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ONSOZz

Bu Rapor, UMTS Ulusal Koordinasyon Kurulu (UUKK) Calisma Grubu (CG)
blnyesinde faaliyet yUritmekte olan Birinci Alt Calisma Grubu (ACG-1) tarafindan
hazirlanmigtir.

Raporun hazirlanma amaci, Uclincii Nesil (3G) Mobil Telekomiinikasyon
Teknolojisi hakkinda bilgi vermek, 3G yetkilendirme calismalari ile ilgili uluslararasi
tecribeleri aktarmak ve 3G lisanslarinin verilmesinden sonra glinimuze kadar yasanan
gelismeleri dile getirmek suretiyle, s6z konusu teknolojiye ybnelik olarak Ulkemizde
yapilacak yetkilendirme caligmalarn kapsaminda Tirk telekomlnikasyon sektérinin
analizini yapmakla gérevli olan ikinci Alt Calisma Grubu'nun (ACG-2) faaliyetlerine 1sik
tutmaktir.

Dinya Tecribeleri Raporu, UUKK CG tarafindan hazirlanmasi planlanan “3G
Raporu” ¢alismasinin ACG-1 sorumlulugundaki birinci bdlimini teskil etmektedir. 3G
Raporu iki ana bélimden mutesekkil olup, anilan Raporun ikinci bélimini AGCG-2
sorumlulugunda bulunan “Ttirk Telekomuinikasyon Sekt6ri” baslikli kisim olusturacaktir.

UUKK, Telekominikasyon Kurumu Baskanlik Makami'nin 19 Nisan 2002 tarihli
Oluru ile kurulmus, sektérden ilgili kurum ve kuruluglar bu Kurul’a davet edilmis ve 28
Mayis 2002 tarihinde Telekomdnikasyon Kurumu'nda s6z konusu kurum ve
kuruluslardan cesitli temsilcilerin igtirakiyle gerceklestirilen birinci toplanti ile
calismalarina baslamistir. Cesitli kamu kurum ve kuruluslari, isletmeciler, sermaye
sirketleri, icerik saglayicilar, dreticiler, tUketiciler ve sivil toplum &rgutleri gibi
telekomilnikasyon sektdriinde s6z sahibi olan kesimlerden bildirilen toplam 22
kurulustan 73 temsilcinin katihmiyla faaliyetlerini yiriten UUKK’nin kurulug amaci,
Turkiye’de UMTS hizmet ve altyapilarinin yetkilendiriimesine ydnelik olarak mevzuatta
tanimlanan gerekliliklerin en etkin sekilde yerine getiriimesini saglamak, bu kapsamda
UMTS lisanslarinin verilmesi ile ilgili olarak sektérle glc birligi yapmak suretiyle dlke igin
azami faydayi saglayacak kararlarin verilmesini temin etmektir.

Turkiye’de UMTS lisanslarinin verilebilmesine yénelik olarak izlenmesi gereken
stire¢ 4502 ve 4673 sayill Kanunlarla degisik 406 sayili Telgraf ve Telefon Kanunu’'nda
tanimlanmis bulunmaktadir. 406 sayili Kanunun 4502 sayili Kanunla degisik 3incu
maddesinin (c) bendi ve bu c¢ercevede alinan Telekominikasyon Kurulu Kararlari
dogrultusunda, kit kaynak tahsisi ihtiva eden ve sinirli sayida igletmeci tarafindan
sunulmasi gereken, her bir isletmeciye belirli, 6zel hak ve yukumlaliklerin verilmesini
gerektiren UMTS hizmet ve altyapilari, imtiyaz sézlesmesi akdedilerek yUrutilecek
hizmetler kapsaminda degerlendirimektedir. imtiyaz veriimesi suretiyle sunulacak
hizmetlere ybnelik olarak, 406 sayili Kanuna 4673 sayili Kanunla ilave edilen Ek 27nci
Madde ile “imtiyaz sézlesmesi akdedilerek yiritiilecek olan telekomiinikasyon hizmetleri
veya alt yapisina yoénelik yetkilendirmeye iliskin planlar Kurum tarafindan hazirlanir.
Kurum tarafindan hazirlanan bu planlar Ulastirma Bakanhginin teklifi Gzerine Bakanlar
Kurulu tarafindan onaylanir ve Kurum tarafindan yarGtalar.” hikm0 getirilmis olup, bu
dogrultuda Tirkiye’de UMTS hizmetlerinin sunulmasi ve altyapilarinin kurulmasini
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teminen yetkilendirme yapilabilmesi i¢in, éncelikle Telekomunikasyon Kurumu tarafindan
bir Yetkilendirme Planinin hazirlanmasi ve s6z konusu Kanun hikminde tanimlanan
surecin takip edilmesi gerekmektedir. Bunun yani sira, yukarida belirtilen Ek 27nci
Madde’'de “Goérev ve imtiyaz sdzlesmeleri, telekominikasyon ruhsati ve genel izinlerin
asgari degerleri, Kurumun teklifi Gzerine Bakanlar Kurulu tarafindan belirlenir.” hikmu
bulunmakta, bu da UMTS lisanlarinin verilebilmesi igin Telekominikasyon Kurumu
tarafindan bir asgari degerin tespit edilmesi ve bu degerin Bakanlar Kurulu tarafindan
onaylanmasi slrecinin tamamlanmasini zorunlu kilmaktadir.

Mevzuatin yukarida izah edilen gerekliliklerinin yerine getirilmesini temin etmek
icin, TelekomUnikasyon Kurumu &ncelikle devlet tarafindan belirlenen politikalar
dogrultusunda sektodr ihtiyaclarinin ve sektériin buglnki durumunun tahlil edilmesi,
hedeflere ulagsmak igin gerekli stratejilerin, en uygun pazar yapisinin tespit edilmesi,
lisanslarin verilmesi igin en uygun zamanin, lisans Ucretlerinin ve ihale yénteminin
belirlenmesi ¢aligmalarinin  ydrdtilmesinin  gerekli oldugunu degerlendirmigtir. Bu
cercevede, telekomlnikasyon sektdériinde s6z sahibi olan tim kesimlerin bakis
acilarinin, yaklasimlarinin, talep ve o6nerilerinin bilinmesinin yararli olacagr mutalaa
edilmis ve Telekomlnikasyon Kurumu tarafindan c¢cézime ulasmada etkin, hizli ve
katilimci bir yol izlenmesine karar verilerek ilgili kesimlerin ¢alismalara dogrudan aktif
katihmini saglamak tzere UUKK kurulmustur.

UUKK blnyesinde, yukarida belirtilen amaclar dogrultusunda aktif olarak faaliyet
yUratmek Uzere bir Calisma Grubu kurulmustur. S6z konusu Calisma Grubu 46 UUKK
dyesinden olugsmaktadir. UUKK’ye katillan Kkuruluslar alfabetik olarak asagida
listelenmekte olup, bu Kurulda gbérev alan 73 Uyenin isimleri de kurum isimlerinin
yanlarinda belirtiimektedir :

1. ALCATEL : Berke ORAN, Kadri GITMACI, Sedat BULBUL

2. AYCELL : Cengiz SAHIN, Murat GUN, Tahsin YILMAZ

3. Devlet Planlama Teskilati : Recep CAKAL

4. ERICSSON : Altan CINGOZ

5. Hazine Mustesgarlig : Ayse YIGIT, T. ilker SENEL

6. IS-TiM : Ara YILDIZLI, Ceylan DEMIR, Hasan SUEL, Levent
GEMICI

7. MOTOROLA : Alper TURKEN, Erdem ERTAY, Hakan SAYLAN,
Melih OZAYDIN, Nihat CABUK )

8. NETAS : Burak OKAY, ihsan TUGCUOGLU, Omer DAGCI,
Selcan TASKIRAN, S. Ahmet BAYKAL

9. NOKIA : Serhat OGUZKURT, Siiha AKYOL

10. Ozellestirme idaresi Bsk.ligi : Baris DINCER, Giinden CINAR

11. Rekabet Kurumu : A. Ogiin SARI, Ali ARIOZ

12. Sanayi ve Ticaret Bakanligi : Belda SENEL PARLAK i

13. SIEMENS : Mehmet GENCGIL, Selcuk OZBAYRAKTAR

14. TBD : Atilla ELCI, Murat Kadir TURAL

16. TEDER : Bahadir BAHADIROGLU, Cahit KARAKUS, Kemal

YILDIRIM, Onder BORTUCENE, Serhat OZEREN
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15. Telekomiinikasyon Kurumu : Afsin BUYUKBAS, Ahmet DARICI, Atilla SECKI,
Aysel KANDEMIR, Bilal UNVER, Deniz YANIK,
Ertugrul KARACUHA, Funda DEMIRCI, Giileser
AYKARA, Murat CANDAN, Mustafa ALKAN,
Mustafa UNVER, Nur SAYGI, T. Ayhan BEYDOGAN

17. Telsim : Ferhan GUNEN, M. Ali INCEEFE, Muzaffer
DONMEZ

18. TESID - Ali AKURGAL, Sait ERGUVEN

19. Turkeell : Kemal ERMAN, Yigit BERKTAS

20. Tark Telekom : Muharrem OZALP, Turhan MULUK

21. TUTED : M. Ziya BOLULU, Osman TELCI, Tayfun TURKALP

22. Ulastirma Bakanligi : Abdurrahman OGUZATA, Ahmet KARABACAK,

Kemal UGUR, Muzaffer CALISKAN, Isik HALICI,
ilhami TURKAY, Suat DOGRUL

Dinya Tecribeleri Raporu, toplam dort bélimden olusmaktadir. Birinci bélimde
3G Teknolojisi hakkinda bilgi verilmekte; ikin_(_:i Boélimde 3G Oncesi pazarlarin durumu
ve kaydedilen asamalar anlatiimakta; Ucglncli Boélimde yetkilendirme slreci
cercevesinde lisans tanim ve kapsamlari, lisanslama ydntemleri, lisans sayilari, lisans
Ucretleri, kaynak tahsisi, igsletmecilere verilen hak ve yakimltlikler ile telekomUnikasyon
otoritelerince uygulanan yaptirimlar hakkinda dinya tecribeleri aktariimakta, Dérdinci
ve son Boélimde ise 3G lisanslarinin verilmesinden bugiine kadar yasanan gelismeler
anlatiimaktadir.

Rapor'u hazirlayan vyazarlarin isimleri ve hazirladiklari bdélimler asagida
verilmektedir :

1. 3G Teknolojisi : Berke ORAN (Alcatel)

2. 3G Oncesi : Levent GEMICI, Ceylan DEMIR (is-Tim)

3. Yetkilendirme )

3.1. Lisans Tanim ve Kapsamlari : Afsin BUYUKBAS (Telekomiinikasyon Kurumu)
3.2. Lisanslama Ydéntemleri : Kemal ERMAN (Turkcell)

3.3. Lisans Sayilari : Ahmet DARICI (TelekomUinikasyon Kurumu)
3.4. Lisans Ucretleri : Levent GEMICI, Ceylan DEMIR (is-Tim)
3.5. Lisans Sureleri : Kemal ERMAN (Turkcell)

3.6. Kaynak Tahsisi

3.6.1. Frekans Tahsisi : Ahmet DARICI (Telekominikasyon Kurumu)
3.6.2. Numara Tahsisi : Aysel KANDEMIR, Afsin BUYUKBAS

_ (Telekomiinikasyon Kurumu)
3.7. 3G Isletmecilerine Verilen Hak ve YUkiumlultkler

3.7.1. Arabaglant : Murat GUN (Aycell), Afsin BUYUKBAS, Ahmet
DARICI (Telekomiinikasyon Kurumu)

3.7.2. Dolagim : Murat GUN (Aycell)

3.7.3. Tesis ve Altyapi Paylasimi : Murat GUN (Aycell)

3.7.4. Kapsama Alani YUkim. : Ahmet DARICI (Telekominikasyon Kurumu)

3.7.5. Hizmet Kalitesi : Ferhan GUNEN (Telsim)

3.8. Yaptirimlar : Ahmet DARICI (TelekomUnikasyon Kurumu)
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4. 3G Sonrasi : Levent GEMICI, Ceylan DEMIR (is-Tim)
Tanimlar ve Kisaltmalar : Berke ORAN (Alcatel)

Ahmet DARICI(Telekomlnikasyon Kurumu)
Ek-1 Basindan Derlenen Haberler : Berke ORAN (Alcatel)
Ek-2 Avrupa Birligi Mevzuati : Afsin BUYUKBAS (TelekomUnikasyon Kurumu)

Rapor’un hazirlanmasinda, ACG-2 calismalarina 1sik tutacak bilgilerin yer
almasina, bu hedefin 6tesinde fazla detaya inilmemesine, verilerin sunulusunda
kaynaklarin gdsterilmesine, konularin tarafsiz olarak ele alinmasina ve kigisel gérislere
yer veriimemesine dikkat edilmistir.

Yukarida izah edildigi Gzere 3G Raporu’nun ilk bélimuni teskil eden Dinya
Tecrilbeleri Raporu’nun bu strimit, UUKK CG Takvimi dogrultusunda ydritilecek
faaliyetler boyunca duyulacak ihtiyaca goére gelistiriimeye acik bir siriim olup, Rapor’dan
hem kapsam, hem model itibariyle diger telekomlnikasyon hizmetlerinin
yetkilendirilmesine ybnelik calismalarda da 6rnek alinabilecek 6nemli bir kaynak
dokiman olarak faydalanilabilecegi mit edilmektedir.

Raporun hazirlanmasinda emegi gecen bitin Kisi ve kuruluslara tesekkirlerimi
sunarim.

Deniz YANIK
Telekomunikasyon Kurumu
17 Arahk 2002, ANKARA
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1. 3G TEKNOLOJISI

1.1. Tanimi

Mobil haberlesmedeki teknolojik dedisiklikler genellikle “nesil” terimi ile
tanimlanmaktadir. “Birinci nesil” mobil teknolojisi, 1980’li ve erken 1990’h yillara 6zgu
analog bir teknoloji iken, “ikinci nesil” terimi, giinimUzde yaygin olarak kullanilan Kiresel
Mobil Haberlesme Sistemi (Global System for Mobile Communications, GSM) gibi
sayisal mobil sistemleridir.

“Oclincli Nesil” (Third Generation, 3G) mobil telekomiinikasyon sistemleri,
cercevesi ITU (International Telecommunication Union) tarafindan tanimlanan IMT-
2000" (International Mobile Telecommunications-2000) sistemler olarak bilinmekte ve
kullanicilara yiksek hizda veri iletimi, mobil internet erigimi, gérinttli ve sesli oyunlar,
muzik ve gbrintl programlari ile saglanan eglence amacli hizmetler olmak Uzere cesitli
hizmetlerin sunulmasi maksadiyla gelistirilen yeni nesil mobil telekominikasyon
teknolojisini icermektedir.

3G sistemleri, asagidaki 6zellikleri desteklemektedir :

= Her tdrli telsiz ortaminda 144 kbit/sn ve distk kapsama alani veya dahili ortamlarda
2 Mbit/sn iletim hizlari,

»  Simetrik ve asimetrik veri iletimi,

= Sebeke baglantili veya paket baglantili internet protokolt (IP) trafigi gibi paket
baglantili hizmetler ve gergek zamanli gérinta,

» Daha iyi ses kalitesi,

» Daha blytk kapasiteli ve gelistiriimis spektrum verimliligi,

=  Coklu ortam hizmetleri igin son kullanici veya terminallere ayni anda birden fazla
hizmet,

= 2G mobil sistemi ile kesintisiz baglanabilme ve

» Farkli 3G isletim ortamlarinda kiresel dolasim, 6lgcek ekonomisi ve kitle pazari
gereksinimlerini karsilamasi beklenen agik uluslararasi standart?.

Tablo 1.1.1'de internet ve mobil haberlesme dénistimuinden tiretiimis yeni 3G
hizmetleri goésteriimektedir. 2G cep telefonlari halen kisa mesajlar (en fazla 160
karakter) ve disik hizl verileri (kuramsal olarak 14.4 kbit/sn, ama uygulamada en fazla
9.6 kbit/sn) gébndermek igin kullanilabilir. Ancak s6z konusu hizlar, sabit hatli sebekelere
bagdlantili modellerle elde edilebilen 56 kbit/sn hizin yaninda oldukga dlslk kalmaktadir.
Ote yandan 3G temel ses iletimi icin belli bir ilerleme saglamakta; veri iletiminde ise
yalnizca 2G cep telefonuna kiyasla degil bir cok sabit sebeke baglantili iletimlere kiyasla
da ¢ok kapsaml bir ilerleme saglamaktadir.

! IMT hem Uluslararasi Mobil Telekomiinikasyon ve hem de Gérintili Toplanti Teknolojisi igin kullanilan kisaltmadir. IMT-2000 ve
Otesi slogani adi altinda ¢alismalar devam etmektedir. Daha fazla Bilgi igin, bkz: http:/www.itu.int/imt/.

2 ITU-R:IMT-2000, 3rd generation mobile services and applications., International Telecommunication Union,
http://www.itu.int/imt/what_is/3rdgen/index.html.
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Tablo 1.1.1. Yeni 3G hizmetleri®

Hizmet Tipi | Asag! dogru | Yukari dogru

Asimetrik Asimetrik coklu ortam hizmetleri bir ydndeki trafigin diger yéne kiyasla
¢oklu ortam daha yogun gergeklestigi hizmetleri tanimlar. Bunlar arasinda, Internette
sorf, géruntl gosterilebilir.

Orta c¢oklu 384 kbit/sn 64 kbit/sn

ortam

Yiksek coklu | 2 Mbit/sn 128 kbit/sn

ortam

Simetrik ¢coklu | Simetrik ¢coklu ortam hizmetleri ile her iki yénde esit dlizeyde trafigin
ortam oldugu hizmetler anlasilir. Bunlar arasinda video konferanslari ve tele-

tip hizmetleri gdsterilebilir.

YUksek ¢oklu | Her iki yonde 128 kbit/sn
ortam

Veri iletim hizindaki artisin; cep telefonlari, avug ici bilgisayarlar ve diger Grtnlerin
coklu ortam erisim cihazlari haline gelmesini ve yiksek kaliteli ses, goérintl, grafik,
internette sorf, e-ticaret, e-posta ve talebe bagl bant-genisligi gibi coklu ortam iletim
hizmetlerinde kullaniimasini saglayacagdi éngérilmektedir. Bunun yani sira, 3G kiresel
dolasimini tek bir cihaz ile mimkin kilan standartlarin gelistiriimesi ile uluslararasi
dolasim tam anlamiyla saglanmis olacaktir.

1.2. Tarihgesi

Mobil iletisim endUstrisi son on yillik dénemde buyik bir hizla gelisme kaydetmistir.
Avrupa’da birinci nesil analog mobil sistemlerini GSM teknolojisi izlemig, bugin ise
kablosuz mobil teknolojiyi yeni nesil veri iletimi kapasiteleri ile birlestiren ve yukarida
tanimlanan 3G mobil sistemleri hayata gegiriime asamasindadir.

ilk kablosuz hiicresel sistemler (birinci nesil, 1G) 1980’lerde kullaniimaya
baslanmistir. Belli bash 1G sistemleri arasinda, AMPS (Advanced Mobile Phone
Service), NMT (Nordic Mobile Telephone) ve Total Access Communications System
(TACS) sayilabilir. Hiicre fikrine dayanan 1G sebekeleri, analog ses hizmeti saglamakla
birlikte, herhangi bir veri hizmeti saglayamaz. Nispeten disik kalitede ses hizmeti
saglayan ve belirli bélgesel alanlarinin disina ¢ikamayan analog 1G sisteminin yerini, 2G
olarak bilinen ikinci nesil sayisal mobil sebekeler almistir. S6z konusu sayisal sebekeler
sayisal hizmetler getirmekten c¢ok, spektrum verimliligini saglamaya yodnelik olmustur.
TDMA (Time Division Multiple Access) ve CDMA (Code Division Multiple Access) gibi
cesitli teknolojileri kullanan GSM ve PDC (Personal Digital Cellular Standard) gibi ¢ok
sayida 2G standardi mevcuttur. ilk GSM sebekesinin ticari olarak baslatildigi tarihten bu
yana gecen on yildan daha az bir sire icinde, 2G standardi 179 (llkeyi kapsayarak
dinyanin 6nde gelen ve en hizli blylyen mobil standardi haline gelmistir.

% Dr. Patrick Xavier, Licensing Of Third Generation (3G) Mobile: Briefing Paper1, September 2001
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3G mobil standardinin buglinkl durumu, ITU Telsiz (ITU-R) 8inci Galisma Grubu
icinde Gelecek Kamu Karasal Mobil Telekominikasyon Sistemi (Future Public Land
Mobile Telecommunication System, FPLMTS) standartlastirma calismalarinin ilk defa
basladigi 1986 yillarina kadar uzanan ve bir ¢cok Ulkede gerceklestiren uzun sireli
calismalar sonucunda ortaya gikmistir.

Avrupa’da 1988 yilinda baslatilan RACE | Programi ile ilk defa temel arastirma
calismalari baslamistir. Bunu 1992-1995 yillari arasindaki RACE Il Programi izlemis ve
bununla birlikte Kod Bdlmeli Coklu Erisim (Code Division Mutiple Access, CDMA) ve
Geligmis Zaman Boélmeli Coklu Erisim (Advanced Time Division Multiple Access,
ATDMA) test esaslarinin yani sira, Mobil Sebeke (Mobile Network, MONET) Projesi
kapsaminda sebeke konular Uzerinde caligmalar yapilmistir. Buna paralel olarak
Avrupa, Japonya ve diger bazi Ulkelerde bunun diginda kalan diger genis bant hava
arayuzl Uzerinde incelemeler yapilmistir. Bu calisma, Gelecek Telsiz Genis Bant Coklu
Erisim Sistemi (Future Radio Wideband Multiple Access System, FRAMES) Projesi
icinde Gelismis Haberlesme Teknolojileri ve Hizmetleri (Advanced Communication
Technologies and Services, ACTS) kapsaminda yuritaIimustar.

Avrupa’'daki 3G telsiz standardi, Avrupa Telekomiinikasyon Standartlari Enstitis(
(European Telecommunications Standards Institute, ETSI) Ozel Mobil Grubu (Special
Mobile Group, SMG) tarafindan bes aday sistemin belirlendigi 1997 yillarinda “sicak
asamaya” girmistir. Yapilan yogun tartismalar sonrasinda, Ocak 1998’de ETSI SMG
ailesi en sonunda, Frekans B&lmeli Dubleks (Frequency Division Duplex, FDD)
calismasi icin ikili frekans kanallari Gzerinden Evrensel Mobil TelekomUnikasyon Sistemi
Karasal Telsiz Erisimi (Universal Mobile Telecommunication System Terrestrial Radio
Access, UMTS UTRA) amaciyla Genis Bant CDMA (WCDMA) ve tekli spektrum
tahsisleri igin operasyon amaciyla Zaman Bélmeli Dubleks (Time Division Duplex, TDD)
operasyonuna sahip Zaman Bdélmeli CDMA (TDCDMA) kullaniimasi kararini vermistir.
S6z konusu karar, ETSI tarafindan IMT-2000 telsiz haberlesme teknolgijisi icin bir aday
niteliginde olmak Gzere ITU’ya yapilan UTRA teklifi i¢in bir dayanak olugturmustur.

Bu arada Japonya, ABD ve Kore gibi diger ulkeler kendi 3G telsiz erisim
teknolojilerini birbirlerinden bagimsiz olarak secerken, Kore, Japonya, Avrupa ve Kuzey
Amerika topluluklarindan biri (T1P1) ayni teknolojiyi seciyordu. Kisa bir slire sonra
batin bu eszamanh calismalar sirasinda, hayati 6nem tasiyan kiresel donanim
uyumlulugu saglayacak 6zdes teknik 6zellikler saglanmasinin ¢ok zor oldugu ortaya
cikmistir. Bu nedenle, ortak UTRA teknik ézellikleri dogrultusunda standartlagsma icin tek
bir forum olusturma girisimleri ortaya ¢ikmaya baslamistir. 1998 yilinda kurulan 3dncu
Nesil Ortaklik Projesi (3rd Generation Partnership Project, 3GGP) bu amaci
tasimaktaydi. Bu Projeye, Japonya’dan TTC/ARIB, Avrupa’dan ETSI, Kore’den TTA,
ABD’den T1P1 ve en son olarak (1999) Cin’den CWTS katiimigtir.

Yaklasik ayni zamanlarda Kuzey Amerika mobil pazari rakip cdma2000 telsiz
teknolojisi Utzerinde calismak icin 3GGP2 grubunu olusturmus ve Evrensel Telsiz
Haberlesme Konsorsiyumu (UWCC) AWC136 veya IMT-SC (Tek Tasiyici) teknolojisini
kapsayacak sekilde genisletilmistir. Bu iki sanayi grubu, Telekom Sanayii Birligi (TIA)
TR45.2 komitesi icinde tanimlanan Amerikan Ulusal Standartlar Enstitisi (ANSI) 41
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mobil protokollinii esas almaktaydi. S6z konusu iki ortaklik projesi, 2 Mbit/sn Sayisal
Geligtirilmis Kablosuz Telekomtinikasyon (DECT) sistemi Uzerinde calisan UWCC ve
ETSI projeleri ile birlikte, Sekil 1.2.1 ile gdsterilen IMT-2000 telsiz teknolojileri 1TU
cercevesini tamamlamak icin kendi standart kurumlari araciligi ile calismalar yapmistir.

Sekil 1.2.1. IMT-2000 Standartlar Organizasyonu
IMT' 2000 ITU IMT 2000
Hamework
IMI'2000
Radio Rchrologies
"Bchnical
Specifications 3GP 32 UWIC DECT Poject
Qpanizations {
Standard IS ANSI ONIS T TIA
Devel nt
s o n =
Hrope A China Japan Korea

Teknolojinin Evrimi

2G teknoloijisi, sayisal TDMA ve CDMA teknolojilerini esas almaktadir. En énemli
2G sistemi olan GSM uluslararasi standart olarak 1992 yilinda ydrirlige girmis olup,
hala daha buglin calisan bir cok mobil sisteminin esasini olusturmaktadir. Sistemin
disUk bant genigligi 9.6 kbps iletim hizi saglamaktadir. Bu hiz ses trafigi i¢cin mikemmel
olmasina karsilik, veri tasima icin yetersiz bulunmaktadir. Her seye ragmen sebeke
tzerinden yapilacak baglanti ile Kisa Mesaj Hizmeti (Short Message Service, SMS)
niteliginde sinirli élctide veri hizmeti yapilmasi her zaman mimkuindlr. SMS hizmeti, bir
mesaj basina azami 160 alfabetik ve sayisal karakterin iletiimesine imkan vermektedir.

GSM yerine gegen, ondan ¢ok daha hizli olan ve 2.5G olarak anilan teknoloji ile;
Genel Paket Telsiz Hizmetleri (General Packet Radio Services, GPRS) teknolojisi
kullaniimasi durumunda iki kati veri iletim hizi éngériimekte olup, s6éz konusu hizlar
GSM Evrimi igin Artinlmis Veri Sistemi (Enhanced Data for GSM Evolution, EDGE) ile
daha da artirilabilmektedir. Bu hizlarla WAP esasli mobil internet ve ¢oklu ortam mesaj
hizmeti (multi-media messaging) ¢ok daha pratik hale gelmektedir. Daha da énemlisi,
paket baglanti teknolojisi ile baglantilar (bir portal veya hizmet saglayici ile baglant
kurma) cok daha hizli yapilabilmektedir. Ancak ilk UMTS kullanima girene kadar bu
kapasitelerden tam yararlanma olanadi mimkin bulunmamaktadir. Mevcut kosullar géz
6ndnde bulundurulmaksizin zamanla UMTS ile saniyede 2 Mb haberlesme hizina
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ulasiimasi beklenmektedir; ancak fiili calisma kosullari altinda bu hizin ancak %30 ila
%40’'Inin elde edilecegini distinmek gergekgi olacaktir.

Teknolojinin evrimine iligkin agamalar Tablo 1.2.1’de gésterilmektedir.

Tablo 1.2.1. Teknolojinin Evrim Asamalari

Tarih Teknolojinin Evrim Agamalari Flgk:iat;‘:l?),el UL el b
1980’ler Mobil telefonun gelistiriimesi
1992 GSM standardinin kullanilma girmesi (2G) 9.6 —14.4
Yiksek hizli devre anahtarlamali veri (High Speed 38.4 — 56
2000 Circuit Switched Data, HSCSD) ile gelistirilen 3G '
lisanslarinin Avrupa’da onaylanmasi
3G deneme ve pilot hizmetleri baglangici, 43115
2001 Japonya’da 3G’nin ticari stirimi (NTT DoCoMo),
GPRS (2.5G) hizmetlerinin Avrupa’da sirimi
2002 Baslari 3@ ézgllikli mobil cihazlarin Avrupa’da kullanima
girmesi
EDGE (2.5G) hizmetlerinin strim, Avrupa’da
e UMTS’in ticari kullanima girmesi &
2002 Sonrasi| 3G esaslh hizmetlerin gelisimi ve kullanima girmesi | < 2000

GSM standardi her ne kadar yeni protokollerle gelistiriimis olsa bile, cesitli
tasiyicilarin (SMS, GPRS, EDGE) 3G icinde hala daha énemli rol oynamaya devam
edecekleri, 6rnegin SMS’in metin mesajlan iletimi icin yine en iyi tasiyici olmayi
surdurecedi, GPRS’in ise fotograf indirme veya bilgi hizmetlerine erisim gibi
uygulamalarda etkin olarak kullanilmaya devam edecegi belirtiimektedir. 4

3G ortaminin dénlstirulebilir 6zellikte olmasi nedeniyle, bu teknolojilere ayni cep
telefonu ile erigilebilecedi 6ngérilmektedir.

1.3. Standardizasyon

ITU tarafindan 1980’lerin ortalarinda IMT-2000 kavrami gelistirilmis ve 2000 yilinda
3G teknik 6zelliklerinin IMT-2000 adi altinda anilmasi i¢in onay verilmistir.

Gerek ITU igcinde ve gerekse ITU disinda (ITU-R, ITU-T, 3GPP, 3GPP2, UWCC,
vs.) bir ¢cok birimlerin igbirligi altinda verilen bu onay, ayni zamanda ilk defa mobil
sistemlerinin tek bir standart temelinde sistemler arasi igleyebilirlik ve caligabilirlik
dogrultusunda tam bir uzlagsmaya varilmasi anlamini tagimaktadir. Bununla birlikte 3G
teknolojisine ydnelik olarak, CDMA2000 (ABD, Kore), ve UMTS (Avrupa, Japonya) gibi,
tek bir standarda uyum saglayamayacak taraflardan kaynaklanan bir cok farkli yaklagim
s6z konusu olmustur. Bu durum 3G teknolojisi igin farkli anlayislarin gelistiriimesi ile
sonuglanmig ve bu sekilde IMT-2000 iginde birden fazla standart olusmustur. Bu durum
farkli secenekli modlar ve frekans bantlarinin kullanilabilmesi icin birden ¢ok sayida mod

* www.logica.com/telecoms, The essential guide to Third Generation Mobile
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ve bant Uzerinden ¢aligsan cep telefonlarinin olmasini gerekli kilmaktadir. Boylelikle IMT-
2000 standardi, G¢ ayri erisim teknolojisini (FDMA, TDMA ve CDMA) esas alan bes
ayri telsiz araylzine imkan tanimaktadir. Bu teknolojilerden ikisi, Telekominikasyon
Sanayi Birligi (TIA) tarafindan 3G teknolojisi icin gelistirmis olan genis-bant CDMA sinifi
(W-CDMA ve CDMA2000) icinde yer alirken, biri TDMA sinifi Evrensel Telsiz
Haberlesme 136, bir digeri TD-CDMA sinifi (Zaman-Bélmeli Dubleks) ve sonuncusu ise
FD-TDMA (DECT+) sinifi igcinde yer almaktadir.

Tek bir standart tGzerinde anlasma calismalarinda karsilasilan sorun, katihmcilarin
her birinin kendi ¢ikarlarina fayda getirecek olan belli bir standart uygulanmasini talep
etmelerinden kaynaklanmaktaydi. Bu durum Sekil 1.3.1'de 6zetlenmektedir. Sekilde
verilen liste eksiksiz olmamakla beraber, bu sire¢ igine katilan kuruluglarin ézellikler
hakkinda fikir vermektedir.

Sekil 1.3.1. IMT-2000 Standart Calismalari ile ilgili Organizasyonlar

Figure 2.1: IMT-2000 STANDARDISATION
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3uncu Nesil Ortaklik Projesi (3GPP)

_ 3GPP, 1998 yilinda olusturulmus bir isbirligi anlasmasidir. Bu isbirligi anlagsmast,
“Orgutsel Ortakliklar” adi verilen bir dizi telekominikasyon standardini bir araya
getirmektedir. Halen bu sekilde olusturulmus Orgltsel Ortakliklar arasinda ARIB, CWTS,
ETSI, T1, TTA, ve TTC yer almaktadir.
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3GPP kurulusu, 3GPP Anlasmasi’nin imzalanmasi ile resmi bir nitelik kazanmistir.

3GPP’nin kurulug amacini, gelismis GSM c¢ekirdek gsebekeler ve bunlarin
destekledigi Evrensel Karasal Telsiz Erisiminin (UTRA) gerek FDD ve gerekse TDD
modlari (zerine temellendirilmis nitelikte bir 3Gnct Nesil Mobil Sistemi igin kiresel
dizeyde gecerli Teknik Ozellikler ve Teknik Belgelerin hazirlanmasi teskil etmektedir. Bu
amag zamanla degistirilerek, gelistirilmis telsiz erisim teknolojilerinin (GPRS ve EDGE)
telekomUnikasyon haberlesmesi icin Teknik Ozellikler ve Teknik Belgelerin olusturulmasi
ve gelistiriimesini de icine almistir.

3GPP Anlagsmasinin imzalanmasi ile sonucglanan bu tartismalar, projenin
dayandirildigi temel ilke ve fikirlerin tanimlandidi “Ortaklik Projesi Tanimlamalari” olarak
adlandirilan bir dizi slayt Gzerine kaydedilmistir. Ortakhk Projesi Tanimlamalari,
olusturulmasindan bu yana surdUrilememigtir; ancak projenin calisma ilkeleri hala
yUrarligind muhafaza etmektedir.

Pazar gereksinimleri Uzerinde ortak bir bakis acisi elde edilebilmesi icin bu proje
kapsaminda “Pazar Temsilcilik Ortakhigi” olarak adlandinlan ikinci sinif bir ortaklik
olusturulmustur.

3GPP’nin glnlik olarak ilerlemesini saglamak amaciyla, kalici proje destek grubu
niteliginde “Mobil Yetki Merkezi (MCC)” olusturulmustur. MCC’nin merkezi ETSI'nin
genel midurliik binasi olan Sofya ve Antipolis, Fransa’da islevini siirdiirmektedir.’

3GPP Tarafindan Hazirlanan Teknik Ozellikler ve Siiriimleri

. Surtim 99 : icerik dondurma Aralik 1999
— Temel Ozellikler :
= UTRA’'nin FDD ve TDD modunda yaratiimasi (3.84 Mcps)
CAMEL Faz 3 (CAMEL Phase3)
Acik Hizmet Mimarisi (Open Service Architecture)
Konum Hizmetleri (Location Services)
Darbant AMR (Narrowband AMR)
. SUrdm 4 : icerik dondurma Mart 2001
— Temel Ozellikler :
= Dusik Cip Hizi TDD (1.28 Mcps)
GERAN konsepti tanimlandi (EDGE/GPRS lu aray(z()
Bagimsiz Devre Anahtarlamali sebeke mimarisi
Gercek zamanl gorinti akisi
Coklu ortam Mesajlasma
. Surtm 5 : icerik dondurma Mart 2002
— Temel Ozellikler :
= |P tabanh Coklu ortam hizmetleri IMS (IP Based Multimedia Services)
= Yiksek hizli veri paket erisim HSDPA (High Speed Data Packet Access-)

® Dr. Patrick Xavier, Licensing Of Third Generation (3G) Mobile: Briefing Paper1, September 2001
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Genigbant AMR (Wideband AMR-yeni 16 Khz kodek)

CAMEL Faz 4 (CAMEL Phase 4)

PS’te uctan uca kalite (QoS) i
Evrensel metin telefonu sistemi GTT (Global Text Telephony) Ornek:
Gergek zamanli yazi yazmak

. Sirim 6 : icerik dondurma Haziran 2003 icin planlaniyor.®

Diger Onemli 3G Mobil Standart Organizasyonlari

3GPP, 3GPP2, UWCC ve ETSIP DECT, 3G mobil standartlar iginde yer alan
cesitli organizasonlari teskil etmektedir. Bunlarin yani sira bu alanda calisan daha bir
cok 6nemli kurulus bulunmaktadir.

ITU’ya bagl olarak IMT-2000 Gzerinde g¢aligan birden fazla sayida Galisma Grubu
bulunmaktadir. ITU-T iginde, 6ncl birimlerden biri yeni Ozel Galisma Grubu (SSG) IMT-
2000 iken, ITU-R icinde basi ¢ceken grup olarak Calhsma Grubu WP8F, eski TF8/1 ve
WP8/13 gruplarinin yerini almigtir.

Mobil Telsiz Internet Forumu (MWIF), erisim teknolojisinden bagimsiz tek bir mobil
telsiz ve internet mimarisi uygulamasinin kabull dogrultusunda faaliyet gbsterme
misyonunu Ustlenmistir. Forumun esas amaci, GSM/UMTS ile CDMA/cdma2000
pazarlari arasindaki sinerjiyi g6z 6ninde bulundurmakiir.

3G Mobil internet, hizli standart gelisimi ve bunun isletmeciler, saticilar ve
uygulama gelistiricileri tarafindan benimsenmesini saglayacak sekilde ortak bir IP-esasli
tclncl nesil mobil haberlesme teknolojisinin kablosuz sisteminin gelistiriimesinde aktif
bir rol oynamaktadir. Burada esas ama¢, GSM/UMTS ve TDMA/UWC136 pazarlarindaki
sinerjiyi esas almak ve bdylelikle GPRS paket verilerinin ortak kullanimini tesvik
etmektir.

internet Mihendislik Gérev Giici (IETF), IP teknolojisinin mobil sebekesi icine
sokulmasina paralel olarak giderek daha yogun bir sekilde mobil standartlari konusu ile
ilgilenmektedir. 3G mobil sistemler Uzerinde c¢alisan gruplar arasinda MOBILEIP
(hareketlilik igin), SIP (IP-esasli ¢agri kontroll igin) ve SIG-TRAN (sinyal iletimi igin) yer
almaktadir.

isletmeci Uyumlastirma Grubu (OHG), 3G telsiz standartlarinin uyumlastiriimasi
Uzerinde 1999 yillarinda ortaya cikan dagima durumunu &énlemek icin  Mobil
piyasasindaki rakiplerin (GSM, CDMA, TDMA) bir araya getiriimesi dogrultusunda
6nemli bir “sahne arkasi” islevi gérmektedir. Grup, 3G Mobil standartlarinin evrimi
Uzerinde tartisma amaciyla ilgili temsilcilerin katilimi ile dizenli toplantilar yapmaktadir.

ik bakista bitiin bu organizasyonlar arasindaki iliskilerin ¢cok karmasik oldugu
sanilabilir; ancak pratikte fikirlerin gelisme seyri ve teknik etkilesim ile olusturulan

® Adrian Scrase, Global Standardization by the 3rd Generation Partnership Project (3GPP) within the IMT 2000 Framework, AFRICA
DAY WORKSHOP, Johannesburg, South Africa, 14 November 2001
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hiyerarsi géz 6nliinde bulundurulursa durum biraz daha netlesmektedir. 3GPP/3GPP2
ortaklik projeleri ve UWCC Uizerinde ¢alisan ana bdlgesel kuruluslarda yer alan énde
gelen standart uzmanlar “teknik &6zellikler” Gzerinde anlagsmakta, daha sonra bunlar
kendi kuruluslar tarafindan “standartlar” olarak yayimlanmaktadir. Bunun ardindan séz
konusu standartlara ITU tarafindan “resmi Oneriler” olarak atif yapilmakta ve/veya
Ozetlenmektedir. Ayni sekilde, bazi uzmanlar da OHG, MWIF ve 3G.IP gibi
“gerekliliklerin belirlenmesi forumlar” icinde );er almakta ve bunlar sistem i¢i hususlar ve
uyumlastirma Gzerinde tartisabilmektedirler.

IMT 2000 Telsiz Arayiz Standartlari

Her ne kadar kiresel cercevede tanimlanmis olsa da, 3G icinde cesitli telsiz
arayuzleri benimsenmistir. Bunun nedeni, uzun tartigsmalar sonrasinda bile ¢esitli siyasi,
tarinsel ve teknik nedenlerde katillimcilarin timinin tek bir telsiz araylz( Uzerinde
anlasma saglayamamis olmalaridir.

Telsiz araylzi tercihi blyldk énem tagimaktadir. Zira araylz tercihi yalnizca telsiz
sebekesi temel kapasitesini belirlemekle kalmamakta, ama ayni zamanda parazit, ¢cok
glzergahh yayllma ve bir baz istasyonundan bir baskasina gezinmenin nasil
gergeklestirilebilecegine iliskin hususlarinin ¢6zimuni belirlemektedir. Dolayisiyla telsiz
arayuza tercihi, sistem karmasikligi ve maliyeti Gzerinde 6nemli bir etkendir.

IMT-2000 karasal bileseni igin énerilen bes ayri telsiz araylizi bulunmaktadir. S6z
konusu araylzler asagida aciklanmaktadir :

CDMA Dogrudan Yayma

Bu araylz, Evrensel Karasal Telsiz Erisimi (UTRA) FDD veya WCDMA olarak
tanimlanir. FDD c¢alismasi, yery(zi uydu ve uydu yerylzi spektrum giftleri gerektirir.
Telsiz erisim plani yaklasik 3,84 Mcps yonga hizinda ve yaklasik 5 MHz bant
genisliginde bilgi yayinimina sahip dogrudan-siralamali CDMA niteligindedir.
Moditilasyon, iki kanalli QPSK’dir.

CDMA Coklu Tasiyicil

Bu telsiz araylzi ayrica cdma2000 olarak da bilinmektedir ve FDD iginde
calismaktadir. Telsiz araylzl, kod bélmeli ¢oklu erisim (CDMA) teknolojisini kullanan bir
genis bant yayllma spektrum sistemidir ve halen kullanilan TIA/EIA-95-B standartlar
ailesi kullanan sistemler igin 3G-evrimi olanagi saglamaktadir.

CDMA TDD

Bu telsiz araylzi, dogrudan-siralamali CDMA telsiz erisimi plani kullanir. Bunun iki
tipi vardir: 5 MHz bant genisliginde ve 3,84 Mcps yonga hizinda, 6te yandan TD-

7 P. Sehier, J-M. Gabriagues, A. Urie, Standardization of 3G Mobile Systems, Alcatel Telecommunications Review-1* Quarter 2001,
www.alcatel.com
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SCDMA ise 1.6 MHz bant genisligi ve 1.28 Mcps yonga hizi kullanmaktadir. TDD
sistemleri tekli spektrum bdélumleri Gzerinden calisabilmektedir. UTRA TDD &zellikleri
UTRA FDD yayginhigl saglayacak sekilde gelistirildi. Ayrica, bu 6zellikler gelistirilmis
GSM-MAP esasina oturtuldu, ancak gelismis bir ANSI-41 esasl sebeke ile ¢caligabilme
kapasitesine sahip bulunmaktadir.

TDMA Tekli-Taslyicl

Bu telsiz araytzl, ayrica Evrensel Kablosuz Haberlesme-136 (UWC-136) olarak
biliniyor ve bir FDD sistemi niteliginde. Bu TIA/EIA-136 ve GSM GPRS arasinda azami
ortaklik saglama amaciyla gelistirildi. Telsiz araytzinin 3G’ye yoénelik TIA/EIA-136
teknolojisinin gelistiriimesi amaglandi. Bunun igin 30 kHz kanal ses ve veri kapasiteleri,
yUksek hareketlilik uygulamalarina uygun sekilde yuksek veri hizlari (384 kbit/sn)i¢in 200
kHz tasiyici ve dusuk hareketlilik uygulamalari iginse ¢ok yiksek hizli veri (2 Mbit/sn)
icin 1,6 mHz tasiyici ilavesi ile artirildi.

FDMA/TDMA

Bu telsiz araylizli ayni zamanda Sayisal Gelismis Kablosuz Telekomiinikasyon
(DECT) olarak anilmakta ve Avrupa Teknik Standartlar Enstitist (ETSI) standartlari ile
tanimlanmaktadir. 8

Sekil 1.3.2'de IMT-2000 igin benimsenen karasal telsiz teknolojileri, Sekil 1.3.3’te
ise FDD ve TDD kavramlari gésterilmektedir.

® http://www.cellular-news.com/3G/3g_technology.shtml
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Sekil 1.3.2. ITU-R IMT-2000 Telsiz Araytzleri

Fig. 4 ITU-RIMT2000 radio interfaces
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Sekil 1.3.3. FDD ve TDD Kavramlari

Fig. 5 FDD concept Fig. 6 3.84 Mcps TDD concept

FDD, yer-uydu ve uydu-yer iletisimleri belirli frekans bantlarinda yerlestirilmis iki
farkli tasiyici kullanir. Ayni tasiyici gruplarini kullanan kullanicilar farkh yayilma kodlari
ile birbirinden ayrilirlar. TDD’de ise yer-uydu ve uydu-yer iletisimleri eszamanli araliklar
kullanilarak ayni tasiyict Uzerinden gerceklestirilir. Zaman dilimleri iletme ve alma
kisimlarindan olusur. Bilgiler yer-uydu ve uydu-yer yéninde minavebeli olarak
gonderilir. Ayrica, ayni zaman dilimleri ve tasiyicilarini kullanan kullanicilar bir CDMA
modu icinde ¢coklanmaktadir.
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GSM’den UMTS’e Gegis

GSM esas olarak bir devre anahtarlamali teknolojisidir. Bugln internet benzeri
hizmetler icin iliskin paket anahtarlamali haberlesme uygulamalarina yénelik olarak
yogun caligmalar yapiimaktadir.

Ticari kullanima sunulmus olan GPRS standardi, 160 kbit/sn hizindaki paket
verilerini mobil sebeke baglantisi Gzerinden desteklemektedir.

EDGE azami 384 kbit/sn veri hizi saglamaktadir. EDGE standartlastirmasi
tamamlanmisg ve ticari sirim 2001 yili sonunda gerceklestirilmigtir. EDGE gerek altyapi
ve gerekse terminal acisindan cok ciddi teknolojik asama gerektirmektedir.

GERAN, GSM/EDGE evriminin ikinci asamasidir. Bu standart ses ve gercek
zamanh paket hizmetlerin desteklenmesini saglayan 1920 kbit/sn seviyelerine kadar veri
hizi saglayabilmektedir.

EDGE'’in, 2G ile 3G arasindaki acigi kapatacag: disuniilmektedir. isletmecilerin
yUksek hizl veri-esash hizmetleri saglayabilmeleri amaciyla UMTS lisansi olmaksizin
calismalarini dngdrmektedir. ilk énce UMTS’in “adalar’ biciminde konuslandirilacag,
bdylelikle EDGE’in ayni zamanda UMTS lisansi olan isletmecilerin de kendi veri
hizmetlerinin devamhhgdini saglayacagr 6ngérilmektedir. EDGE’in konuslandiriimasi
UMTS’den ¢cok daha az yatirim gerektirmektedir; zira GPRS altyapisi mevcuttur.

UMTS Sebeke Mimarisi

UMTS sebeke mimarisi temel olarak Telsiz Erisim Sebekesi (UTRAN), Cekirdek
Sebeke (CN) ve kullanici terminali (UE) olmak Gzere (¢ alt birimden olugsmaktadir. Telsiz
erisim sebekesi ve Cekirdek sebeke birbirlerine “lu” denilen bir arabirimle baglanti
halindedir. “lu” arabirimi devre anahtarlamali (CS) veya paket anahtarlamali (PS) olabilir.
Sebeke birimlerinin icerdikleri elemanlar asagidaki sekildedir :

=  UTRAN (UMTS Karasal Telsiz Erisim Sebekesi)
Node-B ve RNC (Radio Network Controller)’den olusmaktadir. Node-B GSM’'deki
baz istasyonlarina (Base Transceiver Station)'e esdegerdir. RNC ise GSM’deki BSC
(Base Station Controller)’e esdegerdir.

=  Cekirdek Sebeke (Core Network)
GSM’'deki NSS (Network Switching Subsystem)’e esdegerdir.

UMTS Karasal Telsiz Erisim Sebekesi Sekil 1.3.4'te gbsteriimektedir.
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Sekil 1.3.4. UMTS Karasal Telsiz Erisim Sebekesi

- RNC
Node & E1UD
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28 4 A
UTRAN Gekirdek Sebeke

UMTS’de farkli bir telsiz araytzi kullanildigi icin UTRAN adinda yeni bir telsiz
erisim sebekesi tanimlanmistir. UTRAN, bir veya daha fazla RNS’ten (Radio Network
System) olugsmaktadir. Her bir RNS ise bir adet RNC ve bu RNC’ye bagl Node-B’lerden
olusmaktadir. UTRAN telsiz araytzinu diger sebekelerden farkh kilan taraf, 2 adet farkh,
fakat birbirini tamamlayan telsiz erisim modu igermesidir. Bunlar;

= UTRAFDD,
= UTRATDDdir

FDD modu tamamen WCDMA tabanlidir. TDD modunda ise ilave olarak bir TDMA
kismi mevcuttur. UTRA FDD, IMT-2000 Telsiz Araylz( Standartlar’nda IMT-DS baslgi
altinda, UTRA TDD ise IMT-TC bashg altinda siniflandiriimaktadir. UMTS, 2G
sistemlerden farkli olarak “lu”, “lur’, “lub” ve “Uu“ isimli dért yeni arabirim
tanimlamaktadir. “lu” araytizi telsiz erisim sebekesi (UTRAN) ile Cekirdek Sebeke (CN)
arasindaki baglantiyi, “luR” araytzi RNC’ler arasi baglantiyi, “luB” ise Node-B ile RNC
arasindaki baglantiyr saglamaktadir. “Uu” araylzi de kullanici terminaliyle Node-B
arasinda baglantiyi saglamaktadir. Diger araylzlerin aksine “lur” araylztinin GSM’de
benzer bir karsihdr yoktur. “lu”, “lub” ve “lur’ araylzleri mantiksal birimler olup, ATM
transmisyon prensiplerine gére ¢alismaktadirlar.

UTRA mimarisinin ana hatlarini ¢izen tanimlamalar asagida verilmektedir :

isaretlesme ve veri iletim sebekeleri mantiksal olarak birbirinden ayriimistir.

UTRAN ve kod sebeke iglevleri, iletim islevlerinden kesin olarak ayriimigtir.
Makro-farklilik (yalniz FDD) timuyle UTRAN icinde ¢ézUmlenir.

Telsiz Kaynak Kontroli (RCC) icin hareketlilik baglantisi timlyle UTRAN icinde
c6zimlenir.
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» ArayUzler Uzerindeki iglevsel bélimlenmede mimkin oldugu kadar az secenek
vardir.

= Arayulzler bu araytz Uzerinden kontrol edilen bir mantik birimi modeli esasina
dayandiriimig olmahdir.

Bu genel ilkeler GSM icin olanlardan cok farklidir ve esasinda da GSM ile baglantili
sinirlamalarin Ustesinden gelmek icin geligtirilmistir.

Kullanici donanimi, iki kisimdan olusmaktadir :

» Mobil Donanim (Mobile Equipment-ME) : Hava araylzi Gzerinden telsiz
haberlesmesi icin kullanilan terminal.

=  UMTS Abone Kimlik Moduli (UMTS Subscriber Identity Module-USIM) : Abonman
kimlik bilgilerini bulunduran ve birden fazla sayida givenlik islevlerini gerceklestirilen
kigUk bir kart.

1.4. Frekans Bantlari
3G Mobil Spektrum Tahsisi

Teknik olarak 3G mobil teknolojisi icin 400 MHz ve 3 GHz arasi spektirumu
uygundur. S6z konusu spektrum, Dinya Telsiz Konferansi (WRC) ve ulusal hikimetler
aras! anlagmalari ile tahsis edilmis genis aralikta bir spektrumdur. 1993 yilinda yapilan
WRC sirasinda 2G mobil spektrum tahsisleri, o donemde 6éngdrilen talep artisi esas
alinarak kararlastinimigtir. 1997°de yapilan WRC’de ise gelecege bakilarak, hentiz kesin
tanimlanmamigs 3G igin ¢ok kii¢lk bir aralik (3G uydu uygulamalari igin 60 rezerv ile
birlikte 230 MHZ) ayrilmistir. Bu cercevede, ulusal hikimet yetkilileri tarafindan bu
spektrum tek tek Ulkelerin ihtiyaglari ve dncelikleri esas alinarak belirlenmistir.

1993 ila 2000 yillari arasi, mobil spektrum tahsisi ve 6zellikle 3G spektrumu tahsisi
ile ilgili dnemli gelismelere sahne olmustur. Bunlardan birincisi, 2G mobil hizmetlerine
ybnelik talebin, Avrupa’da 1993 yilinda bu konuda yapilan en iyimser tahminlerin ¢ok
cok Uzerinde olmasidir. Bazi Ulkeler buna kargl ilave 2G lisanslari vermis ve
gerektiginde ilave spektrum tahsisati yapmustir. ikinci dnemli gelisme ise, mobil donanim
imalat sektérindeki, spektrum verimliligini artiran yeni teknolojik gelismelerdir. Yine de
bu dénem icinde hi¢c bir Ulke 3G icin spektrum tahsisi konusunda girisimde
bulunmamistir; ancak bu konu WRC 2000 giindeminde en 6n sirada gelen maddelerden
biri olmustur.®

UMTS frekanslar, 3.6.1 Frekans Tahsisi Bo6liminde detayli olarak
aciklanmaktadir.

® William H. Melody, TelecomReform “Spectrum Auctions And Efficient Resource Allocation: Learning From The 3G Experience In
Europe”, Delft University of Technology and LIRNE.net, Volume 1 Number 1 April 2001,
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1.5. Terminal Cihazlar

2002 yilinda 2001 ile kiyaslandiginda cep telefonu alaninda énemli gelismeler
kaydedilmis ve 3G modelleri icin prototip asamasindan Avrupa pazarinda piyasaya
surtlmesi asamasina ulagiimigtir.

3G hizmet sunumuna 2001 yilinda baslanan Japonya’da, sinirli sayida imalatgi
tarafindan piyasaya sordlen, 100.000 rakaminin (zerinde terminal cihazi (video
kamerali, PDA-tipi PC araylz( baglantil) kullaniimaktadir. Bazi imalatgilar, “iki-mod”
kapasiteli (2G+3G) 3G terminallerini 2002 yilinin ikinci yarisinda piyasaya sureceklerini
duyurmuslardir. Bu, tam kapsama alanina sahip 2G hizmet ortamina alismis Avrupal
tiketici icin, 6zelikle 3G kapsama alaninin ancak tedricen artmasinin beklenmesi
nedeniyle bir dénim noktasini olusturacaktir.

Avrupa’daki 3G terminalleri ile ilgili olarak ilave yeni 6zellikler giindemdedir; yliksek
¢cbzundrlik, yiksek kontrasta sahip renkli ekranlar, pil kapasitesini artiracak daha verimli
enerji kullanimi ve ¢oklu ortam iglevleri ile bitiinlesme (MP3 ¢alar, telsiz, oyunlar, kayit
yapma iglevi, takvim, mikro gbézatici ve Java-6zellikli) bunlardan bazilardir.

Onemli Konular ve Egilimler

Tablo 1.5.1'de terminal cihazlari ile ilgili bazi teknik hususlar ve egilimler
Ozetlenmektedir.

Tablo 1.5.1. Cep Telefonlari ile ilgili Konular ve Egilimler

ety Konular ve Egilimler

Mobil Halen tarayicilar cihazin igine “gdmuli” durumdadir. Gelecekte, yazilim

Tarayicilar esasina dayanan ve fabrikada kurulanlarin yani sira yiUklenebilir tipte
olanlara dogru bir gelisme s6z konusudur. Mobil insan-makine arayuzleri
ile ilgili teknik 6zelliklerin ise tanimlanmasi gerekiyor.

Mobil Isletim | Giinlimiizde piyasada mobil isletim sistemi olarak birden fazla sayida Gr(in

Sistemleri bulunmaktadir ve gelecekte bunlarin sayilarinin artacagi éngérilmektedir.
LinuxOS ve eCos en son kaydedilen iki yeni gelismedir.

Mobil GunUmUzde teknolojik alaninda kaydedilen gelismeler arasinda, daha

Terminal ylksek islem glcu, diustk pil tiketimi ve daha fazla kapasite temini yer

Teknolojisi almaktadir. AklO teknolojisindeki gelismeler, c¢ip islem gucilndeki
gelismelere ayak uyduramamaktadir. Ekran teknolojisi, yiksek yogunluklu
renkli ekranlari gelistirme dogrultusunda ilerleme kaydetmektedir.

Kaynak : UMTS Forum

Sabit haberlesme dlinyasinda masa usti PC’ler ve diz Ustl bilgisayarlar iki 6nde

gelen son kullanici cihazlari arasinda yer almaktadir. Mobil iletisim pazarinda ise, ¢ok
sayida son kullanici veri haberlesme cihazlari gelistiriimektedir. Bu cihazlar bigim etkeni,
islevsellik, kullanilabilirlik ve maliyet agisindan birbirinden farkliliklar géstermektedir.
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GuUndmuzde giyilebilir mobil cihaz kavrami gelistiriimeye baslanmis olup, kullanilip atilan
telsiz cihazlarin geligtiriimesi gindemdedir.

Sekil 1.5.1°de g0sterildigi gibi, bigim etkeni kiiglk olan trtnlerin, 2007 yilina kadar
toplam bilgisayar cihazlari icinde buginki seviyesinin (%17) Uzerinde bir rakam olan
%44 oranina ulasacagi tahmin edilmektedir.

Sekil 1.5.1. Toplam Bilgisayar Cihazlar Kullanimi (Dinya Tahmini)

Figure 16. Small form factor device panetration as compared to ofher devicas

Total Computing Device Usage - World Forecast (in 000's)
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Source: www.researchportal.com.

Sekil 1.5.2'de, 2G, 2.5G ve 3G mobil cihaz pazar kesimlerinde uygulamalar konu
edilmektedir."®

1% Report No. 16, Report from the UMTS Forum, 3G Portal Study A Reference Handbook for Portal Operators, Developers and the
Mobile Industry, UMTS Forum, November 2001
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Sekil 1.5.2. 2G, 2.5G ve 3G Mobil Cihaz Pazar Kesimleri

Figure 17. 2G, 2.5G and 3G mobile device market segments.
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Source: UMTS Forum.

Bazi pazarlarda mevcut cihazlarin toplam pazara girisi agisindan bir doyma
notasina ulasiimis oldugu gértlmektedir. Cihaz teknolojisi ve islevselligindeki hizli
degisme nedeniyle, mevcut cihazlarin yerini alan cihaz pazarinin genis oldugu Bir ¢ok
orta-kademe ve yuksek-kademe cihazlar 3G portal hizmetleri kullanicilari igin gok zengin

deneyim saglar gértnuyor.

3G Cep Telefonu Pazari Gelisme Sureci

Japonya Pazari

UMTS terminalleri:
Donanim Gézimu: 2000’in 4cl ceyregi
Yazilim Cézimi: 2001’in 3cu geyredi

Avrupa Pazari

UMTS terminalleri:
2001/2002: Prototipler Japon donanimlarina bagliydi

GSM/GPRS/UMTS terminalleri:
Donanim Gézimu: 2001’in 40ncl ¢eyregi / 2002'nin 1inci ¢eyregi
Yazilim Gézimu: 2002’nin 30ncd ¢eyregi
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Sekil 1.5.3. 3G Mobil Cihazlarinin Genel Yol Haritasi

Prototype

Docomo Mode ]

Pre-Commercial 5
Docomo Mode [1]]
Commercial ’
Docomo Mode

NVdVI

....................................

UMTS Mode Tests ; i E : i i
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UMTS Mode Tests é ‘ 5 g Step B im
3GPP - Mono-Mode ‘ i i i i i i i
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3GPP - Dual-Mode | | | i | | i Step BN |

Q400 Q101 Q201 Q301 Q401 Q102 Q202 Q302 Q402 Q103 Q203 -
StepA: 3GPP March00 or Dec00 StepB: 3GPP June01

Kaynak: 3G Terminals Solution, 2002 Alcatel

Ornek 3G Terminalleri:

3G terminali olarak siniflandirilabilmek icin cihazin asagidaki &ézelliklere sahip olmasi
gerekmektedir.
- Asgari 144 kbps veri iletim hizini saglayabilme
EKli e-postalari alip gbnderebilme
Mobil Internete erisebilme
Sesli goérantu klibi ve renkli icerik gdsterebilme

Tablo 1.5.2. Ornek 3G terminalleri ve 6zellikleri

Uriin Fiyat Agirhik Boyut

Sharp SH2101V US$1000 280 gram 137 x 98 x 25 mm
LG KH5000 US$490 110 gram 95 x 49 x 22 mm
Samsung SCH-E100 US$450 89 gram 89 x 47 x 21 mm
Panasonic P2101V US$440 150 gram 104 x 56 x 35 mm
Panasonic D2101V US$305 160 gram 150 x 55 x 28 mm
Toshiba T2101V US$300 110 gram 145 x 46 x 22 mm
NEC N2001 US$270 105 gram 103 x 52 x 50 mm
NEC N2002 US$270 107 gram 103 x 52 x 22 mm
Panasonic P2002 US$250 110 gram 103 x 52 x 25 mm
Samsung N400 US$180 113 gram 108 x 52 x 21 mm

Kaynak: http://www.3gnewsroom.com/3g mobile phone review/index.php?sort=price

3G terminallerine iligkin son gelismeler Ek-1’de veriimektedir.
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UMTS’in Sundugu Hizmetler

ik olarak, kullanici tarafindan yaratilan talebin daha iyi anlasiimasi icin 3G kullanici
ihtiyaglarn Gzerinde durulmaktadir.

3G kullanici ihtiyaglari, UMTS Forum tarafindan asagidaki sekilde ortaya
konmaktadir'" :

= Kullanim kolaylig

= Maliyet avantajlar (kullanicinin, Ustlendigi maliyet karsiligi sagladigi yarar agisindan
yapacag! degerlendirmeye baghdir)

= Herhangi bir yerde herhangi bir zamanda bilgiye erigim

» Herhangi bir cihaz Gzerinden sirket sebekesine erisim

» Herhangi bir cihaz Gzerinden her tirli mesaja (ses, e-posta, ¢oklu ortam, faks)

erisim

Goriinth ve ag konferansi

Ozel tip bilgiye erigim

Toplumsal iligkiler (ilgi alanindaki kurumlar)

istendiginde belli bir yerde olan bilgiye erisim

Avrupa yasa koyuculari'? ulusal kuruluslara, ticari 3G hizmetleri vermek isteyen
isletmecilerin en ge¢c 2002 yili baslarina kadar lisans prosedurlerini belirlemeleri
cagrisinda bulunmustur. Ancak Avrupa toplulugu, heniz 3G hizmetlerinin baslangici igin
kesin bir tarih belirlememistir.

Dlnyanin geri kalan kisminda 3G hizmetleri simdilik ticari temelde piyasaya
surilmas, Japonya’da ise Ekim 2001’den bu yana Tokyo cevresinde ticari dizeyde
uygulamaya sokulmustur. 3G Nisan 2002 sonuna kadar yaklasik 106.000 musteriyi
kendisine ¢ekmeyi basarmistir. Tutarli sonuclar, ancak batin belli bash kentsel alanlarin
kapsam icine alinmasi ve 3G kullanicilarin yeni saglanan hizmetin dolagim kapasitesi
deneyimini yasamalarindan sonra elde edilebilecektir. Japonya'da 2.5G sebekeleri
Uzerinden sunulan veri iletim hizmetinin (kamera donanimli terminaller araciligi ile sabit
resim iletiminin de yer aldigi gelismis goérintl iletimi hizmetlerinin) de mdasteriler
tarafindan ciddi bir seviyede benimsenmis oldugu; 3G alanindaki kullanici sayisindaki
hizli artistan anlasiimaktadir.

2002 yihinin ikinci yarisi igin 3G lisansi veren kurumlar tarafindan yapilan
aciklamalara bakilarak, 3G hizmetlerinin ticari sGriminlin gergeklestiriimesinden sonra
blylyen bir pazar talebi ile karsi karsiya kalmasi séz konusu olabilecektir. ilk olarak,
SMS trafigi biyime egdilim hizi ayni seviyesini korumaktadir ve isletmeciler bu hizmetten
saglanan gelirlerini artirmaya basladilar. SMS bugin Avrupa’da genis c¢apta
kullaniimakta olan mobil kusag: temelinde saglanmakta olan tek veri hizmeti olma
6zelligini surddrtyor. 2G hizmet paketinin “normal” bir kismi olarak yaygin kabul
gérmesi, 3G hizmetinin saglayacagl daha Ust diizeyde mesaj hizmetleri igcin glgli bir

"' Dr. Bernd Eylert, UMTS Forum Chairman, Status of UMTS to date, EUROFORUM, Diisseldorf, May 2002
'2 Decision 128/1999/EC. http://europa.eu.int/information_society/topics/telecoms/radiospec/mobile/legislation/index_en.htm
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talep olacagina isaret ediyor. Bltln igletmeciler, resimler, ses klipleri ve zil tonlar gibi
gesitli coklu ortam nesnelerinin ilave imkanlari saglayacak bir sonraki nesil ¢esitli mesaj
hizmetleri gelistirmek icin var gicleri ile cabalyorlar.' '3

ikinci olarak, yeni hizmet segeneklerinin reklamlarinin yapiimasi ve acgik destegin
veriimesi konusunda duyarli davraniliyor olmasina karsin GPRS hizmetleri verme
kapasitesine sahip Avrupa GSM isletmecilerinin sayisi Ocak 2002 tarihinde 50’ye
ulasmistir. GPRS terminallerinin yayginlagsmasi ile birlikte, GPRS aracilidi ile saglanacak
yeni hizmetlerin kabul edilebilirligi ile ilgili bilgilerin temin edilmesi beklenmektedir.

Uciincl olarak, “i-mod” hizmetleri (GPRS-GSM sebekeleri kullanilarak saglanan
veri esasli hizmetler) artik AB Uyesi iki Ulkede (Almanya ve Hollanda) ticari diizeyde
saglanabilmektedir. S6z konusu hizmetlerin Belcika'da da sunumaya baglanacagdi
duyurulmustur. Bu durum, 6zel terminal gerektiren hizmetleri pazarlama riskini gbze alan
s6z konusu isletmecilerin sagladigi 2,5G hizmetlerine duyulan glvenin bir gdstergesi
olarak kabul edilebilir.

Son olarak, bilet rezervasyonu, ses ytkleme, gérinti Klipleri, bankacilik islemleri,
konum esash hizmetler ve bu kapasitelerin bir arada kullanilabilir olmasi seklindeki
uygulamalara yonelik hizmetlerin uygulamalari Gzerindeki calismalar kesintisiz olarak
surdartlmektedir.

Avrupa’da 3G lisansi saglayanlarla ilgili yapilan duyurulara bir géz atildiginda,
bunlarin énemli bir kisminin 2002 yili sonu gelmeden &nce ticari olarak 3G hizmeti
sunmayl umduklari veya niyetli olduklari, bazilarinin da buna 2003 yih ve daha
sonrasinda gececekleri anlasiimaktadir. Bu arada her ne kadar hizmet olanaklari sinirli
ise de, 2.5G erisimli sebekelerin devam ettigi gériimektedir. Bir cok gbézlemcinin de ifade
ettigi gibi, veri hizmetlerine dayal kitlesel bir pazar olusturulmasi dogrultusunda 2.5G
hizmetlerinin ne &lgide gerekli bir ara nesil oldugunu degerlendirmek icin vakit heniz
cok erkendir.

isletmecilerin farkli farkli stratejileri bulunmaktadir. Bazilari 6zellikle profesyonel
kullanicilara y6nelik olarak hareket halinde iken hizli veri erisimine yoénelik potansiyel
talepten yararlanmak icin 3G hizmetlerine erken bir giris yapma amacini giitmektedir.'*

'3 Avrupa’daki aylik SMS trafigi Ocak 2000°’den, Aralik 2001’e, 4 milyardan 30 milyara yiikselmistir.
' Commission Of The European Communities, Towards the Full Roll-Out of Third Generation Mobile Communications, Brussels,
11.6.2002, OM(2002) 301 final
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Sekil 1.5.4. 2G ve 3G Hizmet Degerleri

1

Traffic
reports

Son kullanici hizmet degeri

LB
shopping
information

Video on
demand

Ordinal scale

Source: UMTS Forum, Market Aspacts Group

Sekil 1.5.5. Yeni Erisim Hizmetleri

Amongst the large number of new potential services, the UMTS "Killer-
Application” still hasn't been discovered, cont.

2G ile kiyaslamah 3G hizm degeri

1

Net Access Services

>

Information Location-based | M-Commerce M- Personal Informa-| Other Internet /
Services Services Entertainment | tion Management | Intranet Access
(PIN)
s : T AW T
Y e hee (@B i
'y & L e
- News + The nearest + M-banking - Download- + Address + Corporate
NS ATM? . N-payment able and book Intranet
interactive connectivity
- Financial « The quickest | vy pokering entertain- Sl
way to East art card - General web
= e EfuEL = MEkeng services + Personal ngtw os\Lr:‘g, not
= Travel - The best » M-tailing — Mp2 audio Web Space I ortal
restaurant? files Mp4 Mana p
’ gement | . pemote
« The nearest video clips services
available - M-icons s
parking? — Interactive QIEHTEE
Games

Sekil 1.54ve 1.55'te, sirasiyla 2G ve 3G hizmet degerleri ve yeni muhtemel

erisim hizmetleri gésterilmektedir.

1.6. UMTS Altyap:! Maliyetleri

UMTS Altyapi Maliyetleri ile ilgili hususlar Tablo 1.6.1’de 6zetlenmektedir.
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Tablo 1.6.1. UMTS Altyapi Maliyetleri

Ana Maliyet o

Kalemleri Deger / Aralik Aciklama

Lisans Bltlin sabit lisans Ucret - Bir seferlik lisans Gcreti, yillik tesis, yillik
Maliyetleri 6demeleri idari ve spektrum bedeli (6rnegin, Ispanya)

dahil, gelir ylizdesi 6demeleri harig
- Aegis Spektrum Mihendislik Raporu ve
basin biltenlerine gére

Node B basina

- 3 alici-vericili Node B

- Kirsal Node B’ler kullanimi diisiik olmasi

maliyet . Kirsal (dUsUk kapasite): 125 |nedeniyle az sayida (3-9 potansiyel alici-
(Bin Euro) . Kentsel (yiksek kapasite): verici) disuk alici-verici kapasitesi gerektirir.
170 - Kullanim arttikca, NODE B kapasitesinin
- 9 alici-vericili NODE B artirilmasi gerekir.
(komple) - DCS 1800 isletmecisi, mevcut DCS 1800
. Kirsal (disUk kapasite): 220 |anten diregini yeniden kullanma olanagina
. Kentsel (ylksek kapasite): sahiptir.
350 - Nokia ve Ericsson girdileri, igletmeci ile
- DCS 1800 isletmecisi igin goérismeler ve McKinsey Analizi esas
%50 anten diregi maliyeti alinmigtir.
indirimi: 30
NODE B sayisi | Yogunluk - NUfus yogunluguna, NODE B kapsama
(Nifus sayisi Km?/ alanina ve ilgili kapsamaya goére degisir.
/km?) NODE B |- Eurostat ve McKinsey analizine
>2000 1,66 temellendirilmigtir.
500-2000 5,11
250-500 12,58
<250 26,62
Kurulacak - Sabit NODE B adedi /yl Isletmeciler zamanla NODE B’lerini
NODE B sayisi | - Kapsama gereklilikleri kuracaklar, ilk olarak kentsel alanlara, daha
saglanmamissa, daha fazla  |sonra kirsal alanlara ydéneleceklerdir
NODE B - Kapsama gereklilikleri kurulacak NODE B
- NODE B kurulmasi ile sayisi Uzerinde etkili olur
kapasite artisi, 2015 yilina - isletmeciler, ilk olarak kapsama alani ve
kadar komple kapasiteye daha sonra taleplerin karsilanmasina
ulasacak NODE B tesisi ybnelecek, sonra zamanla kapasite
artacaktir
- Dlzenleyici kurul belgeleri ve isletmeci
girdileri esas alinmistir
2010 yilinda -%80 - Kapsama alaninin %80 lzerine ¢ikisI
kapsanacak - Zorunlu oldugunda daha NODE B sayisi ve maliyetinin Ustel oranti ile
nifus fazla kapsama artmasina yol acar (son %20’lik kapsama
alani, Glkeye gore ilk %80’lik kisma egit
harcama gerektirir)
- Dlzenleyici kurul belgeleri ve isletmeci
girdileri esas alinmistir
Yenileme - Toplam yatirimin %8,7’si - McKinsey sanayi karsilastirmalari esas
maliyetleri alinmigtir

Kaynak: European Commission, Directorate-General Information Society, Comparative Assessment of the Licensing
Regimes for 3G Mobile Communications in the European Union and their Impact on the Mobile Communications Sector,
Annex to Final Report — Full size exhibits and comparative tables Brussels, June 25, 2002
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1.7. Tahmini UMTS Gelirleri

Asagidaki sekillerden goérllecegi Uzere;
» 2010 yihnda dinyadaki toplam isletmeci gelirlerinin 322 milyar $ olacag,
» Bu glinden 2010 yilina kadar toplam igletmeci gelirlerinin 1 trilyon $ olacag,
» Bir 3G abonesinin 2010 yilinda 3G hizmetleri icin ayda ortalama 30 $ harcama
yapacagi tahmin edilmektedir.'®

Sekil 1.7.1. 2010 Yilinda Hizmetlere Gére Kiyaslamali Gelir tahminleri

$50,000
$40,000
$30,000
$20,000

$10,000

o B L |
$ Asia Pacific Europe North America Rest of World
M Customised Infotainment $42 705 $27,601 $6,220 $9,253

$2,353
52,937

@ UMTS Forum 2001

Services Revenue ($M)

Sekil 1.7.2. Dinya Gapinda Gelir Dizeyi Tahminleri-Tim Hizmetler

$350,000

$300,000
O Simple Voice

= Rich Voice
$250,000

O Location-Based Services
B Business MMS
$200,000
= Mobile Internet Access
= Consumer MMS
$150,000
Mobile Intranet/Extranet Access

B Customised Infotainment
$100,000

Service Revenues ($M)

$50,000

&-

2001 2002 2003 2004 2005 2008 2007 2008 2009 2010

Source: Telecompetition Inc., February 2001

'S Dr. Bernd Eylert, UMTS Forum Chairman, Status of UMTS to date, EUROFORUM, Diisseldorf, May 2002
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Ayrica;

Ozel bilgi-eglence alaninin en fazla gelir saglayici alan olmasi beklenmektedir.
Mobil Internet/Harici Erisiminin, profesyonel sektér icinde en fazla gelir saglayici
alan olmasi beklenmektedir.

Yoénetilmis profesyonel hizmetlerin misterilerin tutulmasini saglayacagi gibi, ayni
zamanda 6nemli gelir kaynagi olmasi beklenmektedir.

Konum bazli hizmetler, igletmeciler icin énemli gelir saglama firsati olacak gibi
g6zikmemektedir.

Her iki sektdr icin basit ses alaninin isletmecilerin hizmet portféylinde hayati énem

tasiyan bir bilesen olmay! sirdirmesi beklenmektedir.

Ekonomik Egilimler, Tahminler ve Pazar Arastirmasi Ozeti

Uzun vadede dnemli gelir firsatlari beklenmektedir.

2010 yilinda 3G cihazi kullanan abonelerin basit ses hizmetleri icin 88 milyar $ gelir
harcama yapmalari, bunun disinda kalan hizmetlere ise 237 milyar $ harcama
yapmalari beklenmektedir.

3G abonelerinin, bu ginden 2010 yilina kadar yaklasik 1 Trilyon $ harcama
yapmasi beklenmektedir.

Ses hizmetlerinin, gelirlerin dnemli bir kaynagi olmay sirdirmesi beklenmektedir.
Ses disi hizmet cirosunun 3 yil icinde sesten elde edilen ciroyu gegmesi
beklenmektedir ve 2010 yilinda toplam cironun %66’si olmasi tahmin
edilmektedir.'®

'® Dr. Bernd Eylert, UMTS Forum Chairman, Status of UMTS to date, EUROFORUM, Diisseldorf, May 2002
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2. 3G ONCESI

Yukaridaki bélimde, 3G’nin tarihgesi kapsamli olarak anlatiimistir. Bu bdlimde,
genel olarak 2G lisanslari, 3G lisanslarinin verilmesinden 6nceki pazar durumu ve 3G
lisanslarinin verilmesini etkileyen faktérler hakkinda bilgi verilmektedir.

Bati Avrupa Ulkelerinde verilen 2G lisanslarinin sayilari ve baslangi¢ tarihleri
Tablo 2.1’de gdsterilmektedir.

Tablo 2.1. Bati Avrupa (ilkelerinde 2G lisansi ile hizmet veren isletmeciler.

2G 2G Baslangi¢ Tarihi
Ulke lisans isletmeciler (Sebeke isletimlerinin
sayisl baslangic tarihi olarak)

Almanya 5 T-Mobile Haz.92
Vodafone Haz.92

02 Eki.98

MobilCom Haz.92

e-Plus May.94

Avusturya 4 A1 Ara.93
tele.ring May.00

one Eki.98

T-Mobile Eki.96

Belcika 3 Base Mar.99
Mobistar Adu.96

Proximus Oca.94
Danimarka 4 TDC Tem.92
Telia Oca.98

Orange Mar.98
Sonofon Tem.92

Finlandiya 3 Sonera Haz.92
Radiolinja Ara.91

Telia Mar.98
Fransa 3 Orange Tem.92
SFR Nis.93

Bouygues Haz.96
Hollanda 5 KPN Mobiel Tem.94
Vodafone Eyl.95

02 Eyl.98

Dutchtone Oca.99

Ben Sub.99
Ingiltere 4 Vodafone Tem.92

' http://www.gsmworld.com/roaming/gsminfo/index.shtml
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02 Ara.93

T-Mobile Eyl.93

Orange Nis.94
irlanda 3 Vodafone Tem.93
02 Mar.97

Meteor Sub.01
ispanya 3 Movistar Tem.95
Vodafone Kas.95

Amena Oca.99

Isvec 3 Telia Kas.92
Comviq (Tele2) Eyl.92

Vodafone Eyl.92

Isvicre 3 Swisscom Mar.93
Orange Tem.99

Sunrise Ara.98

italya 4 TIM Nis.95
Wind Mar.99

Blu May.00

Liksemburg| 2 Tango May.98
LuxGSM Tem.93

Norvec 3 Telenor May.93
Netcom Eyl.93

Tele2 Haz.00

Portekiz 3 TMN Eki.92
Vodafone Eki.92

Optimus Eyl.98

Turkiye 4 Aria Mar.01
Aycell May.01

Telsim May.94

Turkcell Sub.94
Yunanistan 4 PanaFon Tem.93
CosmOTE Oca.98
Telestet Tem.93
Q-Telecom Tem.02

Onceleri azami 9.6 kbps hizindaki veri iletimi saglayabilen 2G sebekeleri HSCSD
sayesinde daha hizh veri iletimine izin vermeye baslamistir. insanlarin icerik ydniindeki
beklentileri Internet’in popularitesine ve her yerden her zaman erisim kavramina bagli
olarak arttikca, bu yavas veri transferi yetersiz gorilmeye baslanmig, GSM
sebekelerinde verilerin islenme hizini artirmak amaciyla GPRS gelistiriimistir. ikinci nesil
GSM sebekeleri Gzerinden gelistirien GPRS ile, ses devre anahtarlamali olarak
iletiimeye devam ederken, veriler paket anahtarlamali olarak iletiimekte ve bdylelikle
daha yuiksek veri transferi hizi ve daha verimli spektrum kullanimina erisilmektedir.
GPRS ile donatiimis sebekeler daha énce agiklandigi Gzere genellikle 2.5G sebekeleri
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olarak adlandiriimaktadir. Bunun nedeni, 2.5G sebekelerinin veri hizi agisindan, orijinal
2G sebekeleri ile gelecegin 3G sebekeleri arasindaki boslugu doldurmalaridir. Ote
yandan, GPRS’in band genisligini artirmak amaciyla gelistirilen EDGE adinda yeni bir
kablosuz iletisim standardi, veri hizlarini teorik olarak azami 384 kbps hizina
yUkseltmektedir. Veri hizinin zaman iginde gelisimi Sekil 2.1’de goérilmektedir. S6z
konusu degerler teorikte erisilebilecek azami veri hizini géstermektedir.

Sekil 2.1. Veri Hizinin Zaman igerisinde Geligimi

A
UMTS
2Mbps
EDGE
384 kbps
GPRS
Data 114 Kbps
Hiz1 HSCSD
144 kbps
2+
9.6 kbps
>
Zaman

2.1. 3G Lisanslarinin Verilmesinden Once Pazarin Durumu

3G lisanslamasindan 6nce Avrupa Ulkelerindeki penetrasyon oranlari
incelendiginde, 3G lisanslamasina kadar gecen siUrede Avrupa pazarlarinin 2G
hizmetleri ile oldukca yluksek penetrasyon oranlarina ulastigr (ortalama %66) agik bir
sekilde gérUIecektlr 3G lisanslamasi tarihi itibariyle Avrupa Ulkelerinde pazar
penetrasyon oranlari'® Tablo 2.1.1.'de goriilmektedir.

'8 Verilen yillarda toplam abone sayisi/ Nifus
Abone Sayisi Kaynak: Kiiresel Mobile Cilt 8, Sayi 19 Ekim 24,2001, Cilt 9, Sayi 9 Mayis 22,2002
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Tablo 2.1.1. Avrupa Ulkelerinde 3G Lisanslarinin Verildigi Sirada Pazar Penetrasyonu
Oranlari.

) 3G Lisans Lisans Yilinda
Ulke Tahsisi Pazar
Penetrasyonu

Avusturya Kas.00 65.8
Belcika Mar.01 62.1
Danimarka Eyl.01 73.3
Finlandiya Mar.99 64.7
Fransa Tem.01 62,8
Almanya Agu.00 54,8
Yunanistan Tem.01 66,4
irlanda Haz.02 77.6
italya Eki.00 70.9
Liksemburg May.02 94.6
Hollanda Tem.00 58.2
Norveg Kas.00 66.0
Portekiz Ara.00 55.0
Ispanya Mar.00 55.6
Isvec Ara.00 67.5
Isvicre Ara.00 64.3
Birlesik Krallik Nis.00 55.6

Sekil 2.1.1°deki'® grafik 3G lisanslarini veren ve vermeyen Ulkelerin® kisi basina
disen gayri safi milli gelirlerine (alm gicline gore ayarlanmig) karsilik gelen
penetrasyon oranlarini géstermektedir. Turkiye'yi de iceren bu grafikte, Glkelerin iki
temel grupta toplandigi gértlmektedir. 3G spektrumu icin lisans veren Ulkeler ylksek
mobil penetrasyonu ve ylksek gelire sahip olan Ulkelerdir. Ayni sekilde, disuk
penetrasyon oranlari ve disiUk gelire sahip olan ulkeler heniiz 3G lisansi vermemistir.

19 sekil 2 deki alim glictine gore ayarlanmis milli gelir bilgileri, worldbank veritabanindan, penetrasyon oranlari ise www.coleago.com
‘web sitesinden derlenmistir.
20IIgiIi tabloda 3G lisanslarini veren Ulkeler kirmizi ile ve gergeve igine alinmistir; heniliz vermeyenler ise siyah ile isaretlenmistir.
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Sekil 2.1.1. Ulkelerin Kisi Basina Diisen Milli Gelir ve Mobil Penetrasyon Oranlari Karsilastirmasi.?!

Alm gliciine gire
2G Mobil ayarlanmis Kisibas

Penetrasyon Oram  Gayrisafi UMTS Lisans Sayisi
Ara.00

ABD 36.52% 34,100 0
Alrmanya 53.80% 24,920 6
Arjantin 17 34% 12.050 0 90% 1 2000 Yih
Ayvustralya 5210% 24,970 [
Avusturya T552% 26.330 [
Belcika 54 .90% 27.470 3
Brezilya 1339% 7.300 0 80% 4
Bulgaristan 757% 5.560 ]
Gek Cumhuriyeti 42,13% 13.780 2
Danimarka B0 .85% 27.250 4
Estonya |H1% 9,340 0
Finlandiya 73% 24,570 4 70% 4 + Luxemburg
Fransa 4937% 24,420 2
Hirvatistan 23.24% 7.960 0
Hollanda BB 40% 25,850 5
Hang Kong 77.02% 25.590 4 2 60%
ingiltere 67.06% 23.550 5 aq
ianda 60,73% 25.520 0 Cé
Ispanya 6157% 19.260 4 ]
Israil 64 94% 19.330 3 "5
Isveg 54,84% 30,450 4 L 50% -
!swgre 7183% 23.970 4 g
talya 73,13% 23.470 S &
lzlanda 7559% 28.710 0
Japonya 50,50% 27.080 e g 40% i iy
Kanada 27 8% 27.170 5 = + Estonia + United States
Letonya 15,83% 7.070 0 a
Litvanya 13,26% 6.980 ] g
Luksemburg 69,55% 45.470 ] .8
Macaristan 2911% 11.990 1] = 30%
Malta 2632% 16,530 0
Moldova 133% 2230 0 Turkey ,
Mameg 7050% 29,630 3
Polonya 1657% 9.000 3 0% 4 + Slovak Republic
Portekiz B4,49% 16.990 4 La )
Romarnya 1M1.21% 6,360 0 ’ Argentina
Rusya Federasyonu 227% 8.010 ] !
Slovak Cumhuriyeti 2055% 11.040 ] A ;\‘OEI]’SEW‘I‘E
Slovenya 54 90% 17.310 1 10% A
Tarkiye 24 ,30% 7.030 0 + Bulgaria
Ukrayna 191% 3,700 0 Maldova

i o
Yunanistan 56,17 % 16,880 3 . +Ukaine |+ Russian Federation

0% T T T

S | PSm  op Ry Bap Vap Moy Ry A P Vo Bw Pay e Yo L S P Yo
Alm Glctine Gore Avarlanmis Kisibagi Gayrisafi Milli Gelir

@ 250J
Kinmizi ile isaretlenmis ve cerceve icine almmug tlkeler 3G lisanslanm vermislerdir
* GAYRISAFi MiLLi HASILA DEGERLERI ALIM GUCUNE GORE AYARLANMISTIR.

21 sekil 2 deki alim giiciine gore ayarlanmis milli gelir bilgileri, Diinya Bankas veritabanindan, penetrasyon oranlari ise www.coleago.com internet sitesinden derlenmistir.
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2.2. 3G Teknolojisinden Beklentiler

3G teknolojisini destekleyenlerin baslica ©6ng6érisi, veri ve coklu ortam
telekomUnikasyon hizmetlerini kullananlarin ~ ofislerinden veya evlerinden uzak
olduklarinda da ayni hizmetlerden yararlanmaya devam edebilmeyi bekleyecek ve talep
edecek olmalaridir. Coklu ortam hizmetleri, temel “ses” iletimine ek olarak isitsel, gorsel
ve metne dayali bilginin de aktarimini saglamaktadir.

Bununla birlikte, konuyla ilgili arastirmalar sesin hala &ncelikli oldugunu
gbstermektedir. Genel olarak kablosuz iletisim sektérinde yasanan patlama, ses
iletiminin birincil amag¢ oldugu, rekabetin arttigi, ses iletimi tarifelerinin disik ve cep
telefonlarinin ucuz oldugu zamana rastlamistir.

3G ile ilgili Gnemli bir beklenti de, diinyadaki tim mobil iletisim klullanicilarini tek
bir standart altinda toplamasi ve dolayisiyla Ulkeler arasi dolagimda ortaya ¢ikan mevcut
bazi problemleri ortadan kaldirmasidir. Ulkelerin degisik standartlara sahip olmasi cep
telefonu kullanicilarinin  yurtdisi seyahatlerinde tek bir cep telefonu kullanmasini
engellemektedir. 3G teknolojileri ile Gmit edilen batin Glkelerin tek bir teknolojiyi segmesi
olmustur; ancak beklenen gerceklesmemistir. Ornegin su anda bati Avrupa Ulkeleri W-
CDMA’i UMTS standardi olarak belirlerken, Giney Kore gibi yiksek veri kullaniminin
oldugu kimi Ulkelerde diger bir 3G standardi olan cdma2000 kullaniimaktadir.

3G ile ilgili beklentiler bir yana, 2G ve 2.5G isletmecileri sagladiklari ses
hizmetlerine ek olarak, bir takim veri hizmetleri de sunmaktadir. 3G bu hizmetlerin
yelpazesini genisletip veri hizini artiracak olmasina ragmen, pazardaki veri kullanimi ile
ilgili mevcut manzara, 3G hizmetlerinin muhtemel kullanim orani hakkinda bir fikir
verebilmektedir. Dolayisiyla 2G ve 2.5G teknolojisinin saglayabilecegdi veri hizmetlerine
daha yakindan bakmak yararli olacaktir.

2.3. 2G ve 2.5G Teknolojilerinde Veri Hizmetleri

Tablo 2.3.1, 2G ve 2.5G terminalleri yoluyla saglanan sesli olmayan hizmetleri ve
islevlerini 6zetlemektedir.
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Tablo 2.3.1. 2G ve 2.5G ile Sunulabilen Veri Hizmetleri

Hizmet/Kullanim

Fonksiyon

ilgili Bilegenler

Muizik yikleme/dinleme

MP3 Calar

MP3 Calar (yazilim ve
donanim)
Hafiza (i¢ ve dis)

Duragan Resim

Sayisal Kamera

CMOS veya CCD
algilayici ve

ilgili Giris/Cikig
bilesenleri

Oyun

Oyun

On-line oyunlar i¢in Java
ya da benzer yazilim
platformu

Bellek (dahili/harici)

izleme

izleme

llgili yazilim
llgil Giris/Cikis bilesenleri

Hesap Makinesi

Hesap Makinesi

lliskin yazilim
llgil Giris/Cikis bilesenleri

Ses kayit cihazi

Ses kayit cihazi

lliskin yazilim
llgil Giris/Cikis bilesenleri
Bellek

Navigasyon/Lokasyon Konumlandirma Konumlandirma igin
baglantili Harita yUkleme iliskin yazilim
Hizmetler Rota planlama ilgili donanim (GPS
VS. alicisi, Zayif manyetik
algilayici,vs.)
Anlik baglanti Mavidis TM ilgili donanim (RF,
Diger RLAN lar Baseband ve pPC) ve
yazilim
Gelen ¢agri melodisi Gelen ¢agri melodisi Melodi LSI
ilgili yazihm

PDA

PDA

Yiksek kalite gértintt
Dokunmatik ekran
ve/veya kalem duyarli
PDA 6zelliklerine denk
uygulamalar

Kaynak: UMTS Forum**

Bu cercevede, Avrupa’daki GSM igletmecileri ve hizmet saglayicilari yenilikgi
hizmetler sunabilmek icin WAP’tan zaten yararlanmaktadir. Bu hizmetler, devre
anahtarlamali sebekeler lizerinde WAP ile baslamistir ve GPRS (izerinden WAP ile
devam etmektedir. AB, 2.5G hizmetler serisine gecisin yeni ve yaratici kablosuz veri

2 UMTS Forum 2002 Report No. 15. Device Capabilities and their Future Evolution
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hizmetlerinin benimsenmesini artiracagini ummaktaydi. Bundan dolayi bir¢ok isletmeci
baglantinin strekli olmasini saglayan (paket anahtarlamali mod) ve veri transfer oranlari
bakimindan ginimuizdeki 2G ile gelecekteki 3G arasinda yer alan GPRS hizmetlerini
saglamak Uzere GSM sebekelerinin kapasitesini artirmiglardir. Daha yuUksek veri
iletiminin  gerceklesmesini saglayan, EDGE adh bir diger segcenek de
degerlendiriimektedir.

Bununla birlikte WAP hizmetlerinin  baslangic uygulamalar beklentileri
karsilamamistir. Mobil telefonlarin temel isleyisini degistirecek olan hizmetler (SMSplus,
EMS, MMS gibi) ile ilgili 6zellikler ise hala gelisme agsamasindadir. Performansi ne
olursa olsun, teknoloji tek basina yeni bir hizmet anlamina gelmemektedir. Bu agidan
bakildiginda, WAP &rnegi teknolojinin, reel pazar talebi olmadan, mausterileri
cezbetmeye tek basina yetmeyeceginin de ¢ok gutzel bir érnegini teskil etmektedir.

Aberdeen Group’un bir calismasinda; “WAP ve GPRS, hlicresel teknolojide ileriye
dogru atillan temel adimlar temsil eder,” denmektedir. Bu ¢calismada éne sidrtlen sudur
ki, WAP’In basarisizliginin ardinda yatan, masterilerin bu hizmetten blyUk beklentilerine
ragmen, sunulan hizmetin bu beklentilerden ¢ok uzak oldugudur. Yine ayni ¢alismada,
WAP’tan beklenenin alinamamasinin, kablosuz iletisim endustrisinin diger hizmetlerini
de olumsuz etkileyebileceginden sz edilmektedir. %

GPRS’in GSM hcresel sebekelerinde vaat ettiklerine karsin, teknolojinin mobil
isletmecilerin gelir beklentilerini karsilayip karsilamayacagdi héala cevaplanmamis bir
sorudur. Mart 2002’de Gartner tarafindan yayinlanan bir rapora gére, mobil sebekelerde
daha hizh veri aktarimi vaat eden GPRS’in de ne 6élclide basarili olacagi henlz bir soru
isaretidir.?*

Gartner, igletmecilerin tiketici uygulamalari agisindan vyeterli hizmeti ve
kapsamayl saglamak amaciyla kendi GPRS sebekelerini de kurmalari gerektigini
sOylemektedir. GPRS’i desteklemek igin, 2005 yilina kadar, 6 milyar USD ile 9 milyar
USD arasinda ek altyapi yatirimi gerekecektir. Bu yatirimlar, isletmecilerin GPRS ses ve
veri yapillanmasi (rollout) icin édnceden planlamis olduklari 113 milyar USD yatirim
maliyetine ek olacaktir.

Dolayisiyla bu tip raporlar ve yorumlar g6z ©6ntGne alindiginda ve
telekomuinikasyon sektérindeki genel durgunlukla birlestiginde, devre anahtarlamali
devirde WAP’In basarisizhgr ve GPRS ile ilgili gelismelerin beklenenden yavas oldugu
gercegi dustndartcudar.

2 http://www.cellular.co.za/news_2000/news-12232000_warnings_about_gprs_and_wap_hype.htm
2 http://www.edtneurope.com/story/biz/OEG20020603S0020
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2.4. 3G Lisanslamasini Hizlandiran Etkenler
2.4.1. Avrupa Birligi’nin 3G’ye Bakisi

GSM'in basarisi, AB'de 3G sebekeleri ve hizmetlerinin koordineli ve uyumlu bir
sekilde vyayginlasmasini saglamak amaciyla, tom ilgili taraflarin sirekli c¢aba
gostermesine vesile olmustur. Bu cabalar, ortak bir teknoloji platformunun (UMTS,
ITUnun IMT-2000 icin yaptigi ©6nerilerin bir kismi, 3G standardlar ailesi, vs.)
gelistiriimesini, telsiz spektrumunun harmonizasyonunu ve regulasyon c¢ergevesinin
tanimlanmasini icermektedir. AB 3G’yi basariyla baslatabilmek igin halihazirda sahip
oldugu teknolojik know-how’i ve Uretim kapasitesini kullanmak istemekteydi. AB’nin
baslica endisesi, mobil telekomlnikasyon sektdrinde elde etmis oldugu rekabetci
astinliga  strddrmekti. 3G’nin yaygin bir bicimde benimsenmesi AB’nin bu lider
konumunu surdirmesine yardim edecekti. Avrupa Birligi'nin 3G teknolojisi alanindaki
hedefi Avrupa teknolojisine dayanan bir kiresel standartlasmayi yaratmakti. Bu nedenle
3G teknolojileri igin hizli bir dizenleyici c¢erceve kurmak igin maksimum c¢aba
gOsterilmistir.

2.4.2. Mevcut igletmecilerin ihaleye Katilma ve ihaleyi Kazanma Gereksinimi

Avrupa’da lisanslama isleminden énce, mevcut isletmeciler prestijlerini korumak
ve gelecekteki islemlerini riske atmamak igin 3G ihalelerine katilmaya ve bu ihaleleri
kazanmaya mecbur olduklarini dastnGyorlardi. Meseleyi “simdi ya da higbir zaman”
durumu olarak gériyorlardi.?® Bouygues Telecom’'u ydneten Martin Bouygues,
Fransa’da ihaleyi kaybetmenin 8lim cezasi ile esdeder goéruldiguni ifade ediyor. Bu
durum ihaleye katilanlara fazla se¢enek birakmiyordu. Dahasi yatirnmcilar da ihaleye
katilan sirketlerin hisse senetlerine yatirm yapmaya, kaybettiklerinde ise onlari
cezalandirmaya ¢ok meyilliydiler. Yine ayni slire¢ esnasinda, ispanyol Telefonica’dan bir
yonetici séyle demisti: “ihaleye katilmazsak, pazar degerimiz lisans ticretinden ¢ok daha
fazla diisecektir.”®® Sonug olarak, bu isletmecilerin kapsamli analizler ve fizibilite
calismalari yapamadan ihalelere girmekten baska secenekleri kalmamisgti.

2.4.3. Uluslararasi Faaliyetler icin Bir Firsat Olarak 3G Lisanslari

Yukarida bahsedildigi Gzere, 3G lisanslamasindan &nce, mobil telekominikasyon
pazarlarinin bircogu ylksek penetrasyon oranlarina ulagsmisti. 2G lisanslari ¢oktan
verilmisti ve yeni isletmecilere yer olmayan bu Ulkelerde yeni isletmecilerin uluslararasi
pazarlara girme sanslari bulunmuyordu. 3G uluslararasi operasyonlar yiritmek isteyen
yeni isletmeciler igin iyi bir firsat olacaktl. Bunun yani sira, 3G teknolojisi yeni yatirim
alanlarinin olusmasi demekti. Bu bakis agisinin bir sonucu olarak, 6zellikle Avrupa’da
lisanslama sireci hizlanmis oldu.

% Comparative Assessment ofthe Licensing Regimes for3G Mobile Communications in the European Union and  their Impact on
the Mobile Communications Sector /EUROPEAN COMMISSION DIRECTORATE-GENERAL INFORMATION SOCIETY Final
Report June 25, 2002

% By Stephen Baker With Mark Clifford Hong Kong Business Week June 3 2002
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2.4.4. Japon I-Mode Ornegi- 3G Teknolojisinin Baslatilmasi icin Bir Heyecan
Kaynagi

Japonya’da i-mode deneyimi, kablosuz aglar Uzerinden veri kullanimina iyi bir
O6rnek olusturmustur. Burada milyonlarca insan mobil telefonlarindan e-posta alip
yollamak, ekran koruyucu gibi gorUntlleri yUklemek, oyun oynamak, hisse senedi
fiyatlarini elde etmek, restoranlari bulmak ve sinema bilgileri almak icin i-mode
telefonlarinin renkli ekranlarini kullanmaktadir.

Japonya’da NTT DoCoMo adli pazar liderinin sundugu ve gayet basarili bulunan
i-mode hizmeti, bilgisayar oyunlarini, e-postayl ve pek ¢ok egdlence malzemesini mobil
telefonlara tasiyabilmenin mimkin oldugunu géstermistir.

Su anda Almanya’da ePlus ve Fransa’da NTT DoCoMo ile kontrat imzalamis olan
Bouygeues da i-mode’u Avrupa’da yapilandirmak Uzere calismalarini sdrdirmektedir.
Ancak i-mode’un Japonya’daki basarisinin temelinde bu Ulkeye has bir takim kultiirel ve
ekonomik 6zellikler olabilecedi dustnulurse, i-mode’un Avrupa’da izleyecegdi yol merak
konusudur.

Japonya’da veri hizmetlerini gunlik olarak kullanan 50 milyon kadar insanin
%60, NTT DoCoMo’nun sagladigi “i-mode” standardini kullanmaktadir. Aslinda,
DoCoMo’nun 40 milyon misterisinin dértte (icli i-mode abonesidir.?” I-mode’un basarisi
Avrupa’da 3G ihaleleri ile ayni zamana denk gelmistir; bu da mobil verinin blyuk gelir
saglayacagi beklentisini destekler nitelikte olmustur.

Acikca goérintyor ki, i-mode’'un basarisi, 3G kaynakl agir borglar ve
yukumlalUkler sebebiyle mali endiseler yasayan Avrupali igletmeciler ve veriye duydugu
hevesi WAP konusunda yasanan hayal kirikligi ile bir 6l¢cide kagan Avrupalilar
acisindan imrenilecek bir durumdur.

% http://news.bbc.co.uk/1/hi/business/1835821.stm
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3. YETKILENDIRME

3.1. Lisans Tanimi ve Kapsami

Bu bdélimde, 3G yetkilendirme iglemlerinin tamamlanmis oldugu Ulkelerde 3G’'den
ne anlasildigi; verilen lisanslar kapsaminda, isletmeciden yerine getirmesi beklenen
talepler, yaritilecek hizmetler ve bu hizmetlerin uygun olarak verilecegi standartlarin
neler oldugu acgiklanmaya calisiimaktadir. 3G teknolojisi ile sunulacak hizmetlerin esas
olarak tUketicinin talepleri dogrultusunda belirlenecegi g6z &énline alindiginda bu
hizmetlerin hangilerinin ana hizmetler olacagini simdiden tahmin etmek oldukca guctdr.
Halen diinyada da bu konudaki tartigmalar devam etmektedir.

3.1.1. Avrupa Birligi*®

Avrupa Parlamentosunun ve 14 Aralik 1998 tarihli Konseyin 128/1999/EC Kararina
gére UMTS, GSM gibi ikinci nesil sistemlerin yeteneklerinin étesinde 6zellikle yenilikgi
coklu ortam hizmetlerini destekleme ve karasal ve uydu bilesenlerinin birlikte
kullaniimasi yetenegine sahip Uglncl nesil mobil ve telsiz iletisim sistemini ifade
etmektedir. Bu sistemin en az asagidaki 6zellikleri desteklemesi gerekmektedir.

. Coklu ortam yetenegdi, farkli cografi alanlarda GSM gibi 2G sistemlerin
yeteneklerinin Gtesinde tam ve digsik mobiliteli uygulamalar,

= internete, intranetlere ve diger IP tabanl hizmetlere verimli erigim,

=  Sabit sebekelere esit, yiksek kaliteli ses iletimi,

= Ayrk UMTS/IMT-2000 ortamlari arasinda, uygun oldugu durumlarda, hizmet
tasinabilirligi (Or: kamu/dzel/is; sabit/mobil),

=  GSM'le ve UMTS/IMT-2000 sebekelerinin karasal ve uydu bilegenleri arasinda tam
dolasim ve kesintisiz bir ortamda calisma,

= Telsiz erisim sebekesi: Tum hizmetlere (eszamansiz trafigi destekleyen ve
uyumlastinimis frekans bantlarinda bant genisligi / istege bagli veri hizina izin
veren paket veri tabanli hizmetler dahil) erisim igin yeni karasal hava arayizleri,

. Cekirdek sebeke: Sabit/mobil yakinsamasini dikkate alarak mevcut c¢ekirdek
sebeke sistemlerinin (6r: gelistiriimis GSM sebekesi) evrimi Gzerine kurulu tam bir
dolasim iglevi de dahil olmak Uzere ¢agri yénetimi, hizmet denetimi, konum ve
mobilite yénetimi.

Esgudimli Yetkilendirme Yaklasimi
Uye ulkeler, kendi sinirlar igerisinde UMTS hizmetlerinin esgiidim icerisinde 1

Ocak 2002 tarihine kadar verilmeye baslanmasi igin gerekli yetkilendirme adimlarini
atmalan ve UMTS igin bir yetkilendirme sistemi kurmalari konularinda yUkimli

= Avrupa Parlamentosunun ve 14 Aralik 1998 tarihli Konseyin Toplulukta Ugtincii Nesil Mobil ve Telsiz iletisim Sisteminin Esgiidim
Igerisindeyapilandiriimasi hakkindaki 128/1999/EC No.lu Karari
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tutulmuslardir. Bu slre frekans planlamalarinda yapilmasi gereken ayarlamalarda
olusabilecek zorluklar dolayisiyla 12 aya kadar uzatilabilecektir.

Uye lilkeler yetkilendirme sistemlerini kurarken ve uygularken topluluk mevzuatina
uygun olarak, UMTS’nin asagidaki sartlar dahilinde sunuldugundan emin olmak
zorundadir :

. CEPT tarafindan uyumlastirilan frekans bantlarinda,

. Ozellikle ortak, acik ve uluslararasi rekabete acik hava araylzUi standardi olmak
Uzere, ETSI tarafindan onaylanmis veya olusturulmus olan UMTS’nin Avrupa
standartlarinda. Uye (lkeler yetkilendirmelerin uluslararasi dolasima izin
vermelerini saglamakla yoktmladarler.

Dolasim Hak ve Yukumlulikleri

Uye (lkeler, topluluk capinda kesintisiz hizmet kapsamasinin saglanabilmesini
teminen UMTS sebekeleri saglayan kuruluslari sinirGtesi dolasim anlasmalari yapmak
icin muzakere etmeleri konusunda tesvik etmelidir. Uye UGlkeler gerekli oldugu
durumlarda Topluluk yasalarina uygun olarak distk nufuslu bélgelerin kapsamasi
konusunda mudabhil olabilir.

CEPT ile iligkiler

97/13/EC Direktifi uyarinca frekans uyumlastirmasina iligkin yetkiler CEPT/ERC ve
CEPT/ECTRA’ya verilmistir. Bu yetki kapsamindaki zaman cizelgesine gére CEPT’e,
Subat 1999’dan itibaren WARC-92 FPLMTS bantlari digsinda UMTS’ye ek spektrum
tahsisi yapilmasi ve gerekli olan durumlarda hizmetlerin tek bir merkezden
yetkilendirilmesine iliskin usuliin olusturulmasi konularinda yetki verilmesi htkimleri yer
almaktadir.

ETSl ile iligkiler

Karara gére Komisyon, ITU IMT 2000 tavsiyesinde yer alacak bir segenek olarak
ortak bir standardin ITU’ya sunulmasi gerekliligini géz énine alarak Pazar ihtiyaclari
dogrultusunda, Avrupa capinda uyumlu UMTS hizmetlerinin yGrittilmesine iligkin ortak
ve agik bir standart olusturulmasi icin ETSI ile birlikte ¢alisacaktir.

Yetkilendirme Kurulu ve Bildirim

Kararin uygulanmasinda 97/13/EC’ye gbre kurulmus olan Yetkilendirme Kurulu,
Komisyona yardimci olacaktir. Uye Ulkeler, Kararin uygulanmasina iligkin bilgileri
Komisyona bildireceklerdir. Komisyon, UMTS alanindaki gelismeleri kaydederek bu
kararin yGrdrlige girme tarihinden itibaren iki yil iginde Parlamentoya ve Konseye rapor
edecektir.
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3.1.2. Almanya®

Yetki belgesi, kamuca erigilebilen 3G mobil hizmetlerinin (UMTS/IMT-2000)
isletmeci veya diger kisiler tarafindan Almanya Federal Cumhuriyeti sinirlari dahilinde
verilmesi igin iletim hatlarinin igletimesi kapsaminda verilmistir. isletmeci IMT-2000
kapsamindaki herhangi bir standardi uygulamakta serbesttir. isletmeci tarafindan
kullanilan sistem Avrupa Parlamentosunun 128/1999/EC sayih 3inci Nesil mobil ve
telsiz iletisim sisteminin Toplulukta esglidimli bicimde kullaniimaya baslanmasi
hakkinda Karari uyarinca bu Kararda sayilan gereklilikleri saglamasi gerekmektedir.

Alman yetkilendirme sistemine gbére kamuya mobil hizmetler verilmesi igin iletim
hatlarinin isletilmesi 1. tip lisans ile yetkilendiriimektedir. 3G hizmetine de bu kapsamda
Ekim 2000'de verilen 6 Yetki Belgesi Arallk 2020’ye kadar gecerlidir. Kapsama
gereklilikleri : 31 Aralik 2003’e kadar %25, 31 Aralik 2005’e kadar %50 nlfus kapsamasi
seklindedir. Yetki belgeleri, sahiplerini 3G mobil (UMTS/IMT-2000) hizmetinin Federal
Almanya Cumbhuriyeti sinirlari dahilinde verilmesi igin iletim hatlarini igsletmek konusunda
yetkilendirir. isletmeci, talepleri halinde diger tasiyicilara acik telekomiinikasyon
sebekesi saglamaya iligkin bir teklif sunmakla yukamladur. Her bir yetki belgesi igin;
lisans, numara ve frekans Ucretleri alinmistir.

Kamu Yollarinin Kullanimi

Yetkilendiren, yeki belgesi sahibine, yetki belgesinden dogan haklarini kullanmak
icin gerek duydugu telekominikasyon hatlari igin kamu yollarini Ucretsiz kullanma
hakkini verecektir. Kamu yollarinin kullanim hakki bu yollarin asli kullanim amaglarini
kalici olarak kisitlayamaz.

3.1.3. Belgika®

Verilen bireysel lisanslar, sahiplerine 3G sebekesi kurma ve 3G hizmetleri
yuritme yetkisi vermektedir.

Bir girisim ortakligi birden fazla lisans alamamaktadir. Lisans slresi boyunca
holding yapisi ve 3G igletmecisinin kontroliinde degisiklik yapilabilmektedir. Lisansin
devri de ayni sekilde mimkuin olmasina karsin bu konudaki ayrintili dizenlemeler ileride
yapilacaktir.

Tahsis edilen frekans bantlarina gére degisen A,B,C,D olmak Uzere doért cesit
lisans vardir.

% Ruling of 18 February 2000 by the President's Chamber on the Determinations and Rules for the Award of Licenses for the
Universal Mobile Telecommunications System (UMTS)/International Mobile Telecommunications-2000 (IMT-2000); Third
Generation Mobile Communications, Germany

% Third Generation Spectrum Auction, Information Memorandum, Belgian Institute of Postal Services and Telecommunications
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Sekil 3.1.3.1. 3G Kanal Plani
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Yetkilendirilen Teknolojiler

Lisans sahipleri IMT-2000 kapsamindaki asagidaki teknolojilerden birini
kullanacaktir :

IMT-DS (UTRA FDD)
IMT-MC (CDMA2000)
IMT-SC (UWC-136)
IMT-TC (UTRA TDD)
IMT-FT (DECT)

isletmeci tarafindan kurulan sistem ITU’ca onaylanan IMT 2000 standardinin
belirledigi kurulan sebekeye ait out-of-block emisyon sinirlamalarina uygun olmalidir.
isletmeci sebekesinin calistirlmasi ile ilgili olarak tek sorumludur. Sebekenin baz
istasyonlarinin, telsiz —elektrik frekansinin diger kullanicilari ile yarattigi girisimler de
isletmecinin sorumlulugu altindadir.

BOtin baz istasyonu telsiz techizati ilgili dizenlemelere uygun olmalidir.
Uygulamada CEPT Uyesi bir tlkenin dizenleme kurumu veya enstitistiniin onayi olarak
disUntlmektedir.

BIPT (Belgika Posta ve Telekominikasyon Enstitlisl) gerekli oldugu durumlarda
telsiz teghizatinin teknik Ozelliklerini degistirme yetkisinin sakh tutmaktadir. Bu
degisiklikler makul olmayan bir sekilde uygulanmaz ve mimkin oldugu kadar
uluslararasi standartlarla uyumlu olacaktir.
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Uluslararasi Frekans Esgudimu

ERC (Avrupa Telsiz iletisim Komitesi) tarafindan sinirlararasi esgiidiim konusunda
hazirlanan Tavsiye Kararinin kabul edilmesini takiben BIPT komsu Ulkelerle ikili ve ¢oklu
anlagsmalar yapmak igin girisimlerde bulunacaktir. BIPT, sinir alanlarindaki ve bu
alanlarin kapsamasindaki esgudimu gelistirmek amaciyla igletmeciler arasindaki
anlasmalara izin verecektir.

3.1.4. Cek Cumbhuriyeti®'

3inct  Nesil, UMTS/IMT 2000 standartlar bGtaniniG kullanarak  Mobil
Telekomunikasyon Hizmetleri vermek icin Kamu Telekominikasyon Sebekelerinin
kurulmasi, isletiimesi ve kullanilmasini ifade eder.

3.1.5. isveg *

Yetki belgeleri, Posta ve Telekom Ajansi tarafindan UMTS/IMT-2000 (ITU ve ETSI
tarafindan kabul edilen standartlar) Standardinin mobil telekomiinikasyon hizmetleri igin
sebeke kapasitesi saglamak Gzere verilmistir.

3.1.6. irlanda *°

3G mobil lisanslari ODTR tarafindan verilmektedir ve yetki belgesi sahibi IMT-2000
standartlar batind temelinde 3G mobil teknolojisini kullanarak yetki belgesinde belirtilen
stre boyunca kamuya telekomunikasyon hizmeti sunma hakkini kazanmaktadir. Yetki
belgelerinin icerigi Avrupa Komisyonu’nun 128/1999/EC sayili kararina uygun olacaktir.
Basvuru sahipleri iki yetki belgesine gereksinim duymaktadir :

. TelekomUnikasyon Hizmetleri Kanununa gbére hazirlanmig bir Telekominikasyon
Yetki Belgesi,
. Telsiz Telgraf Kanununa gére hazirlanmis bir Telsiz Telgraf Yetki Belgesi,

Bu yetki belgesi birlesimi, isletmeciyi kamuya 3G hizmetleri verilmesi igin belirli
kosul ve yukumlillklere tabi olacak sekilde yetkilendirmektedir. A ve B olarak iki tipte
yetki belgesi verilmistir :

3 The Czech Republic, The Czech Telecommunication Office, Terms And Conditions of a Tender for the Award of
Telecommunication Licenses for the Installation and Operation of Public Mobile Telecommunication Networks Auction for UMTS
Licenses, 2 November 2001

% |nvitation for applications for licenses to provide network capacity for mobile  telecommunications services in Sweden in
accordance with UMTS/IMT-2000  Standards and GSM Standards, Guidance for Applicants,12 .05.2000.

% |nformation Memorandum, Four Licenses to Provide, 3g Services In Ireland, document no. ODTR 01/96, 12.2001
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Tablo 3.1.6.1. irlanda Yetki Belgesi Tiirleri

Gereklilikler “A” tipi Yetki Belgesi “B” tipi Yetki Belgesi

Kapsama 80% nlfus kapsamasi. 53% nlfus kapsamasi.

Kurulum hizi | NUfusun %53’0 Aralik NUfusun % 33’l Haziran
2005’in sonuna kadar 2006 sonuna kadar
kapsanmali. kapsanmali.

Aralik 2007 sonuna kadar Haziran 2008 sonuna kadar

% 80 kapsama. % 53 kapsama.
Ulusal Pazara yeni giren 3G Pazara yeni giren 3G
Dolagim isletmecisi icin mevcut 2G isletmecisi icin mevcut 2G
sebekelerinde dolasim sebekelerinde dolasim
saglama zorunlulugu. saglama zorunlulugu.

isletmecilerin seciminde glizellik yarismasi yéntemi kullaniimistir. Bu kapsamda A
tipi Yetki Belgesini alacak bagvuru sahibinin segiminde sanal sebeke isletmecilerine
erisim saglama konusunda bildirilen sartlar dikkate alinmistir. B tipinde ise bdyle bir
secim 6lcttd bulunmamaktadir.

3.1.7. Polonya*

UMTS Yetki Belgesi, bir telekomiinikasyon sebekesinin kurulmasi ve isletiimesi igin
yetkilendirmeyle birlikte verilen, 1900-1980 MHz, 2010-2025 MHz, 2110-2170 MHz
bantlarindaki frekanslarin tahsisini de igeren, Avrupa UMTS telekomlnikasyon
standardina uygun olarak 3inci Nesil hiicresel sebeke (zerinden telekominikasyon
hizmetlerinin verilmesi igin verilen yetki belgesini ifade eder.

Polonya sinirlari icerisinde Avrupa UMTS Standardina uygun sekilde Gglinci nesil
mobil sistemler Gzerinden telekominikasyon hizmetleri verilmesi icin 5 adet yetki belgesi
verilmek Uzere ¢ikilan ihalede 3 adet verilebilmistir. 15 yil gecerli olan yetki belgeleri 2
GHz bandinda frekans tahsisi ve telekomlnikasyon sebekesi kurulmasi ve isletilmesi
konusunda yetkilendirmeyi icermektedir.

iki gesit Ucret bulunmaktadir. Temel (icret 750.000.000 Euro tutarindadir. ilave
Ucret ise ihale slirecinde basvuru sahibi tarafindan teklif edilmistir.

Kurulacak sistemin standartlarinin, ETSI'nin ve 3GPP’nin belgelerindeki 6zellikler
ile uyum icerisinde olma zorunlulugu bulunmaktadir.

Sebekenin teknik 6zelliklerinin belilenmesinde “3™ Generation Mobile System
Release 1999 Specifications” adli belge temel alinacaktir. UMTS icin kullanilacak
frekans bantlari ERC/DEC(99)25 kararindaki listeye uygun olacaktir.

% UMTS Tender Documents Development Team, Ministry of Communications, Draft Concept of the UMTS Tendering Process, in
Poland in the Year 2000, (Consultative Document), 09.2002
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UMTS telsiz araytzi ( UTRA) iki tipte saglanacaktir ve 3GPP 25. Seri belgelerine
uygun olacaktir:

. UTRA/FDD; FDD modunda calisan, Avrupa’da
1920-1980 MHz (mobil istasyon [cikis]— sebeke),

2110-2170 MHz (sebeke [inig] — mobil istasyon),
frekans bandlarinda kullanim igin tasarlanmig olan arayiz.

UTRA/TDD; TDD modunda calisan, Avrupa’da

1900-1920 MHz (cikis & inig),
2010-2025 MHz (cikis & inis),
frekans bantlarinda kullanim igin tasarlanmig olan arayiz.

Polonya UMTS standardinda hizmet verilmesi icin yetki belgesi veren ilk orta
Avrupa Ulkelerindendir. Dlizenleyici kurumun gérevi tlkenin altyapi gelisimini saglamak
ve Polonya UMTS sebekelerinin hizla entegre olan UMTS mobil pazarinin bir pargasi
olmasidir. Bagsvuru sahiplerinin givenilirligini gdsteren iliskin, teknik, is ile ilgili ve mali
yeterlilikleri bu gereklilikleri kapsayan bir tercih sistemi dahilinde degerlendirilmistir.
Uygulamada, kiresel veya Avrupa kdkenli bir mobil isletmecinin de yer aldigi ortak
girisimler tercih edilmistir.

UMTS sebekelerinin kurulumunun 1 Ocak 2002 ila 31 Mart 2002 tarihleri arasinda
tamamlanmasi  planlanmis  olmasina karsin  Eylil 2002 itibariyle heniz
gerceklestirilememistir.

ihaleye katiimda aranan bazi sartlar su sekildedir :
. Basvuru sahibi Polonya’da kayitli bir kurulus olabilir.

. Basvuru sahibinin yabanci yatirim igermesi halinde, ihaleye merkezi Polonya’da
bulunan bir anonim veya limited sirket olarak katilabilir. Yabanci ortagin payi
%49’u gecemez. Yonetim kurulunun ve denetim kurulunun ¢ogunlugu Polonya’da
ikamet eden Polonya vatandaslarindan olusmalidir. Yabanci ortagin veya
yabancilar tarafindan kontrol edilen girisimlerin oy hakki % 49'u gecemez.
Yukaridaki  gereklilikler sadece 1 Ocak 2001’e kadar gecerlidir.
(Telekomunikasyon Kanununun ydrGrlige girme tarihi)

. ihale teklifleri Polonya dilinde olmalidir.

. Yetki Belgesi talebinin reddini gerektirecek herhangi bir neden olmadigini
belirlemek amaciyla, ihale streci basladiktan sonar basvuru sahiplerinin Devler
Guvenlik kurumlari tarafindan arastirilmasi islemi baslatiir. Bu arastirma
sonucunda yukarida bahsedilen sartlar olusursa s6z konusu basvuru sahibi ihale
surecinden ¢ikartilir.
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3.1.8. Tayvan *

Uciincti Nesil Mobil Telekomiinikasyon : isletmecinin tahsis edilen frekanslari
kullanarak ve ITU tarafindan belirlenen IMT-2000 teknik standartlarini kabul ederek
sundugu ses ve ses disl telekominikasyon hizmetlerini ifade eder.

Uciincti Nesil Mobil Telekomiinikasyon Sistemi : isletmeci tarafindan Ses ve ses
digi telekominikasyonun tahsis edilen frekanslar kullanilarak ve ITU tarafindan
belirlenen IMT-2000 teknik standartlari kabul edilerek sunulmasi igin Mobil istasyonlar,
Baz istasyonlari, anahtarlama tesisleri, sebeke yénetim ve fatura yénetim tesislerinden
olusturulmus telekomunikasyon sistemini ifade eder.

Uciincli  Nesil Mobil Telekomiinikasyon Sebekesi: Ucglincii  Nesil Mobil
TelekomUnikasyon Sistemi ve telekomulnikasyon techizati, kablolar ve tesislerden
olusan telekomtinikasyon sebekesidir.

Uciincti Nesil Mobil Telekomiinikasyon Hizmeti: Isletmeci tarafindan Ses ve ses
digi telekominikasyonun tahsis edilen frekanslar kullanilarak ve ITU tarafindan
belirlenen IMT-2000 teknik standartlari kabul edilerek sunulan hizmetleri ifade eder.

3.1.9. Yunanistan®®

Yetkilendirme sUrecinin galipleri telekominikasyon sebekesi kurmak ve mobil
telekomUnikasyon hizmetleri vermek Gzere 20 yil sureli bireysel lisans almiglardir. Lisans
sb6zlesmesinin imzalanmasi hizmet verilmeye baslanmasi igin yeterli olmamaktadir.
Bunun icin ayrica bir Genel Lisans alinmasi gerekmektedir.

Bireysel lisanslar asagidaki noktalara iliskin sartlari da icermektedir :

. Kurulmasi planlanan sebekenin tanimi, kurulum gereklilikleri, hizmetin
yurattlmesine iliskin gereklilikler,

. Arabaglanti, erisim, ortak yerlesim, tesis ve altyapi paylasimi,

. Numaralandirma konulari,

. Gecis Hakki konulari,

. Evrensel hizmet konusundaki yasal konular,

. Hizmet sunumunun ve kesintisinin sartlarini kabul etme zorunlulugu, Ucretlendirme
politikasi,

. Telefon hizmetlerine iliskin yazili bir sézlesme metnini ve bu metnin degistiriime
sartlarini kabul etme zorunlulugu

. Gizlilik kisitlamalarina uyum ve gavenlige iligkin yakimllukler,

. Tuketicinin korunmasi ve rekabet diizenlemeleri,

% Rules Governing The Third Generation (3g) Mobile Telecommunications Service, Taiwan, Chapter 1 General Provisions,

% Licences Award Process for the provision of 3G (UMTS) and 2G (GSM/DCS) mobile services Information Memorandum,
National Telecommunications and Post Commission, S15, 5.2001
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. Rehber basimi, acil hizmetler ve 6zel ihtiyaci olan kisilere yonelik hizmetlere iligkin
sartlar,

. Etkin Piyasa Guctnden kaynaklanan yukimlaluklere iligkin sartlar,

. Lisansin kullanimi icin Ucretler ve Sbézlesme ve Lisanstan kaynaklanan
yukimlUlUklerin yerine getirilecegine dair teminat mektubu,

. Yunan Dduzenleyici Kurumu EETTnin igletmecinin faaliyetlerinin denetiminin
kapsami ve sartlari.

. Lisansin devri veya lisans sahibinin kontrolinin el degistirmesi veya verilen
frekanslarin ve numaralarin ticari olarak kullandirilmasina iliskin sartlar

. Lisansin degistiriimesi, askiya alinmasi ve iptal edilmesine iligkin sartlar,

Bireysel lisansin verilmesi isletmeciyi asagidaki yikamlaliklerden muaf tutulmasini
gerektirmez :

" Sebekenin kurulmasi igin gerekli batin idari lisanslarin alinmig olmasi
. Simdi ya da ileride vermek isteyecegi ek telekomlnikasyon hizmetleri veya diger
hizmetler icin gerekli bireysel lisansi veya Genel Lisansi almasi.

Bireysel Lisansin Geri Alinmasi, Askiya Alinmasi ve iptali

Lisanstan kaynaklanan yukamltlUklerin yerine getirilmemesi veya Rekabet
Kanununu, Kisisel Veri Gizliligi diizenlemelerini veya telekomlnikasyon konusundaki
cezai sartlar ihlal eden mikerrer davranislar bireysel lisansin geri alinmasini, askiya
alinmasini veya iptalini gerektirir.

Kullan ya da Kaybet

Isletmecinin kurulum gerekliliklerine uymada basarisizlik yasamasi lisansin iptaline
yol acabilir.

3.2. Lisanslama Yontemi

Gectigimiz dénemlerde Tablo 3.2.2.1°de verilen Ulkeler bazinda ¢esitli 3G lisanslama
calismalarn yapilmigtir. Lisanslama faaliyeti beraberinde bir ihale slrecini de
getirmektedir. UMTS Forum 1. Raporunda da belirtildigi Gzere (s. 63 bdlim 8.2.5) segim
kriteri frekans spektrumu gibi sinirli kaynaklarin séz konusu oldugu durumlarda bas
vurulan bir yéntem olmalidir.

Tablo 3.2.2.1'de g6r0ldigu Uzere gerek Avrupa Birligi Ulkelerinde gerek ise
dinyadaki 3G lisansi vermis ¢esitli Ulkelerde standart bir segme kriteri uygulanmamistir.
Genel olarak iki ydntemin 6ne ¢iktigi géralmektedir :

. Artirma yéntemi ile yapilan ihale
. Guzellik yarismasi (beauty contest)
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Her iki durumda da verilecek lisans sayisi sinirli olup, katilimcilarin ilgili Glkelerin
dlzenleyici kurumlarinin ve yoénetimlerin belirledigi kimi sartlari bastan saglamasi
gerekmektedir.

Gulzellik yarismasi tiri uygulamalarda, artirma ydntemi ile serbest piyasa
sartlarinda bir fiyat olusmasi mimkin olmadigindan, lisans bedellerinin o dénemki
piyasa kosullarina uygun olarak belirlenmesi blyik énem kazanmaktadir. Aksi taktirde
Fransa 6rneginde oldugu gibi lisanslara talip cikmayacak veya basta talip olan firma
veya konsorsiyumlar tekliflerini geri cekeceklerdir.

Genellikle kabul gérmus her iki yéntemin de kendine gére avantajli ve dezavantajli
ybnleri bulunmaktadir. S6z konusu avantaj ve dezavantajlar asagidaki bdlimde
aciklanmaktadir.

3.2.1. Yontemlerin Karsilastiriimasi
3.2.1.1. Artirma yontemi

2000 yilinin ortalarindan bu vyana, cesitli Ulkelerde hikimetler 3G lisans
ihalelerinden ciddi bir gelir elde etmislerdir. Ancak bu durum, ihalelerin yarattigi rekabet
kosullari ve sosyal etkiler anlaminda acimasiz bir tartisma ortaminin olusmasina sebep
olmustur.

ihale yapiimasini savunan gériis su iddialarda bulunmaktadir : “3G teknolojileri igin
frekans spektrumu kisitli bir kaynaktir ve bu degere en yliksek bedeli vererek ekonomik
olarak en uygun sekilde kullanacak olan isletmecilerin sahip olmasi gerekmektedir.”®’

ihale ydnteminde katilimcilarin gerek kendi degerlerini gerek ise artirmaya
katilacaklar Grlnin (frekans spektrumu) degerini iyi belirlemeleri gerekmektedir. Yiksek
bilgi seviyesi ve analizi ile donanmis katihmcilarin icersinden en yiksek fiyat teklifini
veren igletmeci, gelecede yonelik azami gelir akisini éngéren olacaktir. Dogdal olarak,
ihale yonetmelikleri ile her katilimcinin sadece bir pay sahibi olmasi ve tekel olusumu
O6nlenmelidir.

ihaleler, kolay tanimlanabilir sonuglar dogurur. Uzmanlar ve gorevliler (izerinde
pazarin yanhs tanimlanmasi veya yeni teknoloji/hizmetlerin nasil gelistirilecedi gibi
sorumluluklar yiklemez. Guzellik yarismalarinda oldugu gibi, yapilacak secimin katilimci
firmalarin gelecekteki basarilarina ve guavenilirliklerine yan etkisi s6z konusu
olmayacaktir. Katilimcilar arasinda en iyisini bulmak igin gerekli kriterler (istihdam,
teknoloji politikalar vs.) arasinda hedef karm asasi yagsamayacaklardir. Degerlendirmeyi
yapan uzmanlar yerel baskilardan uzak olmahdir.

Yeni girecek olanlar (eger var ise) ihale ydntemlerinin ayni sekilde uygulanmasi ile
kolaylikla sUrec icersinde yer alabilirler.

1 LICENSING OF THIRD GENERATION (3G) MOBILE BRIEFING PAPER Dr Patrick Xavier of the School of Business, Swinburne
University of Technology, Melbourne, Australia (pxavier@swin.edu.au) ahead of the ITU Workshop on licensing 3G Mobile, to be
held on 19-21 September 2001 in Geneva.
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Eger altyapi olusturuimasinin hizlandiriimasi istenirse lisans belirli bazi sebeke
olusturma kosullarina baglanabilir. lhale kurallari bu uygulamaya uygun olarak
olusturulabilir.

Ornegin tek seferde alinan yiiksek ihale bedelleri yerine Hong Kong diizenleyici
kurumu su yéntemi kabul etmistir :

ilk etapta sebekenin yarattigi cironun %5’i (ilk 5 yil igin yillik asgari 6.4milyon$ )ve
15 yillik lisans siresi icersinde belirli bir yizdenin ciro igersinden lisans bedeli olarak
tahsil edilmesi.*®

ihaleler, kosullar bastan belli ve acik olduklari siirece, katilimcilar esit sartlar ile
degerlendirildiklerini distnecekleri icin katilim cesaretlendirilmis olacaktir.

3.2.1.1.1 Artirma Yoénteminin Elestirilen Yonleri

ihale yéntemi teorik olarak cekici olsa da, ekonomik refaha ve istenilen sonuglara
ulasabilmesi i¢in ¢ok siki kurallar icerinde gergeklestiriimelidir.

On kosullardan en &nemlisi katilimcilarin ihale &ncesi elde etmesi gereken
bilgilerdir. Pazar kosullari,dizenleyici kurallar ve gelecekteki durumu, pazar talebi,fiyat
yapisi gibi parametreler acik olarak bilinmelidir.

Fakat 3G pazarinin karakteristikleri (pazar talebi, hizmetler, teknolojik gelismeler
vs.) hala biyik bir belirsizlik icermektedir. ihale siirecine konu olan frekans spektrum
degeri ise 2000 yilindan ginimize degin bariz bir deger yitimine ugramistir. Bir ¢ok
yorumcu, kimi tlke ydnetimlerinin glﬂksek gelir elde etmek amaci ile ihaleleri yapay
olarak ydnlendirdigini iddia etmistir.®

Cek Cumhuriyeti Ornegi

Subat 2001 yili igersinde Gek Cumhuriyeti yénetimi 3G lisanslarini, Ulkede GSM
isletmeciligi yapan 3 firmaya (EuroTel, RadioMobil and Cesky Mobil) Temmuz-Eylil
2001 tarihleri arasinda satmayi planlamistir. Fiyat sabit ve 5 milyar krondur (110 milyon
ABD $). Dérdinci lisans belirsiz bir tarinte yeni giren bir isletmeciye 5 milyar kron
bedelle ihale yéntemi ile verilecektir.

isletmeciler 3G lisanslarina ilgi duyduklarini belirtmis, fakat 5 milyar kron bedelin,
3G konusundaki son durum géz énine alindiginda ve Avrupa’da o tarihte verilen UMTS
lisans bedelleri dustintldiginde yiksek ve gercekci olmadiginda hemfikir olmuslardir.

EuroTel, Avrupa’daki son durum itibari ile 2.8 milyar kronunun daha uygun bir
bedel oldugunu belirtmigtir. Cesky Mobil ise bu bedeli 1.5-2 milyar kron arasinda
belirlemistir. Fakat Cek hiukimeti agirligini 3G lisans bedellerinin olusturdugu 20 milyar

% “Hong Kong unveils rules for 3G auction”, Total Telecom, 18 July 2001.
% Melody, W H, “Spectrum auctions and efficient resource allocation: learning from the 3G experience in Europe”, Info, vol 3, No. 1,
February 2001, pp. 005-010.
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kronluk (535 milyon ABD $) bir meblagi, 2001 bltce gelirleri arasina koydugu igin
rakamin degistiriimesine karsi gelmistir. Boylelikle sektérin 6nerdigi gercekgi lisan
bedelinin disindaki kimi parametreler ile hareket edilmektedir.*

Bazi Ulke ybdnetimleri bu tarz ihaleleri bir gelir kaynagi olarak gérmektedirler.
Gercek degerin olugsmasi sektérin saglikli gelismesi ,rekabet ve sartlarin olugsmasi
acisindan gereklidir. Aksi durum, telekominikasyon sektérinin diger enddstriyel
sektdrlerle benzer kosullara sahip olmasi gercegdini degistirecektir.

Analistlerin fikir birligine vardiklari bir diger konu da “lisans bedelleri ne kadar
yUksek olursa olsun ,3G hizmeti kullanicilarinin 6demeyi kabul edecekleri bedel fazla
degismeyecektir.”!

3.2.1.2. Giuzellik Yarigsmasi

Gizellik yarismasi farkl bir yaklasim icerir. Oncelikli olarak, yénetim, basvuranlari
belirli bir 6n eleme kriterine gbére davet eder. Yénetim, en iyi hizmeti verecegine inandigi
isletmecilere lisans verir. Glzellik yarismasi uygulamasinda, lisans bedeli farkli kriterlere
gbre bastan sabit olarak belirlenebilir veya kimi Ulkelerde oldugu gibi bedelsiz olabilir.
Adaylarin degerlendiriimesi karmasik ve detayli bir arastirma slreci gerektirebilir.

Temel kriterler; yeterli finansal gig, teknik planlarin gtvenilirligi, erisim, ses ve veri
hizmet kalitesi, is plani, ticari yapilabilirlik, yaratilan is olanaklari gibi basliklar altinda
siralanabilir. Adaylarin igletmecilerin yeterli tecribe ve uzmanliga sahip olmasi da
istenmektedir.

3.2.1.2.1 Gizellik Yarigsmasi Yonteminin Elestirilen Yonleri

Gulzellik yarigsmasi tirl lisans verme ydntemlerine de getirilen ciddi elestiriler
vardir. Secimi yapan yénetimlerin (cok yetenekli uzmanlari olsa bile) gelecege yoénelik is
planlarini ne kadar tarafsizlikla degerlendirebilecekleri, s6z konusu olan UMTS gibi daha
baslangi¢c asamasinda ve ticari uygulamasi yaygin olmayan bir teknoloji ise tereddltler
yaratmaktadir.*?

3.2.1.3. Karma Yontem

) Bazi Ulkelerde de her iki yéntemin karma uygulamasi seklinde lisan verilmigtir.
Ornegin Avusturya, italya, Fransa, Hong Kong gibi Ulkelerde karma yéntem secilmistir.
Karma yénteminde adaylar dncelikli olarak guzellik yarigmasi tird bir eleme metodu ile
belirlenmekte sonrasinda artirma tipi ihale ile lisan sahipleri belirlenmektedir.

Aday sayisinin yiksek oldugu durumlarda guzellik yarismasi tiri én eleme ile
katihmcilarin sayisi azaltiimaktadir. Bu degerlendirme slrecinde daha énce guzellik

“° Source: Czech operators interested in UMTS, but at what cost? Reuters News Service, 5 February 2001
*' Cave M and Valletti, T, “Are spectrum auctions ruining our grandchildren’s future?” Info, vol 2, No. 4, August 2000, pp.347-350:

“2 http://www.totaltele.com/view.asp?articlelD=35392&Pub=TT&categoryid=625& kw=sweden+3G+
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yarismasi yonteminde bahsi gegen degerlendirme kriterleri veya benzerleri ile eleme
politikalari olusturulur.

Bdylelikle ihale ve glzellik yarismasi ydnteminin avantajli yénleri birlestirilmis olur.
3.2.1.3.1 Karma Yontemin Elestirilen Yonleri

Karma yéntem iki agsamali bir segme slreci oldugu icin karmasik, zaman alici ve
cekismeli olabilir.*®

3.2.2. Ulkelere gore Lisanslama Yéntemleri

Tablo 3.2.2.1. Ulkelere Gore Lisanslama Yontemleri**

Alt Bolgeler Ulkeler Lisanslama Tipi
Bati Avrupa
Avusturya artirma/karma
Belcika artirma
Danimarka artirma
Finlandiya guzellik yarismasi
Fransa guzellik yarismasi/karma
Almanya artirma
Yunanistan artirma
irlanda karma
Man Adasi
italya artirma/karma
Lihtenstayn
Liksemburg guzellik yarismasi
Hollanda artirma
Norvec glzellik yarismasi
Portekiz glzellik yarismasi
ispanya glizellik yarismasi
isvec guzellik yarismasi
isvicre artirma
ingiltere artirma
Dogu Avrupa
Macaristan belirlenmedi
Litvanya glzellik yarismasi
Polonya glzellik yarismasi

* LICENSING OF THIRD GENERATION (3G) MOBILE BRIEFING PAPER Dr Patrick Xavier of the School of Business, Swinburne
University of Technology, Melbourne, Australia (pxavier@swin.edu.au) ahead of the ITU Workshop on licensing 3G Mobile, to be
held on 19-21 September 2001 in Geneva.

* 4. UMTS Forum ‘ IMT-2000 Licensing Conditions & Status ‘ Report
2. http://www.3g-generation.com/licensing.htm
3. Alcatel UMTS Licenses Doc.
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Rusya glzellik yarismasi
Cek Cumbhuriyeti glzellik yarismasi
Estonya glzellik yarismasi
Slovakya guzellik yarismasi
Slovenya artirma
Orta Dogu
israil artirma
Afrika
Guney Afrika Cum.
Avustralya
Avustralya cevrimici artirma
artirma; gergek bir 3G lisansi
Yeni Zelanda degil bagka amaglar icin de
kullanilabiliyor.
Asya
Cin devlet belirliyor
Hong Kong karma
Japonya glzellik yarigmasi
Malezya guzellik yarismasi
Singapur karma
Gliney Kore glizellik yarismasi
Tayvan guzellik yarismasi
Amerika
Honduras artirma
Jameyka artirma
Kanada artirma

3.3. Lisans Sayisi

Ulkelerin cogunda rekabetin artirlmasi amaciyla mevcut 2G lisans sayisindan en
az bir fazla 3G lisansi sunulmustur (Tablo 3.3.1.1). Verilecek 3G lisans sayisi
isletmecilere tahsis edilecek frekans miktarini etkileyen en 6nemli fakidér olmustur.
Ornegin 6 lisansin verildigi Glkelerde isletmecilere esli bantta 10 MHZ'lik bir spektrum
ayrilirken 2 ya da 3 lisans verilen tlkelerde bu deger 20 MHz’e kadar ¢cikmistir.
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3.3.1. AB Ulkeleri

Tablo 3.3.1.1. AB Ulkeleri 3G Lisans Sayilan® _ _
SUNULAN VERILEN | LISANS

2G BASVURAN S fo
- ; 3G ; ; 3G TARIHINDEKI LISANS
YHEER 'é'iel"sf LISANS 'S'éiwsElc' LISANS | NUFUS | TARIHi
SAYISI SAYISI (MILYON)

Finlandiya 3 4 15 4 5.18 03/1999
Almanya 4 6 12 6 82.18 08/2000
ispanya 3 4 6 4 40.12 03/2000
ingiltere 4 5 13 5 59.77 04/2000
Hollanda 5 5 6 5 15.98 07/2000
italya 4 5 6 5 57.84 10/2000
Avusturya 4 6 6 6 8.12 11/2000
Portekiz 3 4 6 4 10.26 11/2000
isvec 3 4 10 4 8.88 12/2000
Belcika 3 4 3 3 10.29 03/2001
07/2001-

Fransa 3 4 2 2+1 59.34 09/2002
Yunanistan 3 4 3 3 10.60 07/2001
Danimarka 4 4 5 4 5.37 09/2001
Liksemburg 2 4 3 3 0.44 05/2002
irlanda 3 4 3 3 3.88 06/2002

AB’de guzellik yarigsmasini tercih eden llkeler iginde Liksemburg haricindekiler 2G
isletmeci sayisindan 1 fazla 3G lisansi sunmuslardir. Liksemburg’'da ise 2 fazla lisans
sunulmustur. Finlandiya’da ise Mart 1999’da 3G lisanslarinin verilmesinin ardindan
pazara yeni giren 3G isletmecisine Ocak 2000’'de 2G lisansi da verilmistir. Acik artirmayi
tercih eden Ulkelerden Belgika, italya ve ingiltere’de 2G lisans sayisindan 1 fazla 3G
lisansi sunulurken Danimarka ve Hollanda’da mevcut isletmeciler arasindaki yiksek
rekabet dolayisiyla 2G lisans sayisi kadar 3G lisansi verilmistir. Avusturya, Almanya ve
Yunanistan’da verilmesi planlanan lisans sayisina ydnelik énceden belirgin bir sayi
veriimemis olup verilecek frekans bloklarina dayali olarak minimum ve maksimum lisans
sayilari belirlenmigtir.

AB icinde ilk UMTS lisansinin 1999 yili icinde Finlandiya’da verilmesinden sonra
2000 yili iginde 8, 2001 yil icinde 4 ve 2002 yili iginde de 2 Ulkede UMTS lisanslari
verilmigtir. Son olarak 27 Eylil 2002’de Fransa’da verilen lisansla birlikte AB capinda
verilmis olan UMTS lisans sayisi 62’ye ulagsmistir. Bilindigi gibi Fransa’da ilk agsamada 4
lisans igin ihaleye c¢ikilmig ancak 2 lisans verilebilmisti. 2001 ve 2002 yillar icinde lisans
verme iglemini tamamlayan 6 Ulkeden 5’'inde sunulan lisans sayisindan disik sayida
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talep gelmesi nedeniyle veriimesi planlanan lisans sayisina ulasilamamistir. Bu
llkelerden, Belgika, Yunanistan, Lilkksemburg ve irlanda’da  bir lisans alici
bulamamigtir. Fransa’da ise ilk ihale (Temmuz 2001) sonucunda verilemeyen 2 lisans
icin 2002 yilinda tekrar ihaleye ¢ikilmis olup ikinci ihale sonucunda da 1 lisans alici
bulamamistir.

3.3.2. Diger Ulkeler

Tablo 3.3.2.1. Diger Ulkeler Lisans Sayilan®

: LISANS
; 2G Lisans | SUNULAN | VERILEN | 1 \RiHiNDEKi|  LisANS
ULKELER SAYISI LISANS LISANS NUFUS TARIHI
SAYISI SAYISI :
(MILYON)

Isle of Man 1 1 0.075 12/1999
Japonya 3 3 3 126.92 06/2000
Monako 1 1 0.034 06/2000
Norvec 2 4 3 4.49 11/2000
isvicre 3 4 4 7.20 12/2000
Polonya 3 5 3 38.77 12/2000
Guney Kore 5 3 3 47.30 12/2000-
Yeni 1 4 5 3.83 01/2001
Avustralya 4 6 6 19.16 03/2001
Lihtenstayn 4 3 2 03/2001-
Singapur 3 4 3 4.02 04/2001
Hong Kong 6 4 4 6.76 09/2001
Slovenya 2 3 1 2.00 11/2001
Israil 3 4 3 6.51 12/2001
Cek 3 3 2 12/2001
Tayvan 7 5 5 02/2002
Slovakya 2 3 3 07/2002
Malezya 5 3 2 08/2002

. Glney Kore, Japonya ve Tayvan'da WCDMA sebekeleri yaninda 1 tane de
CDMA2000 standardinda galisacak sebekeye 3G lisansi verilmistir.

. Ulkelerde genellikle 2G lisans sayisindan daha fazla sayida 3G lisansi
sunulmustur.

. Asya Ulkelerinde verilmesi planlanan lisans sayisina ¢cogu Ulkede ulasiimistir.

. AB’de ise 2001’e kadarki slrecte sunulan bitin 3G lisanslari alici bulurken
2001’den sonra verilen lisanslarda yeterli miktarda basvurunun gelmemesi
dolayisiyla planlanan lisans sayisina ulasilamamistir.

“http://www.3gnewsroom.com/3g_licenses_db/index.shtml, http://www.bwcs.com/marketing/index2.html, http://www.cellular-
news.com/3G/, http://www.umtsworld.com/industry/licenses.htm web sitelerinden derlenmistir.
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. Verilen lisans sayilari Glke sartlarina ve lisanslama yéntemine goére 1 ile 6 arasinda
degisiklik gbstermekle birlikte Ulkelerde cogunlukla 3 ya da 4 lisans verildigi
g6ralmastar.

3.3.3. Lisans Alan igletmecilerin Hisse Yapilari*°

Tablo 3.3.3.1. 3G Lisans Sahibi isletmecilerin Hisse Yapilari

) Muhtemel
Ulkeler/ operasyona
Lisans tiirleri |baslama
tarihleri

3G Lisansi Alan Sirketler ve Hisse Yapilar

T-Mobil

Deutsche Telekom: % 30.92 Alman devleti, % 12.13
KIW, % 56.95 halka agik

D2 Vodafone (Onceki ismi Mannesmann Mobilfunk)
% 65,23 Vodafone AG, % 34,77 Vodafone Europe
GmbH & Co. KG

E-Plus / Hutchison 3G Consortium

KPN istiraki.

02 (Onceki ismi Viag Interkom)

% 100 mmO2 plc

Group 3G

% 57.2 Telefénica, % 42.8 Sonera

Mobilcom Multimedia

% 36 Gerhard Schmidt (Mobilkom baskani), % 28.5
France Telecom, digerleri halka acik

Mobilkom

% 100 Telekom Avustria

(Haziran 2002'den 6nce % 75 Telekom Avusturya % 25
Telekom ltalya idi.)

MaxMobil

% 91 Deutsche Telekom

Connect Austria GmbH

% 50.1 German E.ON

%17.45 Norveg Telenor

% 17.45 British Orange

% 15 Tele Danmark

tele.ring

% 100 Western Wireless International (US)

3G Mobile Telecommunications

% 100 ispanyol ulusal isletmeci Telefénica Moviles
Hutchison 3G Austria GmbH

% 100 Hong Kong-based Hutchison Whampoa

Almanya 2002 sonu,

2003 baslari

Ulusal

2002 2.
Yarisi

Avusturya 1EKIm

2002'de bir
isletmeci
teknik acilig

yapti

Ulusal

“® http://www.umtsworld.com/industry/owners.htm,
http://www.bwcs.com/marketing/index2.cfm?id=32&subcat=13
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Avustralya

3 lisans ulusal
digerleri kirsal
ve kentsel
karigimi

2002 2.
Yarisi

Telstra
% 51 Devlet, % 49 halka acik

Vodafone Australia
% 100 Vodafone

Optus
Singapore Telecom

Hutchison
% 80.1Hutchison Telecom,
Zealand

% 19.9 Telecom New

Qualcomm
Amerikan mobil techizat Ureticisi

Arraycomm

Belcika

Ulusal

2003 Ekim

Belgacom Mobile (Proximus)
% 75 Belgacom, % 25 Vodafone

Mobistar
% 50.7 Orange, % 6.61 Telindus Group, % 4.07
Bruficom, %4.01 Cobema, % 3.36 Cippar, % 3.36
Wallonia Telecommunications, % 4.16 digerleri, %
23.71dagilmig  hisse sahipligi (distributed share
ownership)

KPN Orange
%100 KPN Mobile

Cek
Cumbhuriyeti

Ulusal

RadioMobil
% 39.2, Ceské radiokomunikace, % 60,8 CMobil
(92,136 % T-Mobile, 7,164% STET and 0,7 % PVT)

Eurotel
% 51CESKY Telecom, Atlantic West (Verizon & AT&T
Wireless)

Danimarka

Ulusal

TDC Mobile
PTO Tele Danmark’in mobil kanadi
% 41.6 SBC Communication Inc.

Telia Mobile
Telia Isveg (% 70.6 devlet)

Orange
% 54 France Telekom, % 14 Banestyrelsen, % 32 diger
kuruluslar

Hi3G Denmark
% 60Hutchison Whampoa, % 40Investor AB

Finlandiya

Ulusal

26 Eylil
2002

(Teknik
acihg)

Sonera
% 52.8 devlet ,halka agik

Radiolinja
% 98 Finlandiyali yerel telefon isletmecisi Elisa
Communications (6nceki ismiyle Helsinki Telephone
Company),
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Telia
Telia Isveg

Suomen 3G

Finnet Grubu’na bagh bazi yerel telekom sirketlerinin
sahip oldugu yeni mobil isletmeci, % 2’si isvecli telekom
isletmecisi NetCom’a ait.

Fransa

Ulusal

2004 sonu

France Telecom

% 55.5 Fransa devleti, % 32.6 halka acik, % 4,3
Vodafone, % 4.2 hazine hisseleri, % 1.8 Deutsche
Telekom, % 1.6 Sita

Cegetel
Cegetel: % 44 Vivendi, % 26 BT Group, % 15 SBC
Communications, % 15 Vodafone

Guney Kore

2003 icinde

KT IMT
Sabit telekom igletmecisi Korea Telecom Corp destekili

SK IMT
% 48.5 SK Telecom, % 12 Pohang lron & Steel, halka
acik

LG Telecom
% 35.6 LG Electronics, % 16.6 BT, halka acik

Hollanda

Ulusal

2003 2.
yarisi

Libertel
% 70 Vodafone Airtouch, digerleri halka agik.

KPN Mobile
% 85 Koninklijke KPN, % 15 NTT DoCoMo

Dutchtone
% 86 France Telecom

02 (Onceki ismi Telfort)
% 100 mmO2

3G Blue
% 50 Deutsche Telekom, % 50 Ben (% 70.6 Belgacom,
% 29.4 Tele Danmark)

Hong Kong

Hong Kong CSL
% 60 Owned by Telstra Corporation, % 40 Pacific
Century Cyberworks

Hutchison 3G (HK)
% 75 Hutchison Whampoa, % 25 NTT DoCoMo

SmarTone 3G

% 100 Smartone Telecommunications: % 29.12 Sun
Hung Kai Properties Limited, % 20.59 British
Telecommunications plc

Sunday 3G
% 100 Sunday Communications: % 46.2 Distacom
Communications Limited, % 11.5 USI Holdings Limited

ingiltere

Ulusal

Ekim 2002

Hutchison 3G
% 65 Hutchison Whampoa Limited, % 20 NTT
DoCoMo, % 15 KPN Mobile
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Vodafone UK
% 100 Vodafone AirTouch

02 (BT 3G)
% 100 mmO2 (BT’nin mobil kanadt)

T-Mobile (One20ne)
% 100 Deutsche Telekom

Orange
% 100 France Telecom

Hutchison 3G
100% Hutchison Whampoa

Irlanda 02

e 100% mmO; plc

— Vodafone

100% Vodafone

Telefonica Moviles
% 100 Telefénica

Airtel
% 93.8 Vodafone Group, % 5.4, Acciona S.A., %.0.8
Torreal S.A.:

ispanya : Amena
OIS i % 40 Retevision, % 23.3 Telecom ltalia, % 11.55
Endesa, % 11.55 Union Fenosa ve % 13.6 diger kicuk
ortaklar

Ulusal yarisl

Xfera

% 31 Vivendi & FCC, % 34 ACS & Sonera, % 6 Acesa,
% 7 Mercapital, % 7 CF Alba, % 3 JP Morgan, % 5
Cajas De Ahorro

Europolitan
% 71.1 Vodafone, % 28.8 halka agik

Orange Sweden

% 85 Orange (France Telecom), % 10 Skanska AB, %
isvec 2003 3 NTL Inc (medya grubu), % 2 Schibsted ASA (medya
Aralik 2001 |grubu)

Ulusal teknik acilis |Hi3G Access Group
% 60 Hutchison Whampoa, % 40 Investor AB

Tele2
Telia ve Tele2 (Netcom AB) 50/50 joint venture
Svenska UMTS

isvigre Swisscom Mobile
% 75 Swisscom, % 25 Vodafone AirTouch

Ulusal Orange Communications
% 99.9 Orange UK (France Telecom), % 0.1 Banque
Cantonale Vaudoise (Banka)
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dSpeed (Sunrise)

% 78.72 Tele Danmark, % 16.99 diAX holding, % 2.34
SBB (Isvicreli demiryolu sirketi), % 1.95 UBS (isvi¢re’de
bir yerel banka)

Team 3G _
% 100 Telefénica Ispanya

Omnitel Vodafone
% 77 Vodafone AirTouch, % 23 Verizon
Communications

Ipse

% 45.59 Telefonica, % 12.55 Sonera, % 12 Atlanet, %
10 Banca di Roma, % 5 Xfera, %5 Edison-Flack, % 4.8
Goldenegg, % 5 digerleri

italya Wind

% 51 Enel, % 24.5 France Telecom, % 24,5 Deutsche
Telekom

2002 sonu
Ulusal

H3G (Onceki ismi Andala)
% 88.2 Hutchison, % 1.8 Cir, % 5.6 San Paolo IMI, %
2.3 BMI, % 1.1 Hdp, % 0.6 Gemina ve %0.4 Tiscali

Telecom ltalia Mobile
% 60 Telecom ltalia, digerleri degisik 6zel ve kurumsal
yatirimcilar.

NTT DoCoMo
Ekim 2001 NTT, % 53 devlet

(NTTDoCoM |J-Phone Communications

o ticari acilis |% 69.7 Vodafone, Japan Telecom (Vodafone:% 39.67,
yapti) Japan Telecom:% 45.08). Vodafone, Japan Telecom’un
hisselerinin % 66.7’sine sahiptir.

Japonya

Aralik 2002 |KDDI
KDD, IDO and DDI'in birlesimiyle olusturuldu.

Telenor Mobil
% 77.66 Norveg devleti, % 1.79 Folketrygdfondet

Norveg Kasim 2001 |NetCom

teknik acilis | Telia AB isvec

Ulusal Tele2 Norge

Tele2 isveg

Telecommunicacoes Moveis Nacionais
Portekiz Telekom

Telecel
% 50.9 Vodafone, halka agik.

Portekiz :
5003 Optimus

% 45 Sonnae Group, % 20 Fransa Telekom, % 25.49

Ulusal )
Thorne Finance

OniWay
% 55 Oni SGPS, % 20 Norway's Telenor, Iberdrola,
Media Capital, Efacec
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SingTel Mobile

Singapre Telecom (% 78 devlet)

MobileOne Asia

% 35 Keppel Group, % 35 Singapore Press Holdings,
% 30 Great Eastern Telecommunications. Great
2003 Eastern Telecommunications Cable & Wireless (%51)
Haziran ile Pacific Century CyberWorks (%49)‘un olusturduklari
bir ortakliktir.

StarHub

% 50.47 Singapore Technologies Telemedia, % 14.51
NTT, % 14.07 Media Corporation of Singapore, %
11.87 BT, % 9.08 Singapore Press Holdings

Panafon

% 51.88 Vodafone Group, % 10.85 France Telecom, %
9.43 Intracom, % 27.84 halka acik (publicly owned)
Cosmote

% 58.98 PTO OTE Telekom, % 18 Telenor B-Invest, %
7.27 WR Com Enterprises, % 15.75 halka agik

STET Hellas

% 62.084 Telecom ltalia, % 17.453 NYNEX Network
Systems International, % 5.05 yerel yatirimcilar,%
14.962 halka acik (NASDAQ ve Euronext borsalarinda
islem gérmekte)

Singapur

Ulusal

Yunanistan

Ulusal

3.4. Lisans Bedelleri

Mobil telekominikasyon sektériinde, yapilan harcamalarin énemli bir kismini lisans
Ucretleri ile ilgili 6demelerin meydana getirdigi inkar edilemez bir gercektir. Tablo
3.4.1°de, llkelerde 3G icin kullanilan lisans tahsis yontemler, azami lisans bedelleri ve
toplam lisans gelirleri gdsteriimektedir. Ayrica Tablo 3.4.2'de her bir isletmecinn édedigi
lisans Gcretleri gbsterilmektedir. Bunun yanisira Sekil 3.4.1 ve Sekil 3.4.2'de 6denen
lisans (cretlerinin  zamana goére dagiimini incelemektedir. Bu tablolar birlikte
incelendiginde, 6denen Ucretlerin ilk 6nce inaniimaz yiksek egilimler izledigi ve bir stre
sonra ise dismeye basladigi net bir bicimde gérilecektir.

Tablo 3.4.1.% Ulkelerde 3G Lisans Gelirleri ve Tahsis Yontemleri

) Azami Lisans [Toplam Lisans
Ulke Tahsis Yontemi Bedeli Gelirleri
(milyon EUR ) |(milyon EUR)
Avustralya  |Acik Artirma 162 386
Avusturya Acik Artirma 122 709

" www.cellular-news.com
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Belcika Acik Artirma 153 460
Kanada Acik Artirma 476 979
Cek Acik Artirma 117 225
Cumhuriyeti

Danimarka |Acik Artirma 127 509
Finlandiya Gulzellik Yarismasi 0 0
Fransa Guzellik Yarismasi 619 1238
Almanya Acik Artirma 8478 50519
Yunanistan |Acik Artirma 161 484
Hong Kong |Tiim ihaleciler 0 1
irlanda Guizellik Yarismasi 77 183
Man Adasi  |Tim Ihaleciler 0 0
Israil Acik Artirma 59 174
italya Acik Artirma 2418 11995
Japonya Gozellik Yarigmasi 0 0
Lihtenstayn |Tiim ihaleciler 0 0
Liksemburg |Gizellik Yarigsmasi 3 9
Malezya Gulzellik Yarismasi 13 26
Monako Tum Ihaleciler 0 0
Hollanda Acik Artirma 700 2633
Yeni Zelanda |Acik Artirma 18 54
Norvec Gozellik Yarigmasi 13 51
Polonya Gulzellik Yarismasi 251 754
Portekiz Guzellik Yarismasi 102 406
Singapur Gulzellik Yarigmasi 62 187
Slovenya Acik Artirma 97 97
Guney Kore |Gizellik Yarismasi 1235 3706
ispanya Glizellik Yarismasi 115 461
Isvec Glizellik Yarigmasi 0 0
Isvicre Acik Artirma 36 133
Tayvan Acik Artirma 348 1612
Ingiltere Acik Artirma 10246 38615

Tablo 3.4.2. ® isletmecilerin Odedikleri Lisans Ucretleri

Ulke Bolge isletmeci (*1"_'05(?;30%";?0)
Avustralya Asya-Pasifik Telstra 162,5
Avustralya Asya-Pasifik Vodafone 13,6
Avustralya Asya-Pasifik Optus 13,4
Avustralya Asya-Pasifik Hutchison 105,8
Avustralya Asya-Pasifik Qualcomm 85,7
Avustralya Asya-Pasifik | Arraycom / CKW Wireless 5,1

* Kaynak: Cellular-News.com veritabani, 22/8/02
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Avusturya Bati Avrupa Hutchison 3G 115,0
Avusturya Bati Avrupa 3G Mobile 117,3
Telecommunications
Avusturya Bati Avrupa Mobilcom 122,0
Avusturya Bati Avrupa max.mobil 119,6
Avusturya Bati Avrupa Connect 120,8
Avusturya Bati Avrupa Tele.ring 113,8
Belcika Bati Avrupa Proximus 153,4
Belcika Bati Avrupa Mobistar 153,2
Belcika Bati Avrupa KPN Orange 153,2
Kanada Amerika Bell Mobility 475,7
Kanada Amerika Rogers Wireless 2599
Kanada Amerika Telus 235,1
Kanada Amerika W2N (Wispra) 7,5
Kanada Amerika Thunder Bay Telephone 0,4
Cek Cumhuriyetii Dogu/Orta EuroTel Praha 107,4
Avrupa & eski
SSCB
Cek Cumhuriyetii Dogu/Orta T-Mobile 117,4
Avrupa & eski
SSCB
Danimarka Bati Avrupa Hi3G Denmark AS 127,2
Danimarka Bati Avrupa Telia Mobile AB 127,2
Danimarka Bati Avrupa Orange 127,2
Danimarka Bati Avrupa TDC 127,2
Finlandiya Bati Avrupa Radiolinja -
Finlandiya Bati Avrupa Sonera -
Finlandiya Bati Avrupa Suomen 3G -
Finlandiya Bati Avrupa Telia Mobile Finland -
Fransa Bati Avrupa France Telecom 619,0
Fransa Bati Avrupa SFR 619,0
Almanya Bati Avrupa Quam 8.409,0
Almanya Bati Avrupa T-Mobil 8.478,0
Almanya Bati Avrupa Vodafone Mannesmann 8.423,0
Almanya Bati Avrupa E-Plus 8.394.,0
Almanya Bati Avrupa Viag Interkom 8.445,0
Almanya Bati Avrupa Mobilcom 8.370,0
Yunanistan Bati Avrupa CosmOTE 161,4
Yunanistan Bati Avrupa Telestet 161,4
Yunanistan Bati Avrupa PanaFon 161,4
Hong Kong Asya-Pasifik Hong Kong CSL 0,0
Hong Kong Asya-Pasifik Hutchison 3G HK 0,3
Hong Kong Asya-Pasifik SmarTone 3G 0,2
Hong Kong Asya-Pasifik Sunday 3G 0,0
irlanda Bati Avrupa Vodafone 77,2
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irlanda Bati Avrupa 02 77,2
irlanda Bati Avrupa Hutchison '3' 28,2
Man Adasi Bati Avrupa Manx Telecom -
israil Ortadogu Partner 57,7
israil Ortadogu Pelephone 59,0
israil Ortadogu Cellcom 57,7
italya Bati Avrupa lpse2000 2.406,2
italya Bati Avrupa H3G 2.394,3
italya Bati Avrupa TIM 2.382,4
italya Bati Avrupa Omnitel Vodafone 2.418,1
italya Bati Avrupa Wind 2.394,3
Japonya Asya-Pasifik NTT DoCoMo -
Japonya Asya-Pasifik J-Phone -
Japonya Asya-Pasifik KDDI -
Lihtenstayn Bati Avrupa VIAG Europlatform -
Lihtenstayn Bati Avrupa Tele2 / Tango -
Lihtenstayn Bati Avrupa Mobilkom -
Lihtenstayn Bati Avrupa Telecom FL -
Liksemburg Bati Avrupa Orange 3,1
Liksemburg Bati Avrupa Tele2 3,1
Liksemburg Bati Avrupa P&T Lux 3,1
Malezya Asya-Pasifik Maxis 13,4
Malezya Asya-Pasifik Telekom Malaysia 13,4
Monako Bati Avrupa Monaco Telecom -
Hollanda Bati Avrupa KPN Mobiel 697,4
Hollanda Bati Avrupa Libertel 700,1
Hollanda Bati Avrupa 02 421,0
Hollanda Bati Avrupa Vodafone 427,3
Hollanda Bati Avrupa Ben 387.,4
Yeni Zelanda | Asya-Pasifik NZ Telecom 17,6
Yeni Zelanda | Asya-Pasifik Clear Communications 11,8
Yeni Zelanda | Asya-Pasifik Telstra Saturn 10,9
Yeni Zelanda | Asya-Pasifik Vodafone NZ 13,9
Norveg Bati Avrupa Tele2 Norge 12,6
Norveg Bati Avrupa Telenor 12,6
Norveg Bati Avrupa NetCom GSM 12,6
Norveg Bati Avrupa Broadband Mobile 12,6
Polonya Dogu/Orta Plus GSM 251,5
Avrupa & eski
SSCB
Polonya Dogu/Orta Centertel 251,5
Avrupa & eski
SSCB
Polonya Dogu/Orta Era 251,5
Avrupa & eski
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SSCB
Portekiz Bati Avrupa Oni Way 101,5
Portekiz Bati Avrupa TMN 101,5
Portekiz Bati Avrupa Telecel 101,5
Portekiz Bati Avrupa Optimus 101,5
Singapur Asya-Pasifik MobileOne (Asia) 62,3
Singapur Asya-Pasifik SingTel Mobile 62,3
Singapur Asya-Pasifik StarHub Mobile 62,3
Slovenya Dogu/Orta Mobitel 97,5
Avrupa & eski
SSCB
Glney Kore Asya-Pasifik LG Telecom 1.235,4
Glney Kore Asya-Pasifik KT I-COM 1.235,4
Glney Kore Asya-Pasifik SK Telecom 1.235,4
ispanya Bati Avrupa Xfera 115,3
ispanya Bati Avrupa Airtel Vodafone 115,3
ispanya Bati Avrupa Telefonica 115,3
ispanya Bati Avrupa Amena 115,3
isvec Bati Avrupa Europolitan Vodafone 0,0
isveg Bati Avrupa Hi3G Access 0,0
Isveg Bati Avrupa Tele2 0,0
isveg Bati Avrupa Orange Sverige 0,0
isvicre Bati Avrupa Swisscom Mobile 32,3
isvicre Bati Avrupa Orange Switzerland 35,7
isvicre Bati Avrupa Sunrise 32,3
isvicre Bati Avrupa Team 3G 32,3
Tayvan Asya-Pasifik Taiwan Cellular Corp 338,9
Tayvan Asya-Pasifik Chunghwa Telecom 335,5
Tayvan Asya-Pasifik FarEasTone 335,5
Tayvan Asya-Pasifik Taiwan PCS Network 253,6
Tayvan Asya-Pasifik Asia Pacific Broadband 348,1
Wireless
ingiltere Bati Avrupa Hutchison 3G 7.533,0
ingiltere Bati Avrupa Vodafone 10.245,6
ingiltere Bati Avrupa Cellnet 6.923,1
ingiltere Bati Avrupa one2one 6.878,5
ingiltere Bati Avrupa Orange 7.034,8

Kaynak: Cellular-News.com veritabani
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Sekil 3.4.1.*° Lisans Ucretlerinin GSMH’lere Oraninin Zaman Iginde Degisimi

En Yiiksek Lisans Ucreti / Toplam GDP
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9 Cellular-News.com veritabani, 22/8/02
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Sekil 3.4.2. Lisans Ucretlerinin Niifusa Oraninin Zaman icinde Degisimi (Cellular-News.com veritabani, 22/8/02)

En yiiksek Lisans Ucreti / Yetigkin niifusu
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3.4.1. Lisans Bedelleri ile ilgili ilave Yiikiimlilikler

3G ihalelerinin acildigi UGlkelerin bazilarinda, ihale bedelinden ayr olarak, teklif
veren taraflarin ihale sartlarina bagli olarak bir takim ek 6demeler yapmasi s6z
konusudur.

ihalede ongoriilen kapsama alani yOkimlaligi lisans bedellerini  etkileyen
etkenlerdendir. Tablo 3.4.1.1°de, her llkede yapilan ek 6deme miktarlar ve tipleri ile
birlikte, lisans sahiplerinin tagidigi kapsama alani yokimltlikleri de gésterilmektedir.

Tabloda sergilenen durum lisans bedelleri g6z 6nine alinarak degerlendirildiginde,
lisans bedellerinin nispeten ucuz ya da bedelsiz oldugu Ulkelerde, lisans sahiplerinin
kapsama alani ile ilgili yokimlUlUklerinin daha agir oldugu gbéze carpmaktadir. Mobil
iletisimde en yuksek penetrasyona sahip Ulke olan Finlandiya, lisanslarin bedelsiz ve
hicbir kapsama alani kosuluna baglanmadan verildigi bir istisna olarak go0ze
carpmaktadir.

Tablo 3.4.1.1.°° Ulkelerde Gergeklesen Ek Odeme Miktarlari ve Kapsama Alani
Yukamlultkleri

. Yillik tcret
0 Gelir |Rezervasyon g
Ulke paylagimi Ucreti nSiLI’ySoZ) Kapsama Yukumlaltagu
(USD milyon)

Almanya 0 0 0 12.2003 itibariyle ntfusun % 25’i
12.2005 itibariyle nifusun % 50’si

Avustralya 0 0 0 -

Avusturya 0 0 0 12.20083 itibariyle ndfusun % 25'i
12.2005 itibariyle nifusun % 50’si

Belcika 0 100 0 3 yil icinde nifusun % 30’u,
6 yil icinde nifusun % 85’

Cek 0 0 0 Lisans sahiplerinin Ocak 2005

Cumbhuriyeti itibariyle Prag sehrinin en az % 90’lik
alaninda UMTS sistemini hizmete
sokmalar gerekmektedir.

Danimarka 0 57 0 2004 sonu itibariyle ntfusun % 30°u
2008 sonu itibariyle nifusun % 80’i

Finlandiya 0 0 0 g

Fransa Yillik % 1 0 0 8 yil icinde nifusun % 80’i

gelir
paylasimi

Guney Kore 0 0 0 -

Hollanda 0 0 0 2007 sonu itibariyle nifusun % 60’s!
(halen mizakere halinde)

% www.cellular-news.com
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Hong Kong 0 0 0 F
ingiltere 0 0 0 2007 sonu itibariyle niifusun % 80'i
irlanda 0 Sabit 0 A lisansi — 2005 sonu itibariyle ulusal
nifusun % 53’0 (5 blyuk sehrin
ndfusuna esit) ve 2007 sonu
itibariyle nifusun asgari % 80'inin
kapsama alani icine alinmasi
zorunlulugu
B Lisansi — 2006 sonu itibariyle
ndfusun % 33’0, ve 2008 sonu
itibariyle ntfusun % 53’0n0 kapsama
alani icine alma zorunlulugu
Man Adasi 0 0 0 -
Ispanya 0 0 0 Agustos 2001 itibariyle nifusu
250.000’den blyUk batin sehirler
Israil 0 52.02 0 ?
Isvec 0 0 Yilhk 2003 sonu itibariyle nafusun %
O0deme [99.98’i
Isvicre 0 USD 29 0 2004 sonu itibariyle nifusun % 50’si
milyon
italya 0 0 0 30 ay icinde bdlgesel baskentler,
60 ay icinde tagradaki sehirler
Japonya 0 0 0 -
Lihtenstayn 0 0 0 i
Liiksembur 0 N/A 0 ?
]
Malezya 0 13.165 milyon 0 Lisans sahibinin bagvurusunda
Dolar (arti her belirttigi gibi
kurulu her baz
istasyonu igin
yilhk UGcret)
Monako 0 0 0 -
Norvec 0 0 37.289 5 yilicinde Greater Oslo, Bergen,
Stavanger/Sandnes, Trondheim,
Fredrikstad/Sarpsborg,
Porsgrunn/Skien, Drammen,
Kristiansand, Tromsg, Tansberg/
Asgérdstrand, Sandefjord, ve
Bodg’'nun % 90’1
Polonya 0 0 0 Bagslama tarihi 2005 yilina alindi —
halen sonraki kapsama
zorunluluklarinin modifiye edilip
edilmedigini gérmek icin
Portekiz 0 0 0 Lisans basglangig¢ tarihinden itibaren
1. yil sonunda nifusun % 20’si; 3. yil
sonunda % 40'1; 5. yil sonunda %
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60’
Singapur 0 0 0 2004 sonu itibariyle tum ulus
Slovenya 0 ? 0 ?
Tayvan 0 Lisans fiyatina 0 3 yil icinde 250 baz istasyonu insaati
g6re degisken stiresinde nifusun % 50’si
Yeni 0 0 0 -
Zelanda
Yunanistan 0 0 0 Aralik 2003 itibariyle Yunan

ndfusunun % 25'i,

Subat 2004 itibariyle Attical
bdlgesindeki Olimpiyat kdéylnin ve
temel baglanti yollarinin kapsamaya
alinmasi,

Arallk 2006 itibariyle  Yunan
ndfusunun % 50’si

Su anda, telekomUnikasyon sektdriinde lisanslar icin yapilan yatirimin ve 6édenen
paranin harcanmaya deger olup olmadigi tartisiliyor. 3G teknolojisi ile ilgili buylk
beklentilere ragmen, bazi lisans sahiplerinin 3G hedeflerini goktan rafa kaldirdiklari ve
bazilarinin da bu seg¢enegi dislindigld ve hatta bazilarinin verdikleri lisans Ucretlerini
hice sayarak 3G faaliyetlerini durdurduklari kaydediliyor. Lisanslarin ve altyapinin batik
maliyetlerine ragmen, cep telefonlarini ve gereken hizmetleri sibvanse ederek bir pazar
yaratmayl denemek yerine 3G planlarindan vazgegcmek onlara héala daha karh
gbrinebilir.®’ UMTS lisanslamasinin gergek bir hata haline geldigi seklindeki bazi
gorusler gercekten sert gérinlyor. Ornegin Business Week’de yayinlanan bir makalede
“8G’nin lisanslamasinin bir piyasa zamanlamasi hatasi oldugundan ve lisanslarin
saglikli tahminler ve analizler yapilmadan, sadece standardizasyonu hizlandirmak
amaciyla, acele ile Ulkelere birtakim zorlamalar getiriimek suretiyle verildiginden
bahsediyor.” *

Bu tartismalar ve raporda ileride sergilenecek glncel haberler g6z &nune
alindiginda, 3G lisans sahiplerinin operasyonlarindan elde etmeyi umduklari kazanglar
konusunda ciddi sorunlar yasamaya devam edecekleri distnulebilir. Ancak yine de en
dogru sonuglar, bu Ulkelerde olacaklari yakindan izledikten sonra alinabilecektir.

3.5. Lisans Sireleri

Asagidaki tabloda gérildagu Gzere 3G lisans sireleri genellikle 15 ila 20 yil
arasinda degismektedir. Toplamda 20 yillik lisanslarin sayica fazla oldugunu veya tercih
edildigini ifade etmek mumkandar.

2001 ve 2002 yilinda 6zellikle iletisim sektorinU etkileyen kiresel durgunluk ve
teknolojideki gecikmeler (6zellikle terminal alaninda) lisans alan isletmecilerin sebeke
yatirnmlari yavaslatmis ve hizmete baslama zamaninda ciddi gecikmeler olusmustur.

*' http://www.verimonitor.com/~f15751dc9b8948009d51d2c07¢c6997ea~/all/news/product.asp?pid=210464EC-80FF
%2 http://www.businessweek.com/magazine/content/02_22/b3785010.htm
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Yatinm maliyetlerinin yiksek olmasi da kurulan sebekelerin geri 6deme surelerini

uzatmistir.

Bu sebeple Fransa ve ltalya gibi cesitli Avrupa (lkelerinde lisans sireleri

yatirnmcilar agisindan daha cazip olabilmesi amaci ile uzatilmigtir.

Tablo 3.5.1. 3G Lisans Sireleri >

Alt Bélgeler Ulkeler Lisans Siiresi
Bati Avrupa
Avusturya 20
Belcika 20
Danimarka 20
Finlandiya 20
Fransa 2001 yilinda 15'ten 20'ye uzatildi
Almanya 20
Yunanistan 20
irlanda 20
Man Adasi 15
italya 15 yil ama 20 yila uzatiimasi igin

caligmalar saryor

Lihtengtayn ?

Luiksemburg 15

Monako ?

Hollanda 15

Norvec 12

Portekiz 15

Ispanya 20

Isvec 15

Isvicre 15

ingiltere 20
Dogu Avrupa

Macaristan ?

Litvanya

Polonya ?

Rusya ?

Cek

Cumbhuriyeti 20

Estonya

Slovakya

Slovenya 20
Orta Dogu

Israil ?
Afrika

Guney Afrika
Cum.

% UMTS Forum ‘ IMT-2000 Licensing Conditions & Status ‘ Report;http://www.3g generation.com/licensing.htm; Alcatel UMTS

Licenses Doc.
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Avustralya
Avustralya 15
Yeni Zelanda 15
Asya
Cin
Hong Kong 15
Japonya Resmi olarak slre belirlenmedi
Malezya
Singapur 20
Guney Kore ?
Tayvan 16
Amerika
Honduras ?
Jamaika ?
Kanada 19

3.6. Kaynak Tahsisi

3.6.1. Frekans Tahsisi

ITUda IMT-2000 ile ilgili galismalar 1980’li yillarin sonlarina dogru FPLMTS
(Future Public Land Mobile Telecommunication Systems) adiyla baslatiimis olup
spektrum ihtiyaclarini belirlemeye yonelik yapilan galismalar sonucunda da 1992 Dinya
Radyo Konferansi’nda (WARC-92) 3. Nesil sistemlerin karasal ve uydu birimleri igin 230
MHZ’lik 1885-2025 ve 2110-2200 MHz frekans bantlarinin kullaniimasi kararlastirilmigtir
(Sekil 3.6.1.1). Kararda ayrica “Bu tOr kullanim, bu bantlarin tahsis edilmis diger
hizmetler icin kullaniimasi anlamini tagsimayacaktir” ifadesi yer almistir.
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Sekil 3.6.1.1. Karasal IMT-2000 Frekans Spektrumu®’
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O tarihten ginimize, ylksek hizli ve mobil hizmetlerin artigina bagli olarak ortaya
cikan ek bant gereksinimi WRC-2000'de istanbul’da ele alinmis ve ilave olarak 806-960
MHz, 1710-1885 MHz ve 2500-2690 MHz bantlari da 3. Nesil mobil haberlesme
uygulamalarina tahsis edilmistir. Birincil bazda mobil servisi icin tahsis edilmis 806-960
MHz bantlarin tanimlamasi yapildi, Yiksek Rakiml Platform istasyonlarinin (HAPS)
sinirll kosullarda karasal IMT-2000 igcin WARC-92 frekans bantlarini kullanabilecedi
kabul edildi, 1525-1544, 1545-1559, 1610-1626.5, 1626.5-1645.5, 1646.5-1660.5 ve
2483.5-2500 MHz frekans bantlarinin IMT-2000 uydu bileseni olarak kullanilabilecedi
gibi, ayni zamanda pazar kosullarina bagl olarak 2500-2520 MHz ve 2670-2690 MHz
bantlarini da kullanabilecegi kararlastirnildi, “1710-1885 MHz ve 2500-2690 MHz
bantlari veya bant seg¢eneklerinin IMT-2000 kullanmak isteyen kuruluslarin kullanimina
aclik olduguna karar verildi.

WRC-2000’'de alinan kararlar arasinda mevcut 2G teknolojileri i¢in halihazirda
tahsis edilmis spektrum bloklarinin ayni zamanda 3G igin de kullanilabilecegi, ve 3G
teknolojilerinin 2GHz st limitinde konuslandirilabilecegi karari yer almaktaydi. Bu, 3G
icin daha fazla spektrum tahsisatini segen Ulkeler agisindan 3G igin kullanilabilecek
spektrum kapasitesini artiriyordu. ilgingtir ki, 3G frekanslarinin tahsisi icin acik artirma
yontemi kullanmayi secen Ulkeler, agik artirmaya tabi tutulan spektrum kapasitesi
tahsisatini artirma konusuna ilgi géstermemislerdir.

I
57 http://www.3g-generation.com/3g_spektrum.htm
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3.6.1.1. UMTS Spektrumu

WRC-92'de IMT-2000 frekans spektrumunun tanimlanmasini takiben Avrupa’da
UMTS icin gekirdek frekans bantlari CEPT tarafindan ERC/DEC/(97)07%® nolu kararla
tanimlanmigtir. Bu karar, karasal UMTS uygulamalari igin 155 MHZz’lik 1900-1980, 2010-
2025 ve 2110 2170 MHz bantlari ile UMTS uydu hizmetleri icin ilave bir 60 MHZz'lik
1980-2010 ve 2170-2200 MHz bantlarini tanimlanmigtir. Bu Kararla ayni zamanda
anilan bantlar icinde UMTS uygulamalar i¢in en az 2x40 MHZlik bir alanin 1 Ocak
2002'den 6nce hazir hale getirilmesi ve tim 155 MHZlik bandin karasal UMTS
uygulamalari i¢in pazar talebine de uygun olarak 2005’e kadar hazir hale getiriimesi
benimsenmistir.

UMTS frekanslarinin kullanimi asagida ézetlenmistir :

. 1920-1980 ve 2110-2170 MHz, FDD, W-CDMA ikili yer-uydu ve uydu yer iletigimi,
kanal arahd 5 MHz ve raster 200 kHz. Bir isletmecinin yiksek hizli ve yUksek
kapasiteli bir sebeke kurmasi igin 3-4 kanal (2x15 MHz veya 2x20 MHz)
kullanmasi tavsiye edilmektedir.

. 1900-1920 ve 2010-2025 MHz TDD, TD/CDMA Ikili olmayan, kanal araliklari 5
MHz ve raster is 200 kHz. Tx ve Rx frekans olarak birbirinden farkl degildir.

. 1980-2010 ve 2170-2200 MHz Uydu yer-uydu ve uydu-yer iletisimi.

Taslyici frekanslan bir UMTS Mutlak Radyo Frekans Sayisi (UARFN) ile
tanimlanmaktadir. UARFN igin genel frekans formall asagida verildigi gibidir :

UARFN = 5 * (MHz cinsinden frekans)

Avrupa Parlamentosunun ve 14 Aralik 1998 tarihli Konseyin, Toplulukta Ugiincii
Nesil Mobil ve Telsiz iletisim Sisteminin Esgidim igerisinde Yapilandiriimasi
hakkindaki 128/1999/EC No.lu Karar’'nda da Uye devletlerin yetkilendirme sistemlerini
olustururken ve uygularken UMTS’nin; CEPT tarafindan uyumlastirilan frekans bandi
icinde ve ETSI'nin onayladigi veya gelistirdigi standartlara uygun olarak diizenlenmesini
saglayacaklari hilkmuine yer verilmistir.>®

WARC’'92'de ITU tarafindan tanimlanan Karasal IMT-2000 spektrumu iginde yer
alan 15 MHZzlik 1885-1900 MHz bandi, ERC/DEC/(97)07 Karari kapsamina
alinmamistir, ¢cinkd bu bant halen Avrupa’da DECT sistemi tarafindan kullaniimaktadir.
Kasim 1999 tarihli ERC/DEC/(99)25%° Karar ile de karasal UMTS spektrumunun
uyumlastirilmis  bir sekilde kullanimi dizenlenmistir. Karar ekinde yer alan
uyumlastirilmis spektrum planiyla kanal genislikleri, tasiyici dalga frekanslari, tasiyici
araliklan ile UMTS karasal erisim modlari olan FDD ve TDD frekans bantlarn gibi
konulara agiklik getirilmis olup UMTS uydu hizmetleriyle ilgili herhangi bir dizenleme
yaptimamistir.

ERC/DEC/(97)07 nolu karardan sonra Avrupa capinda Ureticileri, isletmecileri ve
dizenleyici kurumlarn kapsayan 3G calismalari hizlanmistir. 3.Nesil mobil kavraminin
hizla ilerlemesiyle pazar taleplerine cevap verebilecek yeni bir karar alinmasi gerektigi

% http://www.ero.dk/doc98/official/pdf/ DEC9707E.PDF
% http://europa.eu.int/information_society/topics/telecoms/radiospec/mobile/legislation/index_en.htm
& http://www.ero.dk/doc98/official/pdf/ DEC9925E.PDF
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konusunda birlesilmistir. Bu kapsamda yayinlanan ERC/DEC/(00)01°" nolu kararla
onceki kararlarla tanimlanan 155 MHZlik bandin tamaminin IMT-2000 ailesi
kapsamindaki karasal UMTS ve diger karasal sistemlerce kullaniimasi
kararlastiriimistir.

Avrupa’da 3G telsiz hava araylzUi standardi olarak secilen UMTS; UTRA FDD ve
UTRA TDD olmak Uzere iki ayrt mod icermektedir.

WCDMA hava araytzini kullanan UTRA FDD modu kamu makro ve mikro
hicresel ortamlarda (kentsel ve kirsal alanlarda) genis alan erisimi saglamasi igin
tanimlanmigtir. FDD islemleri biri ¢ikis biri de inig islemlerinde kullaniimak UGzere egli
(paired) spektrum segmentlerine ihtiya¢c duyar (Sekil 3.6.1.1.1). Bu mod, eszamanli
gerceklesmesi gereken simetrik uygulamalar (ses, video konferans) icin uygun olup tam
hareketlilige ve 384 kbps’a kadar veri hizina erisiimesine imkan tanimaktadir.

TD-CDMA hava araytzini kullanan UTRA TDD modu TDD modda c¢alisir, yani
tekli bant (unpaired band) kullanir. Kentsel ve bina i¢i ortamlarda trafik yiksek oranda
asimetrik olma egilimindedir ve ylksek bant genisligi gerektirir. Dolayisiyla tekli bant,
internet gibi asimetrik hizmetlerin sunulmasi igin uygun goértlmektedir. Kamu mikro
(kentsel) ve piko (bina ici) alanlarda (6zellikle yiksek yodunluk iceren sehir merkezleri,
is merkezleri, havaalanlari ve fuarlar gibi bdlgelerde) ve disik hareketlilik gerektiren
uygulamalarda kullaniimakta ve 2 Mbps’ye kadar veri hizi saglamaktadir.

Sekil 3.6.1.1.1. UTRA FDD, UTRA TDD Spektrumu

TOD Spektrumu (Teklil

Y Y

20 &0 16 a0

—
1900 4920 1980 2010 2025 Z110 2170 MHz

FDD Spektrumu (Ezl)

®' http://www.ero.dk/doc98/official/pdf/DEC0001E.PDF
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Optimal bir UMTS telsiz sebekesi kurulmasi igin planlamada hiyerarsik hilcre
yapisinin kullaniimasi tavsiye edilmektedir (Makro, mikro ve piko hucre). Yuksek trafigin
oldugu bdlgeler bu ¢ katmanin da kullaniimasini gerektirmektedir. FDD Makro hicresi,
genis kapsama alani imkani ile yiksek hizda hareket eden kullanicilara yoneliktir. Mikro
hicreler bina digi kapsama ile makro hicrelerin karsilayamadigi kapasiteyi saglarken
Piko hiicreler ise bina i¢i kapsama alaninda yuksek hizli veri orani saglarlar.

UMTS teknolojisi sinir bantlar da dahil olmak Gzere 5 MHZ'lik kanal genigligini
desteklemektedir. Bu kapsamda sebeke isletmecilerine FDD iglemleri i¢in esli banttan,
TDD iglemleri icin de tekli banttan frekans tahsisi gerekmektedir. Avrupa’da UMTS igin
tahsis edilen 120 MHz esli (1920-1980 MHz ve 2110 2170 MHz) ve 35 MHz tekli (1900-
1920 MHz, 2010-2025 MHz) spektrum dikkate alindiginda telsiz sebekesinde 12 adet
FDD, 7 adet de TDD tasiyicisinin kullanilabilecedi gorulecektir.

Bir isletmecinin UMTS hizmetleri verebilmesi kapsaminda éncelikle FDD islemleri
icin esli spektruma ihtiyaci vardir.

. 2x5 MHz ile tek katmanl bir hicre yapisi mimkandar, hiyerargik hicre yapisi
uygulanamamakta ve yUksek trafik yiki taginamamaktadir.
Azami igletmeci sayisi : 12

] 2x10 MHz ile 2 katmanli (makro ile mikro veya piko) hicre yapisi
uygulanabilmektedir.
Azami igletmeci sayisi : 6

. 2x15 MHz ile tam bir hiyerarsik hiicre yapisi uygulanabilmektedir.
Azami igletmeci sayisi : 4

" 2x20 MHz ile hiyerarsik hiicre yapisinin yaninda ilave kapasite ve ylksek esneklik
saglanabilmektedir.
Azami igletmeci sayisi : 3

Tahsis edilecek frekans miktarinin artmasiyla ilave kapasite ve yuksek trafigi
kaldirabilecek esneklikte bir sebeke kurma olanadr artarken pazarda faaliyet
gbsterebilecek isletmeci sayisinin distigui gérilmektedir.

Esli frekans tahsisi yaninda igletmeciler bina i¢ci kapsama alani ve disuk
hareketlilik gerektiren asimetrik hizmetleri sunabilmek icin TDD bandindan da frekans
tahsisine ihtiya¢ duyabileceklerdir. 5 MHZ'lik bir TDD tasiyicisiyla tatmin edici/yeterli
miktarda kapasite sunulabilirken 10 MHz ile ilave kapasite ve daha fazla esneklik
saglanabilmektedir.

UMTS Forum Rapor#5’te 2005 yilina kadarki surecte her bir karasal UMTS
isletmecisinin UMTS hizmetlerini sunma kapsaminda ihtiya¢ duyacagi minimum bant
genisligi konusu Gzerinde durulmus ve asagidaki saptamalarda bulunulmustur.

. Spektrum tahsisi Ulkelerdeki spektrum plani, igletmeci sayisi, pazar yapisi, trafik
bUyUklugu ve cesidine gore degisiklik gbsterebilecektir.

. Spektrum tahsisi sirasinda sebekenin kurulum maliyeti ile piyasada daha fazla
isletmeci bulunmasinin faydalari arasinda bir tercih yapilacaktir.

] Bunlarla birlikte, UMTS'in ilk asamasinda her isletmeciye minimum 2x15 MHz esli,
5 MHz de tekli olmak Uzere frekans tahsisi yapilmasi tavsiye edilmigtir.
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. Ayrica 2005’e kadarki sUregte teknik gelismelerin egli kanallardaki asimetrik
trafigin sebep oldugu atil kapasitenin degerlendiriimesine imkan taniyacagi
tahminine yer verilmistir. Bununla birlikte UMTS'in ilerde daha fazla spektruma
ihtiyac duyacagi da vurgulanmistir.

AB Uyeleri ve diger Ulkelerde isletmecilere 3G lisanslari kapsaminda yapilan
frekans tahsisi ile bilgiler Tablo 3.6.1.2.1 ve Tablo 3.6.1.3.1'de yer almaktadir.
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3.6.1.2.

Tablo 3.6.1.2.1. AB Ulkeleri UMTS Frekans Tahsisi®

AB Ulkeleri Frekans tahsisi

Frekans bantlar
. Esli bantlar: 1920-1980 MHz (Cikis), 2110-2170 MHz
Ulke HEEnE (ini)
sayist Tekli bantlar 1900-1920, 2020-2025 MHz (Cikis-inis
Esli (MHz) Tekli (MHz)
2x10 10
2x10 10
12 paket 2x5 MHz 2x10 0
HELE 6 |5 paket 1x5 MHz. 2x10 0
2x10 0
2x10 5
. 2x15 5
Belcika 3 ilz r;ﬁ 8 Wl G 2x15 5
2x15 5
2x15 5
. 2 x 15 + 5 MHZ esit 2x15 5
Danimarka & olarak 2x15 5
2x15 5
2x15 5
. . 2 x 15 + 5 MHz esit 2x15 5
Sl “ olarak 2x15 5
2x15 5
2002: 2x40 esli; 2x15 5
Fransa 3 1.1.2004: 2x60 + 20 esit 2x15 5
olarak. 2x15 5
2x10 5
5 lisans 10MHz gi}g g
Almanya 6 es!i+5MHz tekli; . 5%10 0
1 lisans 10MHz esli %10 5
2x10 5
1 lisans 2x20+5 MHz 2x20 5
Yunanistan 3 1 lisans 2x15+5 MHz 2x15 5
1 lisans 2x10+5 MHz 2x10 5
2x15 5
irlanda 3 2x15 + 5 MHz 2x15 5
2x15 5
2x10 5
. 2x10 5
; 2 lisans: 2x15 + 5 MHz,
lelie 5 |3lisans 2x10 + 5 MHz 2x10 2
2x15 5
2x15 5
2x15 5
Luksemburg 3 2x15 + 5 MHz 2x15 5
2x15 5

€2 Seventh Report on the Implementation of the Telecommunications Regulatory Package Annex1, COM(2001)706,, COMMISSION
OF THE EUROPEAN COMMUNITIES, 2001, Sf.59-60
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2x15 5
. 2x14.6 5.6
2 lisans: 2x15 + 5MHz
Hollanda > 3 lisans: 2x10 + 5MHz 20 2
2x10 5
2x10 5
2x15 5
. . 2x15 5
Portekiz 4 2 x15 + 5 esit olarak. %15 5
2x15 5
_ 2 x 15 + 5 esit olarak; gi]g g
Ispanya 4 asamali serbest
birakma 2x15 5
2x15 5
2x 15 + 5 egit; 2x15 5
_ yeni baslayanlar (en 2x15 5
Isveg 4 fazla 2) GSM 2x15 5
Frekanslarini. (900 &
1800) alacak 21 °
2x10 5
A:2x15+5 2x10 5
ingiltere 5 B: 2x15 egli 2x10 5
C,D,E2x10+ 5 2x15 0
2x15 5

3.6.1.3. Diger Ulkeler

Tablo 3.6.1.3.1. Diger Ulkeler Frekans Tahsisi®®

I Frekans bantlari
Esli bantlar: 1920-1980 MHz (Cikis), 2110-2170 MHz
Ulke HEEIE (inis) _
sayisl Tekli bantlar 1900-1920, 2020-2025 MHz (Cikis-Inis)
Esli (MHz) Tekli (MHz)
3 lisans 2x10 MHz + 5 2x10 5
MHz 2x10 5
1 lisans 2x10 2x10 5
AL g 1 lisans 2x5 MHz + 5 2x10 0
MHz 2x5 5
1 lisans 2x15 2x15 0
Cek 2x20 10
Cum
iy 2 2x20+ 10 MHz %20 10
eti
2x15 5
2x15 5
Hong Kong 4 2x15 +5 MHZ 5x15 5
2x15 5
israil 3 2x 15+ 5 MHz 2x15 5

http://www.umtsworld.com/industry/licenses.htm,
http://auction.aca.gov.au/auction_results/2ghz_results_page/results_2ghz/summary_page_2ghz_table.htm
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2x15
2x15
2x20
2x20
CDMA 2000
2x20
2x15
2x15
2x10
3 lisans 2x10 2x10
Yeni Zelanda 5 MHz+5MHz 2x10
2 lisans 2x15 MHz 2x15
2x15
2x15
Norveg 3 2x15 MHz+5MHZz 2x15
2x15
2x15
Polonya 3 2x15 MHz+5MHz 2x15
2x15
2x15
Singapur 3 2x15 MHz+5MHz 2x15
2x15
2x20
Slovakya 3 2x20 MHz+5MHz 2x20
2x20
Slovenya 1 2x15 MHz+5 MHz 2x15
2x20
2x20
CDMA2000
2x20
2x15
2x15
2x15
2x15
2x10

[20(9)]

Japonya 3 2x20 MHz

Lihtenstayn 2 2x15 MHz+5MHz

oo

Voot OO !

Glney Kore 3 2x20 MHz

isvicre 4 2x15+5MHz

1 lisans: 2x10 + 5 MHz, 515
3 lisans: 2x15 + 5 MHz

Tayvan 5 1 lisans: 2x20 MHz (800 il
MHz bandinda, 2x15

CDMA2000) CDl;/lXPé%OOO

Man Adasi 1 2x10 MHz+5 Mhz 2x10 5

aocgjorjorjorjor|o

3.6.1.4. Spektrumun Daha Esnek Kullanimi Siireci

GUndmuzde, spektrum kullanim haklari ile ilgili dizenlemelerin daha esnek
cerceve iginde olmasinin yararlari ve radyo sektérine daha fazla yatinm yapilmasina
yol acacagi giderek daha fazla algilanmaya baglanmistir. Bu konu, son zamanlarda 3G
pazarinda olasi bir konsolidasyon Uzerine yapilan tartismalar ¢ergevesinde gindeme
getirilmigtir. Simdiye kadar, spektrum kullanim hakki servis lisanslan ile birlikte s6z
konusu olabiliyor ve bunun transfer edilebilirligi lisans sayisinin sinirlandiriimis oldugu
simdiki AB mevzuati altinda sinirlandiriimasina tabi tutulmaktaydi. Ornegin,
telekominikasyon sekt6rinde, bir telsiz spektrumu kullanim hakkinin transfer
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edilebilmesinin tek yolu dolayli birlesmeler veya sirket satin alinmasi (rekabet
kurallarina tabi sekilde) veya lisansin resmi kurumlara iade edilmesi ve daha sonra
ydrarllkteki resmi veya agik segim prosedirleri gergevesinde yeni bir lisans haline
getirilmesi ile mimkin olabiliyordu. Temmuz 2003’te yeni mevzuat paketi Uye
Devletlerin belirli prosedir kosullari cercevesinde spektrum ticaretini yapabilmelerine
izin verecektir.

Spektrum Karari ile saglanan mekanizmanin kullaniimasi ile Komisyon, telsiz
spektrumu ve bununla baglantili diger hususlarda ikinci el piyasa Uzerinde sanayi ve
ulusal yasa dizenleyicileri ile diyalog olusturmay! distnmektedir. Bunun iginde
harmonik spektrum ticareti kosullar tartismasi ve Topluluk kapsama veya ilgi alani
servisleri igin bir proses belirlenmesi ile baglantili herhangi bir distorsiyonu engelleyecek
sekilde farkli Uye Devletler igcinde zamanlama getirilmesi Uzerine tartismalar yer
alacaktir

3.6.2. Numara Tahsisi

UMTS kapsaminda kullaniimakta olan numaralandirma, isimlendirme, ve adres
kaynaklari ile diger ilgili tanimlayicilar ve tahsis amaglari asagida verilmektedir.

3.6.2.1. UMTS’de Numaralandirma

Mobil telefon sebekelerinde (GSM/DCS1800/UMTS) abonelere numara tahsisi
Uluslararasi Telekominikasyon Birligi Standardizasyon Sektért (ITU-T)’nin yayimladigi
ITU-T E.164’e uygun olarak yapilmaktadir. “Uluslararasi Kamu Telekomunikasyon
Numaralandirma Plani” olarak bilinen ITU-T E.164 tavsiyesi; Ulkelerin  ulusal
numaralandirma planlarini olusturmalarinda referans niteligi tasimakta ve uluslararasi
kapsamda haberlesmenin saglanabilmesi agisindan uyulmasi gereken kurallari
tanimlamaktadir  Ancak, sistemin isleyisi acisindan uygulanmasi gereken
numaralandirma plant sadece ITU-T E.164’ten ibaret degildir. Mobil telefon
sebekelerinde iki farkli numaralandirma plani kullaniimaktadir :

=  |TU-T E.164%e gore tahsis edilen ve aboneyi tanimlayan Mobil Abone Numarasi®,

. ITU-T E.212'ye gobre tahsis edilen ve kullanilan terminal cihazini tanimlayan
Uluslararasi Mobil istasyon/Abone Kimligi (International Mobile Station/Subscriber
Identity-IMSI1)®°

Diger taraftan, mobil telefon abonesinin uluslararasi dolagsimina olanak saglayan
numaralandirma plani da mevcut olup s6z konusu plana iligkin kurallar ve igleyise iliskin
temel prensipler ITU-T E.213 tavsiyesinde tanimlanmaktadir.

& Bu numara ayni zamanda Mobil Abone ISDN (MSISDN) numaras! olarak ta bilinmektedir.
 ETSI EN 300 927 V5.4.0'da IMSI Uluslararasi Mobil Abone Kimligi olarak tanimlanmaktadir.
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Sekil 3.6.2.1.1. ITU-T E164 Numara Yapisi

Ulke Kodu (Country[] Alan Kodu (National Destination Abone Numarasi (Subscriber
Code-CC) Code-NDC) Number- SN)

Ulusal Anlamli Numara (National Significant Number-NSN)
Azami (15-n) rakam

n= Ulke kodundaki rakam sayisi (1,2 veya 3 rakam)

Sekil 3.6.2.1.2. ITU-T E.212 : IMSI Yapisi

Mobil Ulke Kodu || Mobil Sebeke Kodu Mobil Abone Tanimlama Numarasi (Mobile
(Mobile Country (Mobile Network Subscriber Identification Number-MSIN
Code-MCCQC) Code-MNC)
3 rakam B 2-3 rakam i Maksimum 10 rakam ‘

Ulusal Mobil Abone Kimligi
Uluslararasi Mobil Abone Kimligi (IMSI)

A

Sekil 3.6.2.1.2'de gdsterilen IMSI yapisinda MCC; ITU-T tarafindan llkelere tahsis
edilmekte olup mobil abonenin ikametini tanimlamaktadir. MNC ilgili Glke idaresi
tarafindan tahsis edilirken, MSIN ise mobil abonenin hizmet aldigi isletmeci tarafindan
tahsis edilmektedir. UMTS kapsaminda, MNC tahsisi, frekans lisansi bulunan her UMTS
sebeke isletmecisi ile Abone Kitiginde (HLR-Home Location Register) isleten ancak
frekans tahsisi olmayan isletmecilere (Sanal mobil Sebeke isletmecileri-Mobile Virtual
Network operator/MVNO gibi) tahsis edilmektedir. Her bir aboneye tahsis edilen IMSI,
SIM (Subscriber Identity Module-Abone Kimlik Modilu) kartinda kayitlidir.

ITU-E.213’e gére tahsis edilen Mobil istasyon Dolagim Numarasi (Mobile Station
Roaming Number-MSRN), mobil abonenin ait oldugu sebeke alani sinirlari diginda
dolagsmasi durumunda, s6zkonusu aboneye gelen c¢agrilarin yénlendiriimesi amaciyla
kullaniimaktadir. MSRN yapisi, mobil abonenin dolasimda bulundugu Ulkedeki
numaralandirma planina baglidir. Sekil 3.6.2.1.3°"de MSRN yapisi veriimektedir.®®
Buradaki Ulke kodu, dolasimda bulunulan Ulkenin kodu, gegici mobil numara ise
dolasimda bulunulan Glke mobil isletmecisi tarafindan dolasimda bulunan aboneye
tahsis edilen gegici numaradir.

Sekil 3.6.2.1.3. MSRN Yapisi

| Ulke Kodu (CC) | Gecici Mobil Numara

3.6.2.2. UMTS’de isimlendirme ve Adreslendirme

Adres; veri haberlesmesinde iletim segmentinde® aray(iz, techizat veya uygulama
gibi birimleri ve fiziksel konumlarini tanimlayan karakter dizinidir.

% ITU-T Rec.E.213, 5.2
% letim segmenti (transport segment) iki veya daha fazla terminal noktas! arasinda transmisyon ve anahtarlama islevlerini kapsayan
sebeke bolimudur.
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isim; veri haberlesmesinde hizmet segmentinde®® arayiiz, techizat ya da
uygulamay! tanimlayan karakter dizini olup, kullanicinin kolayca algilayabilecegi
yapidadir.®®

UMTS’de kullanilan internet protokol (IP) adresleri, UMTS'de 3 farkh sekilde
kullaniimaktadir:

1.  GPRS/UMTS sebeke altyapilarinda u¢ noktalart tanimlamak amaciyla
GPRS/UMTS isletmecileri tarafindan tahsis edilen ve ydnetilen adresler

2. Mobil sebekedeki mobil terminallerin ISS’lere baglantisini temin etmek Uzere
ISS’ler tarafindan tahsis edilen ve ydnetilen adresler

3.  Coklu ortam uygulamalar i¢cin mobil terminallere ISS’ler tarafindan tahsis edilen
adresler

Halihazirda IPv4 (32 bit) ve IPv6 (128 bit) olmak Uzere iki tir IP adres yapisi
mevcuttur. IPv4 adreslerinde gorilen kithik nedeniyle daha ¢ok adresleme kapasitesi
dolayisiyla IPv6 adres yapisi geligtirilmistir. Giinimuzde, GPRS IPv4’0 kullanmaktadir.
Bunun en temel sebebi mevcut IP altyapilarinin IPv4 temeline dayanmasidir. Ancak
gelecek yillarda ézellikle UMTS’de IPv6’'nin kullanilacagdi degerlendiriimektedir.
UMTS’de IP ¢oklu ortam uygulamalarinin IPv6 temeline dayanacagi degerlendiriimekle
birlikte, IPv6 adres yapisina gegiste isletmecilere yol g6sterecek ortak kurallar henlz
olusturulamamistir. UMTS’de internet alan adi da kullaniimakta olup (kullanici@alanadi
seklinde), kullanim amaci internet ile aynidir.

3.6.2.3. UMTS’de Kullanilan Diger Tanimlayicilar

Uluslararasi Mobil Techizat Kimlik Numarasi (International Mobile Equipment
Identifier-IMEI) : IMEI mobil terminali tanimlamaktadir. Temel olarak ¢alinan terminalin
bulunmasi icin kullaniimaktadir. Tip onay! ile iligkili kullanimi da s6z konusudur.
Yapilanmasi asagidaki gibidir.

TAC (2 rakam)+ -FAC (2 rakam)+Seri Numarasi(6 rakam)+Kontrol rakami

TAC : Tip Onay Kodu (Type Approval Code)
FAC : Son Tasarim kodu (Final Assembly Code)

_ Issuer lIdentification Number-IIN : ITU E.118 “Uluslararasi Telekominikasyon
Ucret Kart” tavsiyesinde belirlenen kurallar ¢ercevesinde tahsis edilmektedir. 1IN 3
bdlim ve azami 7 rakamdan olugmaktadir. Yapilanmasi asagidaki gibidir.

MIl + CC + Issuer Identifier # (Ana endlstri tanimlayicisi)

MIl : Major Industry Identifier (Telekominikasyon endUstrisi MII=89 olarak belirlenmistir)
CC : Country Code (Ulke Kodu)

Her bir isletmeciye mobil icin bir adet, sabit icin bir adet kod tahsisi
yapilabilmektedir.

% Hizmet segmenti iki veya daha fazla terminal noktas! arasinda hizmeti saglayan (kullanicinin sistemle irtibatini saglayan) sebeke
bélimudir. Hizmet segmentine drnek olarak, hizmet talebi, saglanmasi ve faturalandirma verilebilir.

 ETO, Updated Revised Final Report on a Long Term Strategic Plan for the Numbering and Addressing of Telecommunication
Services in Europe, s.36
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isaretlesme Nokta Kodlari : isaretlesme Nokta Kodlari (Signalling Point Codes-
SPC), Numara 7 isaretlesme sisteminin (Signalling System 7-SS7)”° uygulandigi kamu
telefon sebekelerinde kullaniimaktadir. SS7 isaretlesme sistemi, santrallar ve diger
sebeke diigiim noktalari”' arasinda bilgi alisverisi amaciyla kullanilan protokol olup; séz
konusu diiglimler isaretlesme noktasi olarak adlandiriimaktadir.”? isaretlesme nokta
kodlari ise isaretlesme noktasinin adresidir.

Kiresel anlamda isaretlesme sebekesinde “uluslararasi” ve “ulusal” olmak Uzere
birbirlerinden bagimsiz iki fonksiyonel katman bulunmaktadir. S6z konusu yapl,
isaretlesme  sebekesinin  ydnetiminde  sorumluluk  sinirlarinin - agik  olarak
belirlenebilmesini  saglamaktadir.”®> Bu paralelde iki tiir isaretlesme Nokta Kodu
bulunmaktadir : Uluslararasi isaretlesme Noktasi Kodu (International Signalling Point
Codes- ISPC) ve Ulusal Isaretlesme Noktasi Kodu (National Signalling Point Codes-
NSPC). ISPC uluslararasi sebekelerde kullaniimakta olup uluslararasi santrallari
tanimlamaktadir. NSPC ise ulusal sebekelerde kullaniimaktadir.

3.6.2.4. Dunya Tecriibeleri
3.6.2.4.1. Aimanya”
Numaralandirma

Almanya’da numara tahsisleri Alman Telekomlnikasyon Kanununa goére
yapillmaktadir. Kaynaklar vyetki belgesinde degil, ayri bir dizenleme ile tahsis
edilmektedir. Buna gbre, numaralandirma ile ilgili olarak asagidaki noktalara dikkat
edilmesi gerektigi ve bu noktalarin yetkilendirme asamasindan ayr olarak ve sonradan
¢ozllebilecegdi belirtiimektedir.

UMTS/IMT-2000 isletmecileri blylik numara kaynaklarina ihtiya¢ duyacaklardir :

=  Ulusal ve uluslararasi E.164 numaralari.

= _MNC
= _IMEI
= _NSPC
= ISPC
= _IIN

Almanya’da E.164 numaralarina iliskin mevcut durum asagida agiklanmistir :

UMTS/IMT-2000 hizmetleri i¢cin numaralandirma konusunu ulusal ve uluslararasi
kaynaklar acgisindan degerlendirmek gerekmektedir. Ulusal kaynak agisindan
bakildiginda; Almanya’da mobil hizmetler igin geleneksel olarak 016 ve 017 araliklari

" Signalling System 7 (Numara 7 isaretlesme Sistemi): Sayisal sebekelerde kullaniimakta olan denetleme, uyarma ve adresleme
fonksiyonlari bulunan isaretlesme sistemi

"' Dugtm noktas! Ingilizce “node” kelimesinin karsiligi olarak kullaniimistir.

2 TU-T Rec.Q.705, s.1

™ |TU-T Rec.Q.705, s.1

™ Ruling of 18 February 2000 by the President's Chamber on the Determinations and Rules for the Award of Licences for the
Universal Mobile Telecommunications System (UMTS)/International Mobile Telecommunications-2000 (IMT-2000); Third
Generation Mobile Communications
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kullaniimaktadir. Sabit sebekeler ise 02 ila 09 araligindaki numaralari kullanmaktadir.
Halen, 016 araliginda on haneli numaralar icin en az 40 milyon bos kapasite
bulunmaktadir. 40 milyon numaranin yeterli olmadigr disinuldigu takdirde, 0700
araligindan on bir haneli numaralardan tahsis yapilabilir. Bunlardan en az 400 milyon da
016 araliginda bos durumdadir.

UMTS/IMT-2000 i¢in 0500 araligindan da numara tahsisi yapilabilir. On haneli
numaralar tahsis edilirse, 10 milyon numara kullanilabilir. Bu yeteli olmazsa 0501 ve
0509 araliklan eklenebilir ve 30 milyon numara kullanilabilir. Diger 050x araliklari sabit
sebekelerce kulanildigindan UMTS/IMT 2000 icin kullaniimasi mimkidn degildir. 30
milyon numaranin yeterli olmayacagi da distnulirse on bir haneli numaralar da tahsis
edilebilir. 0500 araliginda bunlardan 100 milyon adet bos bulunmaktadir. 0501 ve 0509
araliklar da eklendiginde toplam 300 milyon numara kullaniimaya hazir olmaktadir.

Boylelikle UMTS/IMT-2000 Sebekelerinde, 017x alan kodu ile hizmet vermekte
olan GSM Sebekelerinden daha dislk bir kullanici sayisi beklendigi gibi bir gériintt de
ortaya ¢cikmamis olur. Ayrica UMTS/IMT-2000’in degisik dogasi da ayri bir numara
arahgi kullanilarak vurgulanmis olur.

Uluslararasi kaynak agisindan :

ITU +878 kodunu evrensel kigisel telekominikasyon kodu olarak dizenlemistir. Bu
numaralarin bir bélimi de UMTS/IMT-2000 icin kullanilabilir. Su ana kadar bu konuda
herhangi bir uluslararasi karar bulunmamaktadir. Bu da ITU-T Tavsiye Kararlarinda
degisiklikler ve tahsis kurallarinin belirlenmesi igin en az 2 yillik bir sdre
gerektirmektedir.

Hangi ulusal E.164 numaralarinin nasil tahsis edilecegi konusunda ilgililerle tekrar
gb6rus ahgverisinde bulunulacaktir.  Ayni sekilde, RegTP’nin uluslararasi Evrensel
Kisisel Telekomlnikasyon kodunun (+878) UMTS/IMT-2000 icin  kullanilmasi
konusunda ITU nezdinde girisimde bulunup bulunmamasi konusu da
degerlendiriimektedir. Numaralandirma konusu halen UMTS Forum ve CEPT ECTRA
Proje Takimi PT3 tarafindan ele alinmaktadir.

Alman TelekomUnikasyon Kanununa gére numara tahsisi blok ve bireysel olmak
Uzere iki sekilde yapilabilmektedir :

Blok tahsis : Bagvuru sahibine 100.000 veya 1000.000 adet on haneli numara
musterilerine ikincil tahsisi i¢in tahsis edilmektedir.

Bireysel numara tahsisi : 0700 kisisel numaralarda oldugu gibi, RegTP’ye basvuru
yapanlara Ucreti karsiliginda sectigi numara tahsis edilmektedir.

Numara dcretleri “Telekomiinikasyon Numara Ucretleri Yénetmeligi’ne uygun
olarak alinmaktadir. Yetki belgesinde numaralar tahsis edilmediginden dolayr numara
Ucretleri de ayri bir bildirimle belirlenecektir.

Numara Tasinabilirligi ve isletmeci Secimi

isletmeci tarafindan garanti edilmek zorundadir. Bunlarin saglanmasi konusundaki
zorunluluklar ancak numara tasinabilirligi ve isletmeci seciminin olmamasi durumunda
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rekabetin sekteye ugramamasi veya tiketici yararini énemli 6lgide etkilememesi
halinde askiya alinabilir. Ayrica bu yudkamltlikler teknik imkanlarin el vermemesi
halinde de askiya alinabilir. S6z konusu askiya alma sebepleri mevcut
bulunmadigindan UMTS/IMT-2000 sebekeleri arasinda numara tasinabilirligi zorunlu
tutulmustur.

UMTS Forum 6zel Numaralandirma ve Adresleme Grubu kurmustur. Daha énce
idari kararla teknik gerekceler nedeniyle ertelenen GSM’de numara tagsinabilirliginin
uygulamaya konmasi c¢alismalari da sUrmektedir. Bu ¢alismalarin tekrar baslatiimasi,
GSM ve UMTS/IMT-2000 sebekeleri arasinda numara tasinabilirliginin uygulanmasi
kararini da etkileyecektir.

Son olarak, ihtiyag duyulan internet adi veya adresi RegTP tarafindan degil ancak
diger kuruluslarca verilecektir.

3.6.2.4.2. Cek Cumhuriyeti °
Numaralandirma

Numaralandirma planinin  denetimi  ve numaralarin  tahsisi  CTO’nun
sorumlulugundadir.

3G hizmetleri geleneksel ses iletimini de destekleyecegi icin kullanicilara telefon
numaralarinin tahsisi gerekmektedir. CTO 3G isletmecilerine bu amacla yeterli sayida
numara tahsisi yapacaktir. Numara tahsisi icin alinacak tcret her bir numara igin yillik 1
CZK dir. 3G’nin karmasik ve tahmin edilemez tabiati dolayisiyla baska numaralarinda
tahsis edilmesi gerekebilecektir. CTO batin makul numara ihtiyaglarinin karsilanmasi
icin isletmecilerle igbirligi yapacakiir.

ITU gerekliliklerine gére CTO, MCC ve MNC’lerin mobil igletmecilere tahsisi
konusunda gérevlidir. CTO uygun MCC ve MNC’leri 3G isletmecilerine tahsis edecektir.
Bu isletmeciler yeni girisimciler veya 2G igletmecileri olabilir ve sebekeler arasi dolagim
gereklilikleri de g6z éntine alinir. MNC’ler Ucretsiz olarak tahsis edilmektedir.

21 Eylll 2002’de yurtrlige girecek olan ve E.164 standardina uygun olan 9 haneli
yeni Numaralandirma Planina gére kamu mobil telefon sebekeleri igin 72, 73 ve 77
alan kodlari ile 60X alan kodlari tahsis edilmigtir.
Numara Tasinabilirligi

Numara Tasinabilirligi, sabit sebekeler arasinda uygulamaya konulmus fakat
mobil sebekeler arasinda konulmamisgtir.

® The Public Telephone Networks Numbering Plan, Czech Republic, www.ctu.cz
" The Czech Republic, The Czech Telecommunication Office, Auction for the Award of Telecommunication Licences for the
Installation and Operation of Public Mobile Telecommunication Networks, Supplementary Information, 2.11.2001
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3.6.2.4.3. irlanda™

Mobil Numaralar ve Kod Kullanimi

3GPP Standartlari forumundaki gelismeler, IMT-2000 sebekelerinin muhtemelen
IPv6 protokoll temelinde timuyle paket anahtarlamal olacagini géstermektedir. IPv6
Forumu, 3GPP’de bir pazar temsilcisi olarak yer almaktadir. IPv6, IP adreslerinin
sayisinda oldukga yUksek bir artis saglayacaktir.

3G sebekeleri Uzerinden c¢ok sayida ve cesitli hizmetler verilecek ve
numaralandirma, isimlendirme ve adresleme dizenlemeleri bu hizmet cesitleri ile siki
bir baglanti icerisinde olacaktir. Ancak, 3G sebekelerinin mevcut numaralandirma
planina dayali olarak ¢alisan mevcut sabit ve mobil sebekelerle arabaglanti ihtiyaci
vardir. Bu nedenle basit ses iletiminin mevcut E.164 numaralariyla desteklenecegi
muhtemeldir. Goérlntlli telefon gibi ek hizmetler de ayni numara bdlimlerini
kullanabilecektir.

Hizmetin 2G ile baglantili halde verilecek olmasindan dolayi, ‘08’ blogunun bdtiin
mobil hizmetler igin kullaniimasina devam edilmesi planlanmaktadir.

MNC, ITU-T E.212 standardinda tanimlandigi tGzere bir 3G sebekesini tanimlamak
icin ihtiyac duyulmaktadir. irlanda’da MNC 2 hanelidir. 2 ve 3 haneli MNC lerin bir MCC
alaninda yer almasi uygulanabilir g6zikmemektedir. ODTR her bir 3G sebekesine bir
MNC tahsis edecektir. GSM ve 3G hizmetlerini bir arada sunan bir sebeke isletmecisi
her iki hizmet igin ayni MNC vyi kullanmak isteyebilir. Diger tipteki organizasyon ve
uygulamalar icin olabilecek MNC gerekliligi arastiriimaktadir.

ODTR, abone numaralari (E.164) da dahil olmak CUzere mobil iletisim
numaralarinin ve IMSPnin ydnetiminden sorumludur. Mobil sebekeler igin numara
tahsisi 08X numara dizisinden yapilmaktadir. Cagri sebekelerinin erisim kodlari da bu
dizilerden tahsis edilmektedir. IMSI'nin bir pargasi olan MSINI, kendilerine MNC tahsis
edilmis bulunan Sebeke isletmecileri tarafindan abonelere dogrudan verilmektedir. (Sim
kart icerisinde). MNC halen 2 hanelidir ve gelecekteki kitlik riskinden korunmak
amaciyla 3 haneye de c¢ikarilabilecektir. Her bir GSM veya UMTS sebekesine bir MNC
tahsis edilmesi distnilmektedir. Halen bu yénde bir niyet olmamasina ragmen saglam
bir temele dayanan ek MNC istekleri yapilabilir.

MNC lerin 2 haneli olmasi durumunda, GSM ve UMTS IMSI’lerinde kullanilan
MSIN ler 10 hanelidir. MNC ler 3 haneli oldugu takdirde MSIN ler 9 haneli olmaktadir.

Numara Tasinabilirligi

Tam numara tasinabilirliginin olmadigi ve mevcut kismi numara tasinabilirligi ile
devam edilmesi durumunda, mevcut isletmeciler kendilerine ait 08X Alan Kodlarini
(NDC) 2G ve potansiyel olarak da 3G hizmetleri icin kullanacaklardir. Bu sekildeki bir
dizenleme devam ettirilirse yeni isletmecilere ayri 08X kodlari vermek gerekecektir.

" Irish Telephony Numbering Scheme, Status Report - July 2000, Document No. ODTR 00/50,07.2000
"® National Numbering Conventions (Version 2.0) Document No: ODTR 01/94, 12.2001
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Mobil numara tasinabilirligi uygulamaya konuldugu takdirde, isletmeci ve NDC
arasindaki mevcut iligki ortadan kalkacaktir. Ancak, mobil yayihm orani ve isletmeci
sayisi arttikga, mobil numara tasinabilirliginin uygulanmamasi ve kismi taginabilirliginin
devam ettirilmesi numara kaynaginin artan bicimde etkin olmayan ve verimsiz
kullanimina yol acacaktir.

Verimlilige ek olarak, tam mobil numara tasinabilirliginin olmamasi rekabetin
gelisimini de koétu ydnde etkileyecektir. Mobil numara tasinabilirligi numaralarini
degistirmeden sebeke igletmecilerini degistirmek isteyen abonelere kolaylik
sunmaktadir. Bu hem aboneye hem de onu arayanlara tasarruf imkani verir. Maliyet-
yarar muhasebesi de géstermektedir ki mobil numara tasinabilirligi net bir iktisadi yarar
saglamaktadir. Mevcut abonelerin numara degisimi harcamalarinin ortadan kalkmasi da
ek fayda saglamaktadir.

Bu analiz Avrupa Komisyonu’'nun, kullanicilarin elektronik iletisim sebeke ve
hizmetlerine iligkin haklari konusundaki Direktifine de uyumludur. Bu direktif numara
tasinabilirligi yoOkimlaliginian mobil isletmecilere de uygulanmasi gerekliligini ifade
etmektedir.

Mobil numara tasinabilirliginin pazara giriste bir 6nkosul olarak konmasi
degerlendiriimektedir. Bu yukumliligin 3G sebekeleri icinde mi yoksa diger sebekelerle
3G sebekeleri arasinda mi olacagi da ayri bir degerlendirme konusudur.

3.6.2.4.4. Tayvan’’

3G Yetkilendirmelerinin yapiimasina iligkin dizenlemeye gbére basvuru sahibi,
sistem kurma iznini almasini miteakip asagidaki belgelerle Telekominikasyon Genel
Mudarligine maracaat ederek telekomunikasyon sebeke numarasinin tahsisini
isteyebilir.

1. Basvuru Formu

2. Telekomiinikasyon sebeke isletim plani (abone sayisi blylimesi konusundaki
tahmini bilgiler, sebeke yapisini iceren baglanti diagrami, sistem kapasitesi
konusunda kurulum bilgileri dahil olmak tzere)

isletmeci asagidaki sartlara uygun olarak telekomiinikasyon sebeke numarasini
kullanabilir :

1. “Telekomlnikasyon Sebeke Numaralandirma Programi” hikimlerini inlal etmemek.

2. imtiyaz Sézlesmesinde belirtilen hizmet alani disinda numaralari kullanmamak.

3. “Telekominikasyon Sebeke Numaralandirma Programi”’nin gdzden gegirilmesi
halinde yapilabilecek degisikliklere uygun hareket etmek.

4. Bir abone tarafindan geri verilen numaray: ikinci bir aboneye tahsis etmeden énce
¢ ay bekletmek.

7 Rules Governing The Third Generation (3g) Mobile Telecommunications Service, Taiwan, Chapter3, Operational Management,
Section1, Technical Supervision,

ALT CALISMA GRUBU-1 91/128- DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

isletmeci numaralari verimli kullanim ilkesine ve abonelere uygunluk esasina gére
tahsis eder. Igletmeci, tahsis edilen ve geri verilen abone numaralarinin istatistiki
bilgilerini kayith tutar.

Asagidaki durumlarda igletmeciye tahsis edilen telekomlnikasyon sebeke
numaralari kismen veya tamamen geri alinabilir :

1. Tahsisi takip eden bir yildan fazla stredir kullaniimayan telekomuinikasyon sebeke
numaralarinin bulunmasi.

2. Telekominikasyon sebeke numaralarinin Kurumun izni olmaksizin baska bir
isletmeciye nakledilmesi.

3. “Telekomlnikasyon Sebeke Numaralandirma Programi” hikdmlerini ihlal etmesi
veya Imtiyaz Sdzlesmesinde belirtilen hizmet alani disinda numaralari kullanmasi.

4. Yanliltici ve yanlig bilgi verilmesi.

5. lIgletmecinin onayl bir slireyi agan sekilde isi askiya almasi.

6. Yetki Belgesinin iptal edilmesi.

7. lgletmecinin Telekomiinikasyon Kanunun numaralara iliskin hikimlerini ihlal

etmesi.

isletmeci, numaralarin geri alinmasina karsi ciktig takdirde séz konusu
bildirimden itibaren 15 gln iginde itirazini bildirir.

isletmeci acil numaralar 110 ve 119’u abonelere (icretsiz sunar. isletmeci 110
veya 119 aramalarina éncelik tanir.

3.7. 3G igletmecilerine Verilen Hak ve Yiikiimlilikler
3.7.1. Arabaglanti

2002 yilinda dinya genelinde mobil abone sayisinin sabit abone sayilarini
yakalamasi ve igletmecilerin abone rakamlarinin hizla yikselmesi igletmeciler arasi
baglantilari teknik ve ticari agidan zorunlu kilmaktadir. Yapilan maliyet analizleri ile
arabaglanti icin rayic bedeller ve ortak kurallar belirlenip, dizenleyici kurumlar
isletmecilerin kendi aralarinda ticari bir anlasmaya varamadiklari takdirde belirlenen
kurallar Uzerinden duzenleyici kurum vasitasiyla anlasma mevcut 2G sistemlerde
oldugu gibi 3G iginde distunilmustir. Ancak 3G sistemlerinin destekledigi bir takim
hizmetlerin mevcut sebekeler tarafindan desteklenemeyecegi de bilinmelidir.

Veri ve katma degerli hizmetleri ile kullanici sayisinin artmasi sonucunda sanal
isletmeciler (MVNO) olusmaya baglamigtir. Yukarida bahsedilen arabaglant
anlasmalari ayni zamanda bu isletmecileri de kapsamaktadir.”®

78

1.Extending Choice, Opening the Market for Third Generation Mobile Services (3G Mobile), Consultation Paper, Document No.
ODTR 00/52, Office of the Director of Telecommunications Regulation, Temmuz 2000

2. http://www.eto.dk/downloads/Licensing%20Reports/mob-final-annex-10-revised.doc

3.Comparative Assessment of the Licensing Regimes for 3G Mobile Communications in the European Union and their Impact on
the Mobile Communications Sector: Final Report, EUROPEAN COMMISSION, 25 Haziran 2002
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Hollanda”

Arabaglanti kurallari Telekominikasyon Kanunu’nun arabaglanti ve &6zel erisim
béliminde belirtilmistir. Kanuna gbére son kullanicilarin sebeke baglanti noktalarina
erisimini kontrol eden kamu telekominikasyon sebeke ve hizmetleri saglayicilari, son
kullanicilarin  birbirleriyle haberlesebilmesi igin s6z konusu sebekeleri birbirleriyle
irtibatlandirmalari gerekmektedir.

Arabaglanti sartinin uygulanabilmesi i¢in taraflar birbirleriyle mizakere yoluyla
anlasma yapmakla yOkimld tutulmuglardir. Anlagsma sartlarinin taraflar arasinda
yapilacak mlzakere ile belirlenmesi ve makul olmasi gerekmektedir.

Asagidaki saglayicilara ise arabaglantiya iliskin bir dizi yukimlalik getiriimektedir.

" OPTA tarafindan EPG’ye sahip kamu sabit telekomUnikasyon sebeke ve hizmeti
saglayicilar olarak tanimlanan igletmeciler,

. OPTA tarafindan EPG’ye sahip kamu mobil telekomiinikasyon sebeke ve hizmeti
saglayicilar olarak tanimlanan igletmeciler,

. OPTA tarafindan EPG’ye sahip kirallk hat saglayicilan olarak tanimlanan
isletmecileri.

Yukarda sayilan isletmeciler ayni zamanda arabaglantiya iliskin olarak ayrimcilik
yapmama ile zamaninda ve yeterli miktarda bilgi saglama gibi yukimlUliklere de
tabidirler. Arabaglanti Ucretlerinin geffaf ve maliyet tabanli olarak belirlenmesi
gerekmektedir. Ancak mobil telefon sebeke ve hizmet saglayicilari igin bu tar bir
Ucretlendirme ancak OPTA tarafindan s6z konusu sebeke ve hizmet saglayicilarinin
Hollanda sinirlan iginde toplam (mobil+sabit) ses pazarinda EPG sahibi olarak
tanimlanmalari durumunda uygulanabilmektedir.

UMTS’in mevcut mobil sistemlere gdére genis c¢apli yeni hizmetleri glindeme
getirmesi ve bu hizmetlerin ¢esitli sebekeler (Uzerinde tasinmasi gerekliligi
arabaglantinin karakterini degistirecektir. Bugline kadar arabaglanti sayesinde ¢agrilar
tasinmaktaydi. UMTS’le birlikte abonelerin kendi hizmet paketlerine herhangi bir yerden
veya herhangi bir sebekeden erigsebilmelerini teminen kisisel hizmet profili veya bdlgesi
gibi kullanici bilgilerinin de transfer edilmesi ihtiyaci ortaya ¢ikacaktir.

Telekominikasyon Kanunu, OPTA tarafindan EPG’ye sahip olduguna karar
verilen kamu sabit ve mobil telefon sebeke ve hizmet saglayicilar ile kiralik hat
saglayicilarini son kullanicillara sagladigi sebeke baglanti noktalarinin digindaki
noktalara erisim konusunda yapilacak makul taleplere olumlu cevap vermekle yukimlu
kilmaktadir (6zel erigim).

UMTS hizmetlerinin sunulmasi kapsaminda Sanal Ev Ortami (Virtual Home
Environment) saglanabilmesi igin telekominikasyon hizmet saglayicilarin kullanicilarin
hizmet profili ve konum bilgisine ulasmak zorundadir. Dolayisiyla bir telekomiinikasyon
hizmet saglayicisinin bu bilgiye ulasabilmesi icin ilgili sebekeye 6zel erigsim ihtiyaci
bulunmaktadir.

"Consultation document UMTS. Ministry of Transport, Public Works and Water Management Telecommunications and Post
Department, 16 Temmuz 1998
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Yukarda belirtilen arabaglanti ve 6&zel erisim kurallann ONP ydnergelerinin
uygulanmasi amacina hizmet etmektedir.

Yunanistan®

97/33 nolu arabaglanti ile ilgili AB direktifi ile uyumlu olan Yunanistan'da
2867/2000 nolu kanunda tanimlanmis olan telekomulnikasyon kuruluslari ve bireysel
lisans sahipleri, kamu telekomlnikasyon sebeke ve hizmetlerinin tim Yunan halkina
sunulabilmesi amaciyla, birbirleriyle ve esdeger yabanci kuruluslarla arabaglanti
yapmaya yukimlU tutulmuslardir. Kamu sabit telefon sebekesi ve hizmeti, kiralik hatlari,
mobil telefon sebekeleri gibi kamu telekomiinikasyon sebekesi ve/veya hizmeti sunan
kanunda tanimlanmis ve EPG’ye sahip olan kuruluglar ve bireysel lisans sahipleri,
tarafsizlik ve esit muamele prensiplerine gore, kamu telekomuinikasyon sebekelerine
erisim yoénundeki makul talepleri karsilamakla yukimliddr. EETT’nin  (Yunan
Dazenleyici Kurumu) Karari, 97/37/EC ile uyumlu olarak hesaplamalarin seffaf oldugunu
temin ederek maliyet tabanli arabaglanti tarifesi uygulamasi gereken kuruluslan
tanimlamigtir.  Bu kuruluglar, Yunanistan'da veya bagka bir AB U(lkesinde
telekomunikasyon haricinde hizmet vermek icin ilave 6zel haklara sahip olmalan
durumunda telekomunikasyon faaliyetleri icin ayri muhasebe tutmakla yUkimla
kilinmiglardir. Ayrica diger kuruluglara arabaglanti saglayan EPG sahibi kuruluglar da
arabaglantiya iligkin ayri, diger telekominikasyon faaliyetlerine iligkin ayri muhasebe
tutmakla ydkimladarler. Karar ekinde tanimlanan kamu telekominikasyon sebekesi
ve/veya hizmeti sunan ve EPG’ye sahip kuruluslarin kanuna uygun olarak Referans
Arabaglanti Teklifi (RAT, Reference Interconnection Offer)’larini  belirlemeleri
gerekmektedir. Yunanistan’da EPG’ye sahip olan OTE, 2001 yih igin RATIni
belirlemistir. OTE’'nin RAT’Inda diger hikdmlerin yanisira temel ulusal ve uluslararasi
trafik; OTE’nin IN sebekesine, Sesli metin hizmetlerine 6zel erisim, arabaglant
uygulama sireci ve bunun OTE tarafindan uygulanmasi, teknik standartlar, arabaglant
tarifeleri ve nasil Gcretlendirildikleri belirlenmistir. RAT ayni zamanda taraflar arasinda
sebeke iglemlerinin ilgili uyaridan sonra en ge¢ 24 saat iginde sebeke isletiminin
restorasyonu igin igbirligini tegvik eder ve OTE’ye arabaglanti yapilan tarafla uygun bir
talep sonrasi ortak yerlesime izin verir. EETT (Ddzenleyici Kurum), arabaglanti igin
rekabetgi sartlarin olusmasini teminen midahalede bulunabilir, telekominikasyon
kuruluslari da mevcut yasalarin uygulanmasi igin temyizde bulunabilmektedirler. EETT,
tiketici ve kamu haklarinin korunmasi agisindan telekominikasyon kuruluglarindan
birbirleriyle arabaglanti yapmalari ve arabaglanti sartlarini belirlemelerini talep
edebilmektedir.

italya®’

Kamu sabit telefon, mobil telekomiinikasyon veya kiralik hat hizmetleri sunan ve
EPG sahibi telekominikasyon isletmecileri, telekomulnikasyon hizmeti vermek isteyen
baska isletmecilerin talebi halinde birbirleriyle mizakere yoluyla arabaglanti yapmakla
yukimludadrler. Ayrica anlagsma sartlarinin ayrimcilik icermemesi ve Ulusal Duzenleyici
Kurum’a bildiriimesi gerekmektedir. EPG’ye sahip kamu sabit telefon igletmecileri ve

& |icences Award Process for the provision of 3G (UMTS) and 2G (GSM/DCS) mobile services Information Memorandum,
Maroussi, National Telecommunications and Post Commission, Mayis 2001

8 the Ministry of Communications Decree of April 23, 1998, published on June 10, 1998, pertaining to the interconnection

agreements (“Interconnection Agreements Decree”)
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kirallk hat hizmet saglayicilann RAT yayinlamakla ytkamltdadrler. Yayinlanan listenin
ayni zamanda Ulusal Duzenleyici Kurum tarafindan onaylanmasi gerekmektedir. 96/19
nolu AB direktifi dogrultusunda Telecom ltalia 1 Temmuz 1997'de RAT in1 yayinlamistir.
Arabaglanti Sézlesmeleri hakkindaki diizenleme ayni zamanda kamu sabit telefon,
mobil telekominikasyon ve kirallk hat hizmetleri sunan ve EPG'ye sahip
telekomunikasyon igletmecilerince yUruttlecek arabaglanti anlagsmalarinda uygulanacak
belirli kurallar da icermektedir.

24 Temmuz 1998'de Telecom ltalia italya telekomiinikasyon diizenlemelerine ve
97/33 nolu AB Direktifine uygun olarak maliyet tabanli yeni bir RAT yayinlamistir.
Sonu¢ olarak Ulusal Duzenleyici Kurum 1/CIR/98 nolu Karar'la (i) arabaglant
dcretlerinin Avrupa Komisyonu’nun C(98)50 nolu Tavsiye’sindeki esik degerlerle tutarli,
(i) sunulacak arabaglanti hizmetlerinin genisletiimesi’ni talep etmistir. Telecom ltalia
Ulusal Duzenleyici Kurum'un Karar UGzerine 31 Aralk 1998de yeni bir RIO
yayinlamistir.

25 Haziran 1999'da Ulusal Duizenleyici Kurum tasiyici segimi 1 Ocak 2000’de
baslayacak olan yerel cagrilar haric ayni ulusal hedef (destination) kodu icindeki
cagrilara tasiyici segiminin genigletiimesi hikmunU yayinlamistir. Dolayisiyla bu veri icin
tasiyici secimi tim cagrilara uygulanacaktir. Ayni Karar'da Ulusal Dizenleyici Kurum
kiralik hatlarin hem arabaglanti hem de son kullanici pazari igin maliyet ve fiyatlarinin
dogrulanmasini istemektedir. Ayrica kisa mesafe (yerel), ulusal, uluslararasi ve
arabaglanti kiralik hatlari igin muhasebe ayristirmasi yapilmasi da Kararda yer verilen
hikamler arasindadir.

Japonya®

Arabaglanti icin  uygun bir cerceve olmaksizin rekabetin saglanmasi
disuntlememektedir. Arabaglanti belki de telekomlnikasyonda en icerikli dizenleme
konusudur. Dahasi, 3G hizmetlerinin mevcut sebekelere arabaglantisina iligkin hikim
ve sartlar 3G’'nin basarisinin en 6nemli belirleyicilerinden olmasi beklenmektedir.
Tecrubeler Gcretlendirme ve hikim ve sartlarin geligtiriimesi g,b, konularin g¢ok
karmasik, zaman alici ve ¢6zllmesi gl¢ oldugunu gdstermektedir. isletmeciler
arasinda arabaglanti UGcretlendirmesine iligkin anlagsmazliklarla sik¢a karsilasiimakta
olup bu anlagsmazliklar yeni hizmetlerin sunulmaya baslanmasini geciktirebilmektedir.
Bircok durumda, arabaglanti anlasmazliklan yerlesik igletmeci tarafindan yeni
hizmetlerin baslatiimasini énleyerek kendi hizmetlerinin rekabet gicindn artirilmasi igin
zaman kazanmak ve yeni igletmecileri yiksek arabaglanti Ucretleriyle tahrip etmek igin
bir ara¢ olarak kullanilabilmektedir.

3G isletmecileri, 3G sebekelerindeki paket anahtarlamali iletim iglevinden
bagimsiz olarak, PSTN sebekelerine bagl icerik saglayicilara erisim saglamaya ihtiyac
duyacaklardir. 3G isletmecileri ayni zamanda keni aboneleri tarafindan yaratilan ses ve
veri trafiginin sonlandiriimasi igin diger sabit ve mobil sebeke abonelerine erigim
saglamaya ihtiya¢c duyacaklardir. 3G isletmecilerinin arabaglanti ihtiyaci duydugu sabit
ve mobil sebekeler, trafigin kendi sebekelerinde tasinmasinda esas olarak paket

& Dr Patrick Xavier, School of Business, Swinburne University of Technology, Melbourne, LICENSING OF THIRD
GENERATION (3G) MOBILE BRIEFING PAPER, Eylul 2001, Sayfa 42
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anahtarlamali ya da IP tabanli protokolleri kullanmamaktadirlar. Sonu¢ olarak 3G
isletmecileri butin dinyada isletmecilerin internet ve veri trafigi konusunda
karsilastiklarina 6zdes sorunlarla karsilasacaktir.

3G isletmecileri ile diger sebeke altyapr saglayicilarinin arabaglanti iligkilerini
tanimlayan temel olarak iki muhtemel model bulunmaktadir. Bu modeller esasen 2G
isletmecileri ile sabit sebekeler arasindaki arabaglanti iligkileri ile aynidir.

. Bir 3G igletmecisinin bir 3G ¢agdrisini sabit veya mobil sebekede sonlandirmak igin
bir sonlandirma hizmeti satin almasini iceren bir sonlandirma erisim modeli,

. Her igletmecinin kendi sebekesinde tasinan cagrilarin maliyetini karsiladidi bir
faturala ve al dizenlemesi.

Sonlandirma erisim modelinin sonuglarindan biri Avrupa’da oldugu gibi tasiyicilar
tarafindan uygulanan asiri yiksek mobil sonlandirma Ucretleridir. Bu Ucretler daha
sonra son kullaniciya da yansimaktadir. Yiksek sonlandirma Ucretleri ve kullanicilarin
sabit Ucret O6deyerek uzun sdreli internet veya veri ¢agrilan yapmalarn nedeniyle
isletmecilerin zararlarla kargilasma tehlikesi, Japonya’daki i-mod sebekesinin ‘kapali
sebeke’ olarak tasarlanmasinin sebeplerindendir. Hali hazirdaki i-mod igerik
saglayicilarin abonelere dogrudan icerik sunmalarina karsin internet servis saglayicilari
gibi hareket etmemektedirler. Bunlar saf icerik hizmeti vermekte olup icerik birlegtiriciler
olarak anilmaktadirlar. I-mod’da trafik, isletmecinin iISS gegcis kapisina ydnlendirilmekte
ve kullanicilar kendi iSSlerini secememektedirler. icerik saglayicilar iSS olsunlar veya
olmasinlar igletmecinin sebekesine erigim saglamamaktadirlar. icerik saglamak igin
DoCoMo’nun onayina ihtiya¢c duymaktadirlar.

Sekil 3.7.1.1. i-mod Sebekesi ve iSS’lere Erisim
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Kaynak: ITU, .3G: Japan Case Study., Temmuz 2001.

DoCoMo’nun paket tabanli sebekesi diger iSSlere kapalidir. Mobil kullanicilar i-
mod sitelerini dolasmak icin DoCoMo’nun ISS hizmetini kullanmak zorundadirlar. Ne var
ki Mart 2001°de, DoCoMo i-mod sunucusunun ve erigim gegis kapisinin 6z3elliklerini
aciklayarak sebekesini erisime acacagini ilan etmistir. i-mod sebekelerinin ilave iSSlere
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acllmasindan énce bu isletmecilerle iSSler arasinda yapilacak arabaglanti sdzlesmeleri
anahtar noktay! teskil edecektir. Japon hikimetince Temmuz 2000°de kurulan ve
Haziran 2001’de ‘Yeni Nesil igin is Modelleri’ baslikli sonug raporunu yayimlayan
Calisma Grubu DoCoMo’nun sebekesini 2003’te iSSlere agcma kararini desteklemistir.
Rapor, KDDI'nin erigsime agmay! planladigi "EZ-web" sebekesini de ifade etmekte fakat
bir tarih belirtmemektedir. J-phone’un da bu konuda c¢alismalan strmektedir. Rapor,
aclk sebeke erigsiminin gelecek mobil hizmetlerin basarisi ve yayginlasmasi
konusundaki 6nemine isaret etmektedir. Ayrica acglk sebeke politikasinin yeni
oyuncularin mobil internet pazarina girislerine imkan saglayacagi ve mobil sanal sebeke
isletmecileri ile alternatif bilgi saglayicilarin gelisimi igin bir temel olusturacag! ifade
edilmektedir.

Sonlandirma erisim modelinin arabaglantiya ve genis bant hizmetlerin
sunulmasina iligkin kisitllamalari halen internet hizmetlerinin sabit hat kullanicilarina
sunulmasi ile ilgili arabaglanti anlasmazliklarinda boy gd&stermektedir.(Or. Ingiltere,
ABD, Avustralya’da). Bu anlagsmazliklarda ortaya cikan konular, sabit sebekelere
dogrudan baglantili olan iSS’lerden icerik hizmetlerine erisim talep eden 3G, GPRS ve i-
mod isletmecileri de karsilasacaklardir.

Sonlandirma erisim modelinin kisitlamalari, bu modelin kullanimini genis bant
ortaminda sorunlu hale getirmektedir. Bu modelin 3G igletmecilerinin ve digerlerinin
arabaglanti iligkilerini tanimlamak icin kullaniimasi durumunda, igletmecilerin anlagsmaya
varamamalari durumunda arabaglanti hizmetlerinin Gcretlendiriimesine iligkin olarak zor
ve karmasik kararlarin alinmasi gerekecektir. Bu kararlar PSTN sebekesinin coklu
ortam, etkilesimli hizmetler ve veri hizmetlerinin ortak giderlerinin paylagimi igin yeni
tahsis kurallarinin gelistiriimesi gereken 3G genis bant ortaminda olduk¢ca karmasik
noktalar igerecektir. S6z konusu gugliklerin ‘faturala ve al yaklasimi ile ¢6zilebilecegi
disindlmektedir.

‘Faturala ve al’ modelinde her tasiyici ¢agriyi kendi sebekesinde tasimak ve
musterisini sebeke kullanim maliyetleri ve diger ticari boyutlari da dikkate alarak uygun
perakende fiyatlarla Ucretlendirmekle sorumludur. Bu durumda higbir tasiyici tarafindan
arabaglanti Gcreti ddenmemektedir. SMS hizmetindeki arabaglanti halen gdnderen
hepsini alir ya da faturala ve al yaklagimi ile gergeklestiriimektedir. Bu yaklagim kismen
bir kisa mesajin sadece sebekeye girdigi yerde kayitl olmasindan dolayi, kismense
SMS trafiginin diger ¢agrilara gbre yeni ve son zamanlarda énemli blyUklUklere ulagsmis
olmasi nedeniyle benimsenmistir.

Faturala ve al modelinin basariyla ¢alismasi icin 3G isletmecisi ISS’ye en yakin
noktadaki yerel santralde arabaglanti yapmak zorundadir. Bu durum vyalnizca 3G
isletmecisinin arabaglanti yapmak igin kullanmadidi sebeke elemanlarindan dolayi
dcretlendiriimemesini saglayan gerekli ayristirma dizenlemeleri olusturuldugunda elde
edilebilir. En azindan bazi sebeke elemanlari, faturala ve al modelinin verimli
calisabilmesi igin arabaglanti yapan tasiyiciya saglanmalidir.

Arabaglantida faturala ve al modeli 6zellikle tasiyicinin ¢agri Ucretlerinin
Olciimemesi veya sabit olmasi durumunda kullanilir. Arabaglanti Gcretlerinin zaman
esasina goére hesaplanmasi durumunda yeni bir isletmecinin yerlesik igletmeciyle ¢agri
bagslatma ve sonlandirma igin olan arabaglantisi Uzerinden hizmet verebilmesi
olanaksizdir. 3G isletiminin ilk yillarinda 3G isletmecilerinin misteri toplamak amaciyla
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sabit veya Olclimeyen Ucretlendirme bicimleri kullanmalari muhtemeldir. Sonug olarak
faturala ve al yaklagimi sabit sebekelerle yapilan arabaglantiya uygun olacaktir.

3.7.2. Dolagim

3G hizmetleri, ylksek veri hizlari ve ¢oklu ortam hizmetleri ile, 6zellikle ilk birkag
yihinda 2G hizmetlerini tamamlayici nitelikte olacag éngériilmektedir.”®

3G sebekesinin basarisindaki en énemli etken 2G sebekesi ile ulusal dolasim
yapiimasidir. Lisans sartlarinda bunu engelleyecek husus bulunmamasina dikkat
edilmelidir. "8

Ancak, gerek rekabetin korunmasi ve gerekse 3G altyapisinin yayginlagmasini
saglamak agisindan ulusal dolagsimin belirli bir nGfis kapsamasina ulastiktan sonra
yapiimasi genel olarak kabul gdérmustir.Genel olarak sdzkonusu nifus kapsamasinin
genelde kabul edilen arani %20 dir.2®

Genel olarak, her nekadar bu zorunluluk olsa da roaming rekabet ve isletmecilerin
ticari tercihlerine gére karar verecekleri bir husustur. Mevcut 2G igletmecileri ile yeni
gelen 2G igletmecileri arasinda ulusal dolagima ydnelik galismalar yasal dizenlemelerin
yetersizliginden pek yapilamamistir. Bu durumun tekrarindan kaginmak igin, karsilikh
mizakerelerle ticari anlasma saglanamadigi durumda, yalniz 3G lisansi olan
isletmecilerinin, son care olarak 2G/3G lisansina sahip olan igletmecilerin 2G
sebekelerini ulusal dolagima igin kullanmasi dizenleyici tarafindan garanti altina
alinmistir. (Ref 78 ve 79)

Tablo 3.7.2.1. Ulusal Dolasimin Ulkelere Gére Durumu

Ulusal Dolagim Yukumlulikleri

Almanya 2G ve 3G lisansina sahip isletmeci 3G isletmecilerine ulusal dolsim
saglayabilir..

Avusturya Yalniz 3G lisansina sahip isletmeci, %20 nlfus kapsamasi
sagladiginda mevcut 2G sebekede serbest dolasima hak kazanir.
3G/2G lisansina sahip isletmeci bu isletmecie belirtilen sart yerine
geldiginde sebekesini serbest dolagima a¢cmakla yikimlidar.
Belcika 3G lisansina sahip 2G isletmecil, karsilikli anlasmayla bagli, ve %20
3G kapsamasi erismesi sartl ile 3G isletmecilerine ulusal dolagimi
saglamak zorundadir.

Danimarka Herhangi bir isletmeci 3G isletmecilerine ulusal dolagimi saglamakla

yukimludar.

Finlandiya Belli kosullar saglandiginda zorunludur. Ucreti rayic bedele gére
belirlenir.

Fransa 2G ve 3G lisansina sahip isletmeci 3G igletmecilerine ulusal dolagim
saglamakla yukdmladdr.

Hollanda Mevcut yasa makul ulusal dolasimi zaten zorunlu kilmaktadir. Bunun
disinda karsilikli miizakerelere baglidir.

i_ngiltere Yeni 3G isletmecisi, herhangi bir ticari anlasma yapamamis ise,

8 Comparative Assessment of the Licensing Regimes for 3G Mobile Communications in the European Union and their Impact on
the Mobile Communications Sector: Annex to final report, EUROPEAN COMMISSION, 25 Haziran 2002
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dizenleyiciden, BT Cellnet veya Vodafone lzerinden ulusal dolagim
anlagsma sartlarini belirlemesini isteyebilir. Yeni igletmeci, %20 nifus
kapsamasini saglamis olmasi gerekmektedir ve bitis tarihi 31 Aralk
2009 olacaktir. Bu yukimlalik, 3G ihalesinden 6nce BT Cellnet ve
Vodafonun goéndllt talepleri ile olmustur. H3G BtCellnet ile ticari
anlagsmaya varmistir. Dlzenleyicinin bir belirleme yapmasi gerekirse
mevcut fiyatlarin altinda olacak sekilde belirleme yapacaktir.

irlanda A veya B sinifi lisansa sahip 2G igletmecii ueni 3G isletmecitine
ulusal dolagim saglamak zorundadir. YOkumlalUk lisans tarihinden 5
yil sonra kalkar. YUkimltligin dogmasi igin yeni isletmeciiin %20
kapsamaya ulasmis olmasi gerekir.

Ispanya 2G ve 3G lisansina sahip isletmeci 3G igletmecilerine ulusal dolagim
saglamakla yukimlidur. 3G-3G arasi dolasim yapilamaz.

Isvec 2G ve 3G lisansina sahip isletmeci 3G igletmecilerine ulusal dolagim
saglamakla yukimltdir. izin verilen sinir niifusun %70’ine kadar
cikabilir.

Lﬁksemburg 2G ve 3G lisansina sahip isletmeci 3G igletmecilerine ulusal dolagim
saglamakla yukiamladdr.

Portekiz 5 yilhdina ulusal dolasim tesvik edilir.
Yunanistan | Herhangi bir isletmeci 3G isletmecilerine ulusal dolasimi saglamakla
yukdmladar.

3.7.3. Tesis ve Altyapi Paylagimi

Sebekelerin ilk kurulma asamalarindaki yatinm yiksek dizeyde olup gelir
dusdktar. Yatinmin gelirlerle karsilanmas stresi yillar almaktadir. Bu asamada daha
genis bir alanda bu hizmetin verilmesini teminen altyapinin — enerji, yer, kule, anten,
baz istasyon, mobil santrali ve/veya transmisyon linklerininin — belirli dizeylerde ortak
kullanilmasi %70’lere kadar izin verilmesi bazi Ulkelerde kabul gdérmustir.Tesis ve
sebeke paylasimi, ilk sebeke kurulumunda ekonomik avantaj saglamasiyla birlikte hizli
bir sebeke geniglemesine imkan yaratacagir 6ngdérilmektedir.Yukarida bahsedildigi ve
asagidaki Tabloda detaylarinin verildigi gibi paylasim temelde ikiye ayrilir: (Ref 78)

1. Tesis paylasimi: Enerji, yer, kule, anten
2. Sebeke techizatinin paylasimi: telsiz erisim sebekesi, mobil santral sistemleri,
ve/veya iletim hatlari.

Yeni igletmecilerin basarisini ve hizmetin daha kisa zamnda daha fazla kullaniciya
ulagimini saglamak igin altyapr paylasiminin serbest birakilimali ve desteklenmelidir.
(Ref 78)

ligili sehir planlamasi, gevre diizenlemesi yasalarina gére ve kisitl durumlarda
(tinel, kdpri ve benzeri) site sharing mecburi olmaktadir. Altyapiya iligkin rekabet
ortaminin korunmasi agisindan, genel olarak site sharing mecburi olamaz. (Ref 78)

Yer paylasimi, bazi Ulkelerde isletmecilerin kendi aralarinda karsilikli anlagsmalarla
yapiimakta, bazi tlkelerde ise zorunluluk haline gelmistir. (Ref 78)
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Tablo 3.7.3.1. Sebeke Paylasiminin Ulkelere Gére Durumu

Sebeke Paylagim Ylkimlalikleri

Almanya Tesis paylagimi tesvik edilir

Avusturya Anten ve enerji hatti direklerini ile tesisin paylasimi zorunludur. Anten
ve kablolama bunun disindadir.

Danimarka Tesis paylasimi tesvik edilir, diger tarli paylagimlar, kapsama
yukumluluklerinin yerine getirilmesi sartiyla yapilabilir.

Finlandiya Makul talepler ile kule paylagimi mimkun.

Fransa Tesis paylagimi tesvik edilir

Hollanda Teknik kisitlamalar oldugu taktirde mecburidir.

Ingiltere Tesis ve kule paylasimi desteklenmektedir. Ancak, isletmeciler arasi
ilgili anlagmalar genel rekabet kanunlarina aykiri olmamahdir.

irlanda NUfusun kapsama oraninin %20’sinin kapsanmasindan gecilmesinden
sonra ,tesisharic sebeke ekipmani paylagimi yapilabilir.

Ispanya Kamusal ve cevresel sebepler ve kisith kaynaklar sézkonusu ise
zorunludur

Isvec NUfis kapsama oraninin%70’'ine kadar sebeke paylasimina izin
verilmistir. Tesis paylagimi tesvik edilmektedir.

italya Mevcut isletmecilerin, yeni gelen isletmecilere tesislerini paylastirma

yUkumluliga vardir.

Liksemburg |Mevcut 2G isletmecit 3G lisansina sahipse ve 2G ekipmani bulunan
tesise 3G ekipmani kurmus ise, herhangi bir 3G isletmecisine de o
tesisi paylastirmak zorundadir.

Portekiz Herhangi bir yakamlalak getirmemektedir.

Yunanistan Karsilikli mizakerelerle, kapsama yukumlUltklerinin yerine getirilmesi
sartiyla yapilabilir

3.7.4. Kapsama Alani Yukumlulukleri

UMTS Forum’un 4 nolu raporunda sebeke kurulum ve kapsama yukimldllklerinin
spektrumun etkin kullaniimasi i¢cin dnemli bir tesvik olabilecedi ve altyapi rekabetini 6n
plana c¢ikaracagl konusuna deginilmigtir. Bunun da isletmeciler arasinda etkin bir
rekabeti ve sonucunda da tuketiciler acisindan dusuk fiyatlari beraberinde
getirecedinden bahsedilmigtir. Ancak pazar talebi dikkate alinmadan konulacak
yukdmlalUklerin de pazar yapisini bozabilecedi konusuna dikkat cekilmistir. UMTS
Forum Rapor #1’de de kapsama yukamlUlUkleri getirirken teknolojideki kisitlarin dikkate
alinmasi ile karasal kapsamanin ekonomik ve teknik olarak uygun olmadigi bélgelerin
uydu sistemleriyle kapsanabilecegi konulari tizerinde durulmustur.

AB Uyeleri ve diger Ulkelerde 3G sebekelerinin kurulmasi kapsaminda getirilen
kapsama yukumltlUkleri Tablo 3.7.4.1 ve Tablo 3.7.4.2°de belirtiimektedir.
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Tablo 3.7.4.1. AB Ulkeleri Kapsama Yukimldliikleri®

Ulkeler

Kapsama yukumlilikleri

Belcika

Lisansin verilisinden (Mart 2001) sonra nufusun;
Nufusun; 3 yilda 30%’u, 4 yilda 40%/'1,
5 yilda 50%’si, 6 yilda 85%'i.

Danimarka

2004 sonuna kadar ntfusun %30’u
2008 sonuna kadar nifusun %80’i

Almanya

2003 sonuna kadar nifusun %25'i,
2005 sonuna kadar niifusun %50’si
Veri hizi tanimlanmamistir.

Yunanistan

2003 Aralik’a kadar nifusun %25’i
2006 Aralik’a kadar nifusun %50’si
Asgari ¢ikis 64 kbps, inig 144 kbps

ispanya

Haziran 2002’ye kadar: 250,000°den fazla nifuslu sehirler
2005 sonu ntifusun %90’

Fransa

Sebeke acilis sonrasi nifusun;
Ses: 2 yil icinde 25%;
8 yil icinde 80%
Veri:2 yil icinde 20%;
8 yil icinde 60%.(144kbps)

irlanda

A tipi lisans 2005 sonu nufusun % 53, 2007 sonu % 80’i, B tipi lisans
2006 ortas! nOfusun % 33’0, 2008 ortasi % 53’0

italya

7.2004: bolgesel buyuk sehirler;
1.2007: ana eyalet sehirleri.

Luksemburg

2004 icinde nufusun % 60-97’si, 2010 i¢cinde nifusun % 95-98’i

Hollanda

1.1.2007: 25,000’den fazla ntfuslu sehirler (Yaklasik ntfusun
%60’l) 144kbps.

Avusturya

31.12.2003’e kadar nufusun %25
31.12.2005’e kadar nufusun % 50

Portekiz

Sebeke agilis sonrasi nifusun;
1 yil iginde 20%;
3 yil iginde 40%;
5 yil icinde 60%

Finlandiya

Yukiomlulik yok, ancak dizenleyici kurum frekanslarin etkin
kullaniimasi agisindan kuruluma mudahale edebilir.

isvec

31 Aralik 2003’e kadar 8.86 milyon kisi (NUfusun % 99.98’).
isletmecilerin gerekli nifusun % 30'unu kendi altyapilariyla
kapsamalari gerekmektedir, % 70’1 ise dolasim yoluyla
kapsayabilmektedirler.

ingiltere

2007 sonuna kadar nitfusun %80'i.

8 Aegis&Connogue, Administrative Fees & Spectrum Charges for Telecommunication services using Spectrum, Report to the
European Commission Directorate General Information Society, Kasim 2001, Sf.75
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Tablo 3.7.4.2. Diger Ulkelerde Kapsama Yukimltlikleri®

Ulkeler Kapsama Yiikiimliiliikleri

Ses; 2003 sonuna kadar ntifusun % 25’i
2005 sonuna kadar ntfusun % 60’|
2009 sonuna kadar nufusun % 80’i
Veri (144 kbps Uzeri);
Polonya 2003 sonuna kadar nufusun % 20’si
2005 sonuna kadar ntfusun % 40’|
2009 sonuna kadar nifusun % 60’i
(Acihg tarihinin 2005’e ertelenmesi nedeniyle yukimlultklerin
degistiriimesi beklenmektedir.)

Cek Prag sehrinde 1.1.2005ten 6nce bir sebekenin kurulmasi ve
Cumhuriyeti | alanin % 90’'inin kapsanmasi gerekmektedir.

Norvecg Hizmet aciligindan sonra 5 yil icinde buyuk sehirlerin % 90’1
Japonya ik 5 yilda niifusun % 50’si

Hong Kong | 2006 sonuna kadar nifusun % 50’si
31 Aralik 2004’e kadar teknik sartlarin da elvermesi durumunda

Singapur ulusal capta (cografi anlamda) yayginliga sahip bir sebekenin
kurulmasi gerekmektedir.

Isvicre 2004 sonuna kadar nufusun % 50’si

Tayvan 3 yil icinde nufusun % 50’si

Malezya Lisans sahibinin is planinda bildirdigi sekilde.

31 Aralik 2002’ye kadar nifusun % 70’i
Lihtenstayn |31 Aralik 2003’e kadar nufusun % 90’1
Asgari veri hizi 144 kbps.

Lisanslama slrecinin giktilarindan biri olarak gosterilen kapsama yikamldltkleri
daha cok Ulkelerde secilen lisanslama ydntemine goére sekillenmistir. Ornegin AB’de
Artirma’yi tercih eden Ulkeler Glzellik yarismasi yéntemini secen Ulkelere gére orta ve
uzun vadede daha yilksek kapsama yukimlulikleri getirmiglerdir. Kisa vadede ise
durum tersine donmektedir. Ancak lisans i¢in basvuruda bulunan adaylarin kapsama ile
ilgili Ostlenmeyi dusdnddkleri oranlar dikkate alindiginda; guzellik yarismasinda
isletmecilerin agik artirmada éne sirilen kapsama sartlarina gére énemli 6lglide ylksek
kapsama oranlarini (istienmede géniillii davrandiklari gérilmiistiir®.

Bazi Ulkelerde kapsama yukumlultkleri belirli bir tarihne dayandirilirken (6rn. 2003
sonuna kadar % ...) digerlerinde hizmet acilis tarihi baz alinarak sartlar belirlenmistir
(6rn. Acilis sonrasi 1 yil icinde % ...). Teknik sorunlar nedeniyle hizmet agilislarinin
gecikmesi belirli bir tarihe dayandirnlan kapsama yukumldlGklerinin tekrar gbézden
geciriimesini gerekli kilmigtir.

Bazi Ulkeler s6zlesmelerde kapsama yukumlGliklerinin hangi sartlar altinda gegerli
oldugu yéninde de aciklamalara yer vermislerdir. Ornegin Almanya’da UMTS lisans

& www.3gnewsroom.com/3g_licenses_db/index.shtml, http://www.bwcs.com/marketing/index2.cfm?id=32&subcat=13 ve diizenleyici
kurum web sitelerinden derlenmistir.

% McKinsey, Comparative Assessment of the Licensing Regimes for 3G Mobile Communications in the European Union and their
Impact on the Mobile Communications Sector, BRU_BBP020_20020625_FINAL_REPORT, EUROPEAN COMMISSION, Haziran
2002, Sf.19
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sOzlesmesinde; kapsama yukimluliklerinin, isletmecinin segtigi 3G standardi ile ilgili
teknik 6zelliklerin hizmetin aciligindan énce pazarda yeterince olgunlasmis bir sekilde
hazir bulunmasi durumunda gecerli olacagi belirtiimistir. Belgika’da ise 6 yil sonunda
ulasilmasi gereken nihai % 85’lik kapsama hedefinin hikimet tarafindan asagidaki
faktérler dikkate alinarak yeniden gdzden gecirilebilecedi belirtiimistir®”;

5.y1l sonundaki kapsama derecesi,

Teknik gelismeler,

Tuketicilerin ilgisi,

Pazarda yasanan gelismeler,

Techizat bulunabilirligi,

Bu derecede bir kapsamanin igletmeciler agisindan ekonomik ydnden
uygulanabilirligi

Son zamanlarda isletmecilerin  teknik problemler nedeniyle kapsama
yukimldllklerinin esnetilmesi yoniinde talepleri olmustur. Ornegin son olarak isveg'te
bir isletmeci 7 Agustos 2002'de yaptidi agiklamayla hizmet agilisini 3 yil erteleyerek 31
Aralik 2006’ya almay! distindiguni bu sebeple de kapsama sartinin 8.86 milyondan
(nifusun % 99,98') 8.3 milyona (niifusun % 93'0) disdrilmesini talep etmistir®®. Ancak
isve¢ diizenleyici kurumu PTS, 1 Ekim 2002'de yapti§i agiklamayla Orange’in ileri
surdigu gerekgelerin erteleme igin yeterli olmadigini belitmis ve erteleme talebini
reddettigini bildirmistir. PTS’'nin kararini takiben Isvegli bir bagka 3G isletmecisi
Vodafone da kapsama sartlarinin yerine getirilmesi igin son tarih olan 31 Aralik 2003’ln
2 yilhk bir ertelemeyle 2005 sonuna cekilmesini talep etmigtir. Vodafone erteleme
talebine gerekge olarak anten direklerinin kurulmasi icin belediyelerden onay alma
prosediriniin beklenenden uzun siirmesini gdstermistir. isletmeci ayrica ertelemenin
kendi sebeke kurulum planinda bir degisiklik yapmayacagini ve yeterli sayida ¢ift mod
terminal bulunmasi durumunda sebekeyi hizmete acacagini belirtmistir.®

Belcika’da UMTS lisans sahibi 3 isletmeci, Subat ayinda yapilan ertelemeyle Ekim
2003 olarak belirlenen agilis tarihinin; pazarin 3G’ye hazir olmamasi, 3G uyumlu
terminallerle ilgili sorunlar ve ekonominin genel durumu nedeniyle Aralik 2004’e
alinmasini istemislerdir.%

Almanya’da da yerlesik olmayip 3G lisansi alan bir isletmeci sebeke kurulum ve
kapsama sartlarinin hafifletiimesini ve ticari gerceklere gére yeniden dizenlenmesini
talep etmistir. isletmeciler ayrica pazara yeni giren isletmecilerin de yukimldliiklerini
yerine getirmeleri konusunda zorlanip zorlanmayacaklari konusunun aydinliga
kavusmasini istemektedirler. Avrupa Birligi'nde yaklasik 10 Ulkede, yerlesik olmadig
halde 3G lisansi almig isletmecilerin bulundugu g6z éniine alindiginda konunun énemi
dikkat cekmektedir.

Uzmanlar techizat sorunlari, terminallerin gecikmesi ve talepteki énemli dl¢tdeki
azalmanin hizmet agihgi i¢in verilen son tarihleri gergekgi olmaktan uzaklagtirdigini ve
bu tarihlerin giincellenmesi gerektigini belirtmektedirler.

& Belgika Posta Hizmetleri ve Telekomiinikasyon Kurumu (BIPT), UMTS Info Memorandum, sayfa 13.
% http://www.3gnewsroom.com/3g_news/aug_02/news_2394.shtml

8 http://www.bwcs.com/marketing/result.cfm?id=15928arch=2
 http://www.europemedia.net/shownews.asp?ArticlelD=13071
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Avrupa Birligi'nin 7 Mart 2002 tarihli 2002/20/EC nolu “Yetkilendirme Direktifi’nde
‘telsiz frekanslarinin kullanim haklar yaninda getirilebilecek sartlar bashgdi altinda
‘frekansin etkin ve verimli kullaniimasi amaciyla kapsama yuakamlalUkleri gibi sartlarin
getirilebilecegi belirtiimektedir.®!

3.7.5. Hizmet Kalitesi®?
3.7.5.1 Genel

Kullanici igin hizmet kalitesi iki terminal arasindaki iletimde herhangi bir problem
yasanip yasanmamasina baghdir. Yasanan problemin hangi araylzde ve hangi
seviyede oldugu kuulaniciyi ilgilendirmez.
Hizmet kalitesinin (¢ ana karakteristigi vardir. Bunlar :
Hizmetin erigilebilirligi

lletilen bilginin kalitesi
lletimin tutarhhgr

ol

Hizmet Kalitesinin Olgllebilen parametreleri ise:

Hizmetin erigilebilirligi
Gecikme

iletim hizi

Paket Kayip orani

PO~

3.7.5.2. Trafik Siniflar

3G ile kullaniciya sunulacak farkli hizmetlerde farkli hizmet kalitesi beklentisi
olusacaktir. Bu beklentinin karsilanabilmesi igin 0oncelikle tasiyici hizmetlerin
karakteristigi ve fonksiyonlari agik¢a tanimlanmis olmasi gerekir. Oncelikle trafik siniflari
ele alinarak karakteristik farklliklar incelenecektir.

Tablo 3.7.5.2.1. Trafik Siniflar %

Trafik Goérasme Sinifi - | Akan Veri Etkilesimli Geriplan Trafik
Sinifi (Conversational) | Trafik Sinifi Sinif Sinifi
(Streaming) (Interactive) | (Background)
Genel Konusma paterni | iletim sirasi Istek-cevap |Beklenen belli bir
Ozellikler |benzer bir yapi korunmali paterni zaman araligi
benzer bir yok
yap!
Ornek Konusma Video Internet Eposta indirme
Streaming Tarayici

" AB_2002/20/EC, http://europa.eu.int/eur-lex/pri/en/oj/dat/2002/|_108/_10820020424en00210032.pdf, S.12
% 1)3GPP, TS 23.207 v5.4.0 (2002-06)

2)White Paper- Nortel Networks, Benefits of QoS in 3G Wireless Internet

3)PHD Thesis-Anders Fruskar, Can 3G Services be Offered in Existing Spectrum

% 3GPP TS 23.107 v5.5.0 (2002-06)
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Tablo 3.7.5.2.1'deki trafik siniflari incelendiginde 3GPP tarafindan 4 farkl
karakteristikte hizmet sunulacagi belirlenmistir. Bu siniflarin bekledigi hizmet kalitesinin
hizmet karakteristigi nedeniyle farklilik gdsterecegi yadsinamaz bir gercektir. Bu
degerler yine 3GPP tarafindan belirlenmis ve bir 6zeti Tablo 3.7.5.2.2'de verilmigtir.

Tablo 3.7.5.2.2. Trafik Siniflarina gére Hizmet Kalitesi **
Trafik Sinifi Gortsme Sinifi - | Akan Veri Etkilesimli Arkaplan
(Conversational) |Trafik Sinift | Sinif Trafik Sinifi
(Streaming) |(Interactive) | (Background)
Azami Bit Hizi | <2,048 <2,048 <2,048- <2,048-
(kbps) Header Header
BER (Bit Error|5*10%,10%, 5*107(5*10%,10%, [4*10°, 10°,[4*10°, 107,
Rate) 8107%, 10% 10° |5*10%,10°, |6*10°® 6*10°
10%,  10°
10°
Gecikme Azami 100 Azami 250
(msn)
Sekil 3.7.5.2.1. UMTS Trafik Siniflari / UMTS Hizmet Kalitesi Yapisi %
| UMTS

TE

Bearer Servis

Servis

Servis

Backbone
Bearer Servis

Radio Bearer lu Bearer
Servis Servis

|
UTRA Physical
FDD/TDD Bearer Servis
Servis

% 3GPP TS 23.107 v5.5.0 (2002-06)
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Abone igin énemli olan “Ugtan-Uca” hizmet kalitesidir. Ugtan-Uca hizmet kalitesi
Sekil 1’de gobsterildigi Uzere iki terminal arasindaki tim katmanlardaki kaliteyi
kapsamaktadir. Ucgtan-Uca hizmet kalitesi alt bélimlere ayrilarak incelenmektedir.
Sebeke tarafinda dikkate alinacak konu, UMTS Taslyici Hizmet kalitesidir. UMTS
Taslyici Hizmeti, Telsiz Erisim Taslyici Hizmeti ve CN Taslyici Hizmeti olarak iki ayri
kolda incelenmektedir.

Telsiz Tasiyict Hizmeti ve Ilu Tasiyici Hizmeti olarak iki alt bashkta
incelenmektedir. Telsiz Taslyici Hizmeti telsiz araylzdeki tum yoénleri inceler. UTRA
FDD/TDD hizmetini kullanir.

Uctan-Uca hizmet kalitesi icin standart bir yapi kullanilan ve kablosuz veri hizmeti
veren ilk teknoloji UMTS’dir.

Lisans tahsisi yapiimis olan Ulkelerde hizmet kalitesi konusunda burada kaleme
alinabilecek bir kaynak bulunamamistir.

3.8. Yaptirimlar

Ulkelerde lisans sartlarina aykiri davranildi§i durumda Ulusal Diizenleyici
Kurum’un uygulayacagdi yaptinmlar asagidaki Tabloda ézetlenmektedir.

Tablo 3.8.1. Yaptinmlar®

Lisans Sartlari Yerine Getirilmedigi Takdirde

Ulkeler A - =
Duzenleyici’nin Tavri

Kapsama yukomlalikleri makul bir zamanda yerine

Belcika getirilemezse Bakanlik BIPT’in tavsiyesiyle para cezasi
uygulayabilmektedir.

DEriT ] Yukamlultklerin karsilanamamasi veya bilgi sunulmasinin
reddedilmesi halinde NTA tarafindan ceza getirilebilir.

Almanya Lisans iptal edilebilir.

Yunanistan §art!e}r|n yerine get||.'|_|meme3| uyari, askiya alma, ya da lisansin
iptali ile sonuglanabilir.

ispanya Kapsama ve baz istasyon sayisi ile ilgili finansal teminat

Fransa Finansal teminat yok, ancak lisans iptal edilebilir.

Hollanda Fmangal teminat ya da ceza yok ancak lisans iptal edilebilir ya
da degistirilebilir.

Avusturya |Para cezasl.
Lisans sahibi, ilk 5 yil icinde yukidmlalUklerini yerine getirdikge

Portekiz geri 6denmek Uzere, ICP’ye banka teminati seklinde 2,49 milyar
€ Oder.

Finlandiya |Para cezasi ya da teminat yok.

ingiltere Para cezasi yok ancak lisans iptal edilebilir.

Hong Kong |Para cezasi

% Aegis&Connogue, Administrative Fees & Spectrum Charges for Telecommunication services using Spectrum, Report to the
European Commission Directorate General Information Society, Kasim 2001, Sf.75
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3.8.1. Belcika

Dlzenleyici kurum BIPT, bir 3G isletmecisinin lisans sartlarina aykiri davrandigini
tespit ettigi durumda Oncelikle isletmeciye bir ihtarname (notice of default) gdnderir.
Kurum ayni zamanda sartlara aykirnlig tespit edilen durumun ciddiyetine gére hangi
sUrede dizeltilmesi gerektigini ve dizeltimedigi takdirde isletmecinin édemesi gereken
para cezasini belirleyerek isletmeciye bildirir. Belirlenen siire sonunda lisans sartlarina
aykirilik sirdigu takdirde kurum 1 ay icerisinde para cezasi uygulayabilmektedir. Ancak
kurumun bu konudaki karariyla ilgili olarak 1 hafta iginde isletmeciyi haberdar etmesi
gerekmektedir. Bunlara ragmen aykirilik gideriimemigse kurum, lisansin askiya alinmasi
veya geri alinmasi konusunda hikimete tavsiyede bulunabilmektedir.

3.8.2. italya

Dlzenleyici kurum, lisans sahiplerinin lisans sartlarina aykiri davranmayi
tekrarladiklari durumda Haberlesme Bakanligi'na, genel iznin ve bireysel lisansin iptali
ve/veya askiya alinmasi konusunda tavsiyede bulunabilmektedir.
3.8.3. Hollanda

Frekanslarin etkin kullanimini saglamak amaciyla bazi sartlar getirilebilecegi
belirtilmigtir. Bu kapsamda lisans sahibi kendisine verilen frekanslari kullanmadig
takdirde bu frekanslar hukimet tarafindan geri alinabilecegi bildirilmistir.

3.8.4. Yeni Zelanda

Lisans sahibi kanundan veya lisans sartlarindan dogan yukdmlulUklerini yerine
getirmedigi takdirde lisans kismen veya tamamen iptal edilebilmektedir.
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4. 3G SONRASI VE DEGERLENDIRMELER

4.1. 3G Lisanslarinin Verilmesinden itibaren Yagsanan Deneyimler

Gecmis yillarda telekomUnikasyon sektériindeki gelismelerin ve piyasanin doymus
hale gelmesinin bitiin oyuncularn musteri ihtiyaclarini kesfetmeye ve yeni teknolojiler
gelistirmeye ve zorladigi bilinmektedir. UMTS Teknolojisi, isletmecilerin son kullaniciyi
kazanmak igin yeni yollar bulma cabalariyla dogmustur. 3G’nin gerisindeki teknoloji
ilgingtir : Bu teknolojiden beklenen, bir cep telefonunu tasinabilir bilgisayara
donistirmesi, dolayisiyla her yerde ve her zaman internete erisim olanagini
saglamasiydi. Ancak bu ¢abalarin sonuglari beklenenden biraz farkli olmustur. Bunun,
teknolojiye gecisteki zamanlama, beklenenden yavas gerceklesen yenilikler, diger
teknolojilerin (6rnegin cep telefonu teknolojisi) 3G teknolojisi ile uyumsuzlugu dahil
olmak Uzere gesitli nedenleri olabilir. Fakat, Almanya, ingiltere ya da Japonya gibi
Ulkelerde bile sonuglarin beklenenden farklh oldugu inkér edilemez bir gergektir. 2000
yili yazindan bu yana, 3G lisanslarina olan ilgi Avrupa’da azalmistir, bunun nedeni
isletmecilerin ve potansiyel yeni igletmecilerin 3G ile baglantili riskleri yeniden
degerlendirmeye baslamalaridir. Ornegdin Fransa’daki lisanslama prosedlriinde
verilmesi planlanan dért lisans, sadece iki isletmecinin ilgisini cekmistir. Ayni sekilde,
Belgika’da sunulan dért lisans icin de yalniz Ug¢ igletmeci bagvurmustur.

Diger bir yandan, bazi 3G 6ncesi faaliyetler veya 6rnek olarak kabul edilebilecek
bazi test donemleri s6z konusu ise de Japonya diginda higbir Ulkede 3G teknolojisinin
ticari olarak basglatimadigi da unutulmamalidir. Bunlardan bagka, konuyla ilgili
musterilerin bakis agilarini degerlendirmeyi hedeflemis c¢alismalar ve arastirmalar da
mevcuttur. Bu amag¢ dogrultusunda hazirlanmis bir gcalismanin gézler 6niine serdigine
gobre, kablosuz iletisim endustrisinde hizli Ggtncu nesil (3G) mobil hizmetleri hararetle
tartisihirken, dinyanin buytk bir kismindaki tiketiciler bu hizmetler ve bu hizmetlerin
kullanimi konularinda habersiz ve ilgisizdir. Taylor Nelson Sofres Telecoms Europe’un,
13 Kuzey Amerika ve Avrupa Ulkesinde yaptidi bu ¢alisma, potansiyel kullanicilarin 3G
bilincinin bir hayli az oldugunu géstermektedir.”® ABD’de mobil telefon ve internet
kullanicilarinin yaklasik %90’1 bu teknolojiyi “bilmediklerini” ya da hakkinda “¢ok az bilgi
sahibi olduklarin1” séylediler. Avrupa’da ise bu rakam arastirmada belirtildigine gdre
%80°dir.

13 Ulke arasinda, teknolojiden haberdar olma oraninin %44 ile en ytksek oldugu
yer Almanya’dir. Bu oranin en disik oldugu yer %10 ile ABD’dir. Bitln piyasalarda 35
yasin altindaki erkekler en blyuUk ilgiyi gdstermektedir.

S6z konusu galisma, bu teknoloji hakkinda sahip olunan bilginin ¢ok az oldugu
gerceginin yani sira, 3G hizmetini alma konusunda ilginin de az oldugunu ortaya
cikarmigtir. 6'nin en yudksek ilgi seviyesini gosterdigi, 6 Olgekli skalada kaydedilen
sonuglara goére, 13 Ulkenin tamaminda ortalama deger 3’den biraz daha ylUksek
cikmigtir. Arastirmayi yapan sirket, piyasalar arasinda ilgi bakimindan énemli bir farkin
olmadigini ifade etmistir.

% http://www.allnetdevices.com/wireless/news/2001/06/21/study_consumers.html

ALT CALISMA GRUBU-1 -108/128- DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

Arastirmaya goére ilgi gbsterilen hizmetler arasinda, e-posta ve sehir haritalarina
erisim en populer uygulamalardi. Fakat, dGnceden bir e-posta hesabi olanlar olmayanlara
g6re, telefonlan aracihglyla e-postalarina erismek konusuna daha az ilgi
gOstermektedir.

Arastirmaya gore, kablosuz oyun gelistirmede bir canlanma s6z konusu ise de,
etkilesimli oyunlar oynamak 3G hizmetleri arasinda en az ilgi duyulan uygulama
olmustur.

Tablo 4.1.1. 3G Hizmetlerine llgi

3G Hizmetlerine llgi
(internet kullanicilar ve cep telefonu sahipleri
orneklem grubu icin)
Bati Dogu AB

Avrupa Avrupa D
E-posta 4.5 4.7 4.3
Sehir haritasi/yon 4.3 4.2 4.2
bulma
Guncel haberler 4.0 4.4 4.0
Odeme 3.4 3.8 3.0
imkani/otorizasyonu
Cevrimigi 3.5 3.4 3.2
bankacilik/ticaret
Muzik 3.1 3.4 3.2
dinleme/yukleme
Aligveris/rezervasyon 3.0 3.1 2.9
Animasyon 2.4 2.7 2.6
Sohbet/forum 2.3 2.9 2.2
Etkilesimli oyunlar 2.0 2.2 2.4
Bahis/odullu 1.8 1.8 1.8
yarigmalar
(6 Olcekli skalada 1: en duslk 6:en yUksek)
Kaynak: Taylor Nelson Sofres

Taylor Nelson Sofres Telecoms Avrupa direktéri Christian Blondeau arastirmanin
sonuglar ile ilgili yaptigi yorumda; “Bu saptamalar kablosuz Internet hizmeti
saglayicilarinin, potansiyel kullanicilarini bu hizmetler baslatiimadan énce hizmetlerin
gesitleri ve yararlari hakkinda daha c¢ok bilgilendiriimeleri ydéninde ©6nemli bir
gOrevlerinin oldugunu gdstermektedir.” demektedir.

Bu calisma, 12 Avrupa ulkesinde ve ABD’de, Nisan ve Mayis 2001’de 13.058 kisi
ile gérusilerek yapiimistir.®” Calismanin epey carpici sonuglari olmasina ragmen
“yuksek hizda mobil veri hizmetleri’nin gergek érnekleri piyasada hala mevcut degildir
ve bundan dolayi reel piyasa Uzerindeki etkileri de hala belirsizdir. Fakat, kullanici
Uzerindeki etkilerin belirsizligine ragmen UMTS lisanslarinin hiukimetler, saticilar ve
isletmeciler (izerindeki etkileri hala incelenebilir.®®

 http://www.allnetdevices.com/wireless/news/2001/06/21/study_consumers.html
% Comparative Assessment of the Licensing Regimes for 3G Mobile Communications in the European Union and their impact on
the Mobile Communications Sector
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AB mobil telekomUinikasyon penetrasyonu bakimindan lider kabul edilmektedir. AB
dahilinde telekomiinikasyon hizmetleri yaklasik olarak 200 milyar Euro degerindedir.*
Durum bdyle olunca da UMTS lisanslamasi islemini tamamlayan Ulkeler incelendiginde,
bu dlkelerin ¢gogunun Bati Avrupa Ulkeleri (cogunlugu AB Ulkeleri) oldugu agikg¢a
gorulmektedir. (Tablo 3.5.2 Ulkeler ile birlikte yer aldiklari bdlgelerin tam listesini
vermektedir.)

AB'nin Yetkilendirme Direktifi ve UMTS'’in tanitilmasi ile ilgili karari ile birlikte
UMTS lisanslamasi igin duzenleyici ¢cergeveyi net bir bicimde belirledigi de g6z énine
alindiginda, bu listede Avrupa ulkelerinin agirlikli olmasi sasirtict degildir.

Bu dizenleyici gerceveyi olusturmus olmasinin yani sira, AB’nin temel hedefi
basta da belirtildigi gibi telekomUnikasyon sektdriinde diger lkeler Gzerindeki rekabetgi
astinligana sardirmektir. Hig siphesiz bu Ustinligin en énemli sebeplerinden birisi
Avrupa Ulkeleri arasindaki uyumdur. Bu uyumu sirdirmek amaciyla, Avrupa Birligi 3G
teknolojisi alaninda tim Avrupa’yl kapsayan bir standardizasyon yaratmayi ve bu hizh
bir dizenleyici ¢cerceve olusturmayi hedeflemisgtir.

2001’de Avrupa Bilgi Toplumu Mauadurligtu (European Information Society
Directorate), Uiye Ulkelerden AB’nin liderlik etmek istedigi 3G mobil telefon teknolojisini
desteklemelerini istemistir. Bununla birlikte, Komisyon tyesi Liikanen, 15 uluslu Avrupa
Birligi'nin 3G mobil telefonlari hakkinda fazla iyimser oldugunu ve yaklagimin sunulan
hizmetlere yeterince odaklanmadigini kabul ediyor. Liikanen; “Asil sorun teknoloji
hakkinda c¢ok fazla iyimser olmamizla beraber, icerik tartismalarinin ¢ok zayif
kalmasiydi,” derken, “Hatalarimizdan ders gikarmaliyiz.” diye de ekliyor.'®

Genel resmi daha iyi anlayabilmek icin, ‘NASDAQ’da egilim endekslerin yillhk
gelisimi de ayrica incelenebilir. (Sekil 3) Grafik Uzerinden izlenebilecegi Uzere, 3G
lisanslarinin gogunun verildigi zamanda (yodun olarak 2000 yilinda), “yeni ekonomi’den
beklentiler ¢cok yiksekti. Bu durum, (lisanslarin sirasiyla Agustos 2000 ve Nisan 2000’de
verildigi) Almanya ve ingiltere’deki lisans fiyatlarinin yilksek olmasinin da nedenidir.
Yine Avrupa’da mobil telekomuinikasyon sektdrindeki egilim incelendiginde, abone
artisinin 2002 yilinda %12,5 oldugu, bu oranin artisin %23,3 oldugu 2001 yilina kiyasla
oldukca az oldugu gérilmektedir. '

% http://www.vjolt.net/vol6/issue3/v6i3-a17-Sokol.html
1% http://news.com.com/2100-1033-835244. html
1" http://www.cellular-news.com/search/index.php
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Sekil 4.1.1. Son 5 Yillk NASDAQ Kdiresel Endeksi
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3G konusunda g6z éninde bulundurulmasi gereken bir baska goéris de, mevcut
bazi teknolojilerin 3G ile rekabet edebilecegi yénindeki birtakim degerlendirmelerdir.
Commerzbank’in bir raporunda belirtildigine gére; “lIk birkac¢ yilda, alternatif teknolojiler,
hem mevcut hem de piyasaya yeni giren mobil sebeke isletmecilerinin operasyonlarinda
biylk yer kaplayacaktir.”'%

“8G yatinm kazanclarinin, alternatif teknolojilerin varligindan dolay! sorunlari
olabilecegine dair birtakim gérlsler asagidaki sebeplerden kaynaklanmaktadir;

. GPRS’in kapasitesi, veri hizmetlerine olan talebin biyutk bir kismini karsilamaya
yetebilir.

. Wireless Local Area Network (WLAN) gibi alternatif ¢6zimler de, 3G’'den kazang
firsatlarini zayiflatacaktir®*

4.2. Guncel Haberler
4.2.1. Avrupa Ornekleri

Kablosuz iletisim sektort, Avrupa icin ABD ve Japonya kargisinda rekabetci
Ustinlik elde edebilecegi birkag sektérden biridir. Avrupa’nin mobil iletisim endUstrisi,
3G sebekelerinin yapilandirilmasi ve yeni ¢oklu ortam hizmetlerinin gelistiriimesi ile,
yuksek maliyetli bir yatinm safhasina girdi, Fakat yatirnmcinin glveni, borsalarin
telekomunikasyon sirketlerine karsi son zamanlardaki ilgisizligi ve 3G sonrasi yasanan
gelismeler sebebiyle sarsiimistir. iste bu sebeple isletmeciler fon bulmada ciddi sorunlar
yasiyorlar. Bunun bir diger nedeni de tiketici talep tahminlerinin degismis olmasidir.
Avrupa 06rnedi ele alinirken, 3G ile ilgili ginimuizdeki regulasyon politikalarinin,

'%2 Global Mobile, June 20, 2001
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yatirimcilarin mobil isletmecilerden kazang beklentilerinin ylksek oldugu bir dénemde
olusturulmus oldugu unutulmamalidir.'®

italya

_ italya’da baslangicta, lisanslarin 6 igletmeciye verilmesi planlanmisti, fakat Blu'nun
(Italya’min dérdinct isletmecisi) ihaleden cekilmesi sebebiyle sadece 5 isletmeciye
UMTS lisansi verilebilmigtir.

Diger taraftan lisanslarin 19 Ekim 2000 tarihinde 5 isletmeciye (H3G, Ipse2000,
Omnitel, Wind, TIM) verilmis olmasina ragmen, su anda bunlardan sadece 4 tanesi
ticari olarak 3G hizmetleri saglamaya hazirlanmaktadir. (H3G, Omnitel, Wind, TIM).

Ipse2000 ticari agilisa hazirlanan dort isletmeci arasinda yer almiyor. Telefonica
ve Sonera’nin 3G yatirimlarindan ¢ekilmelerinin bir uzantisi olarak Ipse2000 iglemlerini
durdurmustur. Ipse2000’nin ¢ékistinden énce 600°'den fazla kisi istihdam edilmisti ve
sonug olarak bu insanlar simdi zor kosullar altinda is aramak zorunda kaldilar.'®*

Bu arada, Telecom ltalia Mobile ve Omnitel kendi 3G aciliglari ile ilgili olarak resmi
aciklama yapmamis olmalarina ragmen, her ikisinin de yil sonuna dogru en azindan test
hizmetlerine baslamasi beklenmektedir. Diger yandan Wind, bu yil test hizmetleri
baslatmay! distindigini aciklamistir. italya’da 3G hizmetlerinin gelecegine iligkin
dmitler, hdkimetin UMTS lisanslarinin siresini yakin bir gelecekte 15 yildan 20 yila
cikaracagi ydniindeki aciklama ile birlikte canlanmis gériinmektedir.'®

ispanya

UMTS lisanslari, Ispanya’da, Mart 2000°'de 4 isletmeciye (Xfera, Telefonica, Airtel
ve Amena) her biri 111 milyon Amerikan Dolari karsihdi olmak Uzere verilmistir.

ispanyol hiicresel isletmeciyi Telefonica Moviles (igiinci nesil UMTS mobil
sebekesinin yapilandirmasinin ilk asamasini tamamladiklarini teyit etmistir. Diger
taraftan Telefonica ise; “GSM’de oldugu gibi, 3G teknolojisinin olgunlasma derecesi ve
isletim platformlarinin ve sistemlerinin standartlastirilmasi, bu hizmetlerin gelecekteki
ticari acilisini belirleyecektir,” demistir.'%®

Bu arada,Telefonica’nin Ispanya digindaki bélgelerde, bitiin 3G faaliyetlerini
durdurmaya karar verdigi de unutulmamaldir. Telefonica’nin agikladigina gére, Italya,
Avusturya, Isvigre ve Almanya’da 3G mobil girisimlerinin durdurulmasi 2002 ile 2005
yillari arasinda kendilerine 2,4 milyar euro tasarruf etmesini saglayacakiir.

Bu arada, bir baska ispanyol igletmeci olan Xfera da 3G yatirimlarini bir siireligine
askiya almistir. 1%

193 http://www.wind.it/eng/download/interscambio/45/Sviluppo_3G.pdf
1% http://www.3gnewsroom.com/3g_news/jan_02/news_1816.shtml
1% hitp://www.europemedia.net/shownews.asp?ArticleID=11763

1% hitp://www.3gnewsroom.com/3g_news/may_02/news_2239.shtml
197 http://www.3gnewsroom.com/3g_news/jan_02/news_1816.shtml
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ingiltere

ingiltere’de 5 isletmeci (Hutchison 3G, Orange, Vodafone, OneOne, BTCellnet)
Avrupa’daki muadillerine kiyasla cok yiiksek lisans Ucretleri 6édemek suretiyle 3G
lisanslari almigtir.

ingiltere’de Telecom isletmecileri 2007 yilina kadar kendi sebekelerini kurmak ve
bu tarihe kadar nufusun %80’ini kapsama alanina almak zorundadir.

3G lisanslarinin oldukga erken verildigi (Nisan 2000) Glkelerden biri olan ingiltere,
hem B2B'de hem de kisisel kullanimda Avrupa Internet kullaniminin lideri
konumundadir.

Lisans verilen igletmeciler arasinda olan ve 3G islemleri “3” markasiyla lanse
edilen Hutchison/TIW’nun sahip oldugu H3G, ticari ac¢ihs i¢in belirlenen son tarih olan
Eyltl 2002 tarihine sadik kalamayacagini belirtmistir. Cep telefonu ve sebeke donanimi
Uretiminde yasanan gecikmeler 3G’nin baslatiimasini da geciktirmektedir.

The Sunday Times'da yayinlanan bir rapora gére, H3G ayrica 3G muisterilerinin
baglanti sorunlari yasayabilecegini de kabul etmigtir. Rapor, gazetenin 28 Temmuz
2002 tarihli ingiltere baskisinda “Hutchison 3G Sorunlarinin Varligini Kabul Ediyor”
basligiyla yayinlanmistir. Gazetede, Hutchison’a cep telefonu saglayan NEC ve
Motorola’'nin, baglanti sorunlarinin gelecek yilin ortasina kadar ¢6zilmesinin mimkin
gdriinmedigini ifade ettigi yaziimaktadir.'%

Portekiz

Lisanslama ydntemi olarak glzellik yarismasini se¢gen Portekiz, mevcut i¢ GSM
isletmecisine (Optimus, TMN ve Vodafone Portugal) ve piyasaya yeni giren bir
isletmeciye (OniWay) 3G lisansi vermigtir. Lisanslarin her biri 85.58 milyon Amerikan
Dolari ve suresi 15 yil olmak Uzere verilmistir. Portekiz, Ocak 2002 tarihindeki yeni
hizmetin resmi acilig tarihinden énce her bir sebekenin kurulmasi igin ek olarak 768.4
milyon Amerikan dolarinin yatiriimasi gerektigi yéniinde bir hiikiim sart kosmustur.'%

Benzer sekilde, Portekiz'in dért 3G lisans sahibini temsil eden bir konugsmaci 3G
donaniminin eksikligi sebebiyle gelecek nesil hizmetlerin belirlenen agilis tarihlerinde bir
gecikme beklediklerini kisa bir siire énce ifade etmistir. '*°

Almanya

Almanya’da lisanslar bazi ulkelerdeki isletmecilere kiyasla ¢ok daha ylUksek
ucretler karsihginda Temmuz 2002’de 6 isletmeciye verilmistir (T-Mobil, E-Plus, Quam,
D2 Vodafone, MobilCom, Viag Interkom). Bunlardan tgu, Vodafone, MobilCom ve Viag
Interkom ticari faaliyetlerine 2003 yilinin ilk ¢ceyreginde baslayacagini ilan etmis olsalar
da, yakin zamanda, D2 Vodafone, ticari acilisini 2003 yilina erteledigini agiklamistir.
Buna sebep olarak da 3G operasyonlari igin gerekli olan cep telefonlarindaki teknik bir
takim problemleri géstermiglerdir.

1% hitp://www.europemedia.net/shownews.asp?ArticlelD=11767
199 http://www.vjolt.net/vol6/issue3/v6i3-al7-Sokol.html
"0 http://www.europemedia.net/shownews.asp?ArticleID=12153
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Diger taraftan, Telefonica ve Sonera, yaptiklari yaklasik 8 milyar Euro’luk yatirimi
hice sayarak, Almanya’da kurmus olduklari yatirim ortakligini iptal etmislerdir.'"’

16 Agustos 2002 tarihli Financial Times Deutschland, bir diger lisans sahibi
MobilCom’un, Gglinct nesil mobil telefon teknolojisi ile ilgilenen sirketdigi yaklasik 300
danigmaniyla olan sézlesmelerini iptal ettiginin haberini vermigtir.

isvec

isveg'te Aralik 2002 tarihinde lisanslar oldukca disik bir licret karsihginda 4
isletmeciye  (Europolitan, HI3G Access, Orange Sverige, Tele 2) verilmigtir. Yakin
zamanda, France Telecom’un bagl kurulusu olan Orange SA, Isveg'te lglincii nesil
sebeke yapilandirmasini 2006 yilinin sonuna kadar ertelemeyi istegini bildirmistir.''?
Orange’in bu istedi Avrupali telekom igletmecilerinin 3G projelerinden cekildikleri veya
cekilecekleri yonindeki aciklamalarini takip eder niteliktedir. Sirket, hlcre saha
lokasyonlari (cell site locations) elde etmenin zorlugunu ve 3G ugumlu cep telefonlarinin
eksikligini, erteleme isteklerinin nedeni olarak ileri stirmektedir."”

Orange’in bu talebi dizenleyici kurum tarafindan reddedildigi takdirde, sirket
lisansini kaybetme tehlikesiyle karsilasacaktir.

isvec’'te diger igletmeciler de lisans sartlarini sorgulamaktadirlar. Mayis ayinda
Vodafone Group’un biylk hissedari oldugu Vodafone Sweden, 3G sebekelerinin
lisansin dngdrdigl zere 2003 yili sonuna kadar isvec nifusunun %99’unu kapsama
altina alabilmesini beklemediklerini aciklamistir. Stockholm’de bir analizci, isveg
¢capinda binlerce baz istasyonu kurmak gerektigi géz 6nline alindiginda, herhangi bir
Isveg'teki herhangi bir lisans sahibinin 2003 yili sonunda sebeke yapilandirmasini
tamamlamasinin “fiziksel olarak imkansiz” olacagini séylemisgtir.

Bir arastirma raporu notunda, Lehman Brothers, Orange’in isveg'teki talebinin; az
sayida yeni isletmecinin 3G sebekesini yapilandirmayl tamamlayabilecegini ve de
mevcut isletmecilerin  blylk olasilikla yatinmlarini azaltma egilimine girecegini
gdsterdiginin altini cizmektedir.'™

3G planlarinda geri adim atiimasi ile ilgili haberler, mobil ekipman Uretiminde
piyasa lideri olan isvegli Ericsson gibi telekom donanim Ureticilerine ait hisselerde de
disUse neden olmus ve birgok Uretici de gelecekte, 3G teknolojisinden kaynaklanacak
satis artisina dair umutlarini ileriye atmistir.

Finlandiya

Mart 1999°da, Finlandiya, tGg¢tincl nesil mobil telefon hizmetleri i¢in lisans veren ilk
ulke olmustur. Doért adet lisans, Sonera, Radiolinja, Telia Mobile ve Suomen Kolmegee
adinda bdlgesel telekominikasyon firmalarindan olusan bir konsorsiyuma, bedelsiz
olarak verilmistir. Finlandiya’nin diinyadaki en yiksek mobil penetrasyon oranina sahip
ulke oldugu dusunulirse -ki Ulkede mobil telefon sayisi sabit hat sayisini gegcmektedir-,

" http://www.verimonitor.com/~fa915b14a91049fa817e964de3a18e10~/all/news/product.asp?pid=210464EC-80F F-4596-A624-
BD87A6E22F57

"2 http://www.wirelessreview.com/ar/telecom_update_orange_seeks

13 http://www.cellular-news.com/search/index.php?term=3G&start=8

"'* www.compactnews.com
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hiukimet cok ylksek lisans Ucretlerindense bu yaklasimin, daha hizhh bir UMTS
sebekesi yapilandirmasi saglayacagini imit etmekteydi.'"™

Finlandiya’'da lisanslar, UMTS sebekelerinin 1 Ocak 2002 tarihinde operasyona
baslamasi sarti ile verilmisti. Oysa simdi Radiolinja, UMTS sebeke teknolojisi
gelistirmede yasanan sorunlari ve 3G teknolojisiyle uyumlu cep telefonlarinin nitelik
bakimindan vyetersizligini sebep g0stererek, ticari acilisin yapilmasi icin 6énceden
belirlenen nihai tarihin ertelenmesini talep etmistir.’'®

Fakat rakip mobil telefon sirketi Sonera hi¢ kimse kullanamayacak bile olsa UMTS
operasyonlarini daha énce belirtilen zamanda baslatmayi planladigini séylemisgtir.

Sonera’nin sézcust “8G uyumlu cep telefonu olmamasi ihtimal dahilindedir,”
demis ve BT ile Manx Telecom’un UMTS baslangi¢ tarihini erteleme nedeni olarak
gbsterdigi cep telefonlari ile ilgili sorunlari kendilerinin de yasadigini sézlerine eklemistir.
Sonera’nin Finlandiyali telefon Ureticisi Nokia’dan bile yardim isteyemeyecegini ¢lnki
onun 3G uyumlu cep telefonlarinin da 2002’nin son dénemlerine kadar kullanima hazir
olamayacagini belirtmistir.

Hollanda

Lisanslarin verildigi tarih itibariyle, bes mevcut GSM isletmecisinin bulundugu
Hollanda’da, verilmesi planlanan yine 5 lisans igin acgilan ihalede, yeni katilanlari tesvik
edebilecek pek bir sey yoktu. Mevcut igletmeciler bazi bilesenleri 3G sisteminde
kullanilabilen mevcut 2G sebekelerinden yararlaniyorlardi. Sonug olarak beklendigi
Uzere, lisanslar mevcut igletmecilere verildi (KPN Mobile, Vodafone, O2, Dutchtone ve
Ben).

Bu isletmeciler arasinda, KPN, buyuk bir kismi 3G yatirmlarindan kaynaklanan
zararlar sebebiyle, 2002’nin ikinci ¢eyreginde 9.2 milyar Amerikan Dolari net zarar
ettigini acikladi. 2001 yilinda ayni dénemindeki zarar ise 487 milyon Amerikan Dolari
idi.

isvigre

isvicre'de 3G lisanslari 4 isletmeciye verildi (Swisscom, Orange, Sunrise and
Team 3G [Telefonical).

Ancak Isvigre'nin telekom diizenleyici kurumu ComCom, 3G lisans sahipleri igin
erteleme dnerdi ve sebeke yapilandirmalarinin yavaslamasina izin verdi.''” Regulasyon
kurumu bunun nedeni olarak cep telefonlarinin ve belli hizmetlerin eksikligini
gbstermigtir.

Bu arada, Ispanya digindaki butin Ulkelerde 3G islemlerini durduracagini
aciklayan Telefonica'nin bu Glkedeki faaliyetleri de su an i¢in durdurulmustur.

"3 http://www.vjolt.net/vol6/issue3/v6i3-al7-Sokol.html
18 http://news.bbc.co.uk/1/hi/business/1332274.stm
"7 http://www.cellular-news.com/search/index.php ?term=3G%20HANDSE TS&start=15
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Norvec

Norveg'te lisanslar Aralik 2000 tarihinde 11,2 milyon Amerikan Dolari tutarinda
lisans bedeli karsihginda 4 isletmeciye verilmistir (Telenor, NetCom, Broadband Mobile
and Tele2 Norge). Fakat, bunlardan Broadband Mobile lisansini hikimete geri
vermistir.''®

Diger taraftan, Norvegli telekom isletmecisi ve 3G lisansi sahibi Tele2 Norway, 3G
sebeke yapilandirma gerekliliklerini tam olarak yerine getiremeyecegini kisa bir sire
6nce agikladi. Agiklamaya goére sirket, 1 Aralik 2002 tarihine kadar 1.700 baz istasyonu
kurma yoénindeki regulasyon hedefine ulasamayacak. Bu ayin baglarinda, sirket
Norvec¢'te daha fazla 3G yapilandirmasi yag)amayacagw acikladi ve Norveg
hiikiimetinden hiikiimleri hafifletmesini talep etti.'’

4.2.2. Avrupa Birligi Uyesi Olmayan Ulkeler
Avustralya

Avustralya’da Telstra, Vodafone, Optus ve Hutchison 3G ihalesini kazanan
isletmecilerdi. Hutchison kisa bir stire énce — gelecek yilin baslarinda 3G hizmetleri ile
birlikte lanse edilecek olan - ilk 3G mobil cihazlarinin, video kamera, klresel
konumlandirma sistemi (GPS), PDA, video streaming ve MPEG3 06zellikleri ile birlikte
gelecegini acikladi. '%°

Japonya

Japonya’da Haziran 2000°’de 3G lisanslar 3 isletmeciye bedelsiz olarak verilmigtir
(NTT DoCoMo, Japan Telecom ve KDDI Corp).

Japonya’nin Uglnct blylk mobil tasiyicisi Japan Telecom, J-Phone adli bagh
sirketinin Haziran 2002 tarihine kadar pazarda yuksek hizda hizmet vermeye
baslayacagini séylemis olmasina ragmen, bu sirketin de 3G igin tam kapsamli mobil
hizmeti yapilandirmasi Ekim 2002’ye kadar ertelenmistir. '’

Diger yandan, Japan Telecom blylk sehirlerdeki musterilerinin 2001 yili sonuna
kadar 3G hizmetlerini alacagini sdylemisti. Fakat sirket, yeni 3G standardlarinin
uygulanmasi i¢cin daha ¢ok zamana ihtiyaci oldugunu sdyleyerek acilis tarihini
degistirmisti.

Japan Telecom 2002 yilinin Ekim ayinin ortasi itibariyle halen ticari faaliyetlerine
baslamamistir.

"8 http://www.cellular-news.com/3G/norway.shtml

"9 http://www.europemedia.net/shownews.asp?Article|D=12008

120 http://www.3g.co.uk/PR/May2002/3459.htm

2! http://www.3gnewsroom.com/3g_news/mar_01/news_0391.shtml

ALT CALISMA GRUBU-1 -116/128- DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

Diger taraftan, daha Onceleri i-mode ile adini duyuran NTT DoCoMo 2001’de
gelecegin en ¢ok konusulan mobil teknolojisi olan 3G mobil hizmetini sunan ilk tasiyici
olma Ginvanini edindi.'?

Gosterissiz acilis, DoCoMo’nun hizmetle ilgili igerigin kapsami ve sunabilecegi
hizmetlerle ilgili tam anlamiyla emin olmadan &6nce temkinli hareket etmek istedigi
izlenimini yaratti.'®®

Credit Suisse First Boston’dan Mark Berman ve Kazu Ejiri tarafindan hazirlanan
raporda, gostermis oldugu agir gelisim sireci g6z 6nine alindiginda FOMA’nin ciro
kazanclar veya nakit akiglari Uzerindeki somut etkilerinin 3 ila 5 yildan &nce
gdrilemeyecegi sdylenmektedir.'?*

Cin

13 Haziran 2002 de yapilan bir agiklamada, Gin Halk Cumhuriyeti'nin tg¢iincu nesil
telekomiinikasyon lisanslarini 2004 veya 2005'ten énce vermeyecedi belirtildi. ilgili
bakanlk yetkilileri, bunun en énemli sebebinin pazar ve sebeke kosullarinin heniz
gelismemis oldugu gergegi oldugunu belirttiler. Bakanligin telsiz frekansi planalama
sorumlusu Chen Ruming yaptidi aciklamada séyle dedi;

“Devlet lisanslari bu sene igerisinde vermeyi Umit etmiyor. Sebeke igletimlerinin
glvenilirliginden emin olabilmek icin, 3G standartlarinin 2003 yilina dek test edilmesi
gerekiyor. Dolayisiyla bu devlet 3G operasyonlarindan ve pazarin durumundan emin
olmadigi siirece 3G lisanslarini vermeyecektir.”'®

Chen, konuyla ilgili olarak, 3G hizmetlerinin, su anada halihazirda bulunan
haberlesme standartlarina ancak 2006 yilindan itibaren ciddi bir rakip olacagini
disindigina de belirtti.

4.3. Giincel Geligmeler Uzerine Degerlendirmeler

3G dunyasi ile ilgili guncel gelismeler (zerine yapilabilecek genel
degerlendirmede asagidaki noktalar dikkat cekmektedir :

- 90’larin sonunda 3G’den beklentiler Avrupa mobil endustrisinde hayal kirikhdi ile
neticelenmistir. YUksek penetrasyon oranlarina ulagsmis piyasalar, altyapidaki
gecikmeler ve diger dis olaylarin etkileriyle, bir zamanlar patlamis olan satislarin
yerini pazarda yasanan daralma almistir.

. Dlnya d&rneklerine bakildiginda gériimektedir ki su anki 3G lisans sahiplerinin
pekcogu daha o6nce 2G tecrlbesi olan igletmecilerdir. Dolayisiyla acikca
gorulmektedir ki bir 3G isletmecisinin basarili olmasi yolunda, mevcut isletmecinin
deneyimleri cok dnemli olmus ayrica mevcut altyapilari 3G isinde de var olmalari
icin onlara destek saglamis ve cesaret vermigstir. Tablo 4.3.1'de 2G ve 3G lisans
sahiplerine iligkin ayrintili bilgi verilmektedir.

'22 http://www.hutchison3g.com/index.omp

'3 http://www.pcworld.com/news/article/0,aid,64103,00.asp
124 Kiiresel Mobile, Volume 9,Number 9 May 22,2002

"2 http://www.compactnews.com
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Tablo 4.3.1'%° 2G ve 3G Lisans Sahipleri

nahtar
2G ve 3G lisansi var

2G lisansi var 3G lisansi yok
2G ve 3G lisansi var ve 3G isletimine baglamasi bekleniyor
2G ve 3G lisansi var ve 3G isletimine baglamayacak

Ulke isletmeci

Avusturya

3G Mobile (Telefonica)

3
Belcika
Danimarka

Sonofon

3
Finlandiya
Fransa
Almanya

MobilCom

Quam (Telefonica
Yunanistan

Q-Telecom
irlanda

126 http://www.gsmworld.com/index.shtml ve www.cellular-news.com
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italya
Blu
Ipse2000 (Telefonica)
3
Liksemburg
Hollanda
Norvec
Broadband Mobile
Portekiz
ispanya
Xfera
A Telia
Isvec
isvigre
Team 3G (Telefonica)
ingiltere
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" Raporun “3G Oncesi” kisminda tartisildigi lizere, mevcut isletmecilerin 3G’den en
blyUk beklentisi cografi yayilimlarini biyatebilmekti. Yiksek beklentilerin oldugu
bu dénemde, kendi pazarlari disinda firsatlar kollayan pek cok 2G isletmecisi
vardi. France Telecom, TIM (Telecom ltalia Mobile), Telefonica, Vodafone ve
Sonera uluslararasi dizeydeki 2G igletmecilerinin basarili drnekleridir. Fakat
3G’den beklentiler hentz karsilanmamistir. Uluslararasi dizeylere ulasmak igin
agresif stratejisine devam eden Telefonica yurtdigi pazarindaki butin 3G
faaliyetlerini kisa bir zaman 6nce durdurmustur. Diger taraftan, isveg'te France
Telecom’un milkiyetindeki Orange bir erteleme icin isve¢ Telekomiinikasyon
Kurumu’'na basvurmustur. Sonug¢ olarak, su anda 3G baglantili yurtdigi
operasyonlarinda pek fazla sorunu yokmus gibi gbrinen tek igsletmeci
Hutchison’dir.

. Bir diger 6nemli nokta da, 3G hizmetleri icin kullanilacak cep telefonlari s6z
konusu oldugunda hala teknik ve finansal sorunlarin giderilememis olmasidir.
Oncelikle, misterilerin daha pahali cep telefonlarina ve hizmetlere gecis yapmaya
¢ok hevesli olmayacaklarina dair inang artmaktadir. Cep telefonlarinin bu ylksek
maliyetleri sebebiyle igletmecilerin abone kazanmak icin musgterileri stbvanse
etme yUkunu Ustlerine almalari gerekecektir. Konuyla ilgili bir tartismanin sonuglari
asagidaki gibidir :

“Higbir tluketicinin ileri teknolojiye sahip bir cihaz igin 499 Euro civarinda bir
meblagdan daha fazla 6édemeye hazir olmadigi agiktir ve hatta blytk ¢ogunluk
icin bu sinir 250 Euro’dur. Yakin gelecekte ¢odu cihazin sibvanse edilmemis
perakende degerinin 1,200 Euro civarinda olacagl dustnulirse, 500 Euro ile 800
Euro arasinda siibvansiyon gerekli gériilmektedir.”'?’

Vodafone’'un Alman mobil operasyonlarinin basi (Juergen von Kuczkowski)
tarafindan yapilan bir bagka agiklama ise sunlar séylenmektedir :

“Cep telefonlarinin miktarindan daha ¢ok kalite standardlari ile ilgili sorun vardir.
Biz telefonlarin performans 6zelliklerinden memnun degiliz. Bu handover sorunlari
icin de boyle. Tedarikgilerimiz ¢ogu zaman belirlenen takvimlere uyamiyorlar,
ustelik dzellikleri ve terminalleri strekli degistiriyorlar.”

Diger taraftan mobil cihaz ve ekipman dreticileri, gérintl, ses ve hizli internet
hizmetlerinin mobil telefonlar Gzerinden aktarimini saglamak amaciyla yiuksek hizli
3G teknolojisi gelistirmek i¢in milyarlarca dolar yatiriyorlar. Bununla beraber,
Motorola, Avrupa’da 3G kullanan telefonlar igin kitle pazarinin olusumunun 2004
yilina kadar siirebilecegine inanmaktadir.'?®

" Dikkat edilmesi gereken bir diger nokta da cep telefonlarinin 3G uyumlu hale
getiriimesindeki gecikmeler sebebiyle, bircok Avrupall igsletmecinin 3G sebeke
acilislarini  yavaslatmis olmalaridir. Avrupa’da birgok isletmeci regulasyon
kurumlarina 3G hizmetlerinin  ticari  agilisinin  ertelenmesi  talebiyle
basvurmaktadir."® Mobil isletmecilerin, 3G hizmetlerinin yolda olduguna dair
iddialarina ragmen, en son raporlar 3G’nin hazir oldugu konusundaki stpheleri
destekler niteliktedir. Bazi analizciler, Telefonica/Sonera’nin Avrupa’daki UMTS

27 http://www.3g.co.uk/PR/August2002/3925..htm
'8 http://www.3g.c0.uk/ZPR1154.htm
129 http://www.cellular-news.com/search/index.php / 18-08-02
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sebekelerini gekmek yonindeki sok edici kararinin bu yondeki pek ¢ok karardan
ilki olacagini tahmin etmektedirler. '*°

" Su anda, diinyada W-CDMA uygulamasi konusunda bilinir mlgsteri potansiyeline
sahip tek isletmeci Japon NTT DoCoMo’dur.Ticari acilislarin henliz tam anlamiyla
baslamamigs olmasi nedeniyle 3G operasyonlarinin sonuglari hakkinda kesin bir
¢cikarimda bulunmak icin henliz erken oldugu sdylenebilir. 3G pazarindaki bitln
olumsuz sonuglara ragmen, veri hizmetleri hala iyi firsatlar sunabilir. Tarafsizhgi
tartismaya acik olsa da, UMTS-Forum Birligi veri hizmetlerinin sonucu hakkinda
hala ¢ok iyimser.

. Diger bir yandan, bu tahminleri degerlendirirken, TuUrkiye’nin penetrasyon
oranlarinin ve piyasa sartlarinin dinyanin geri kalan kismindan ¢ok farkli oldugunu
dikkatle g6z Onlnde bulundurmak gerekir ve bu tir karsilastirmalar 6zenle
yapiimalidir.

'3 http://www.europemedia.net/shownews.asp?Articlel D=11767
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TANIMLAR VE KISALTMALAR

1G Birinci Nesil Haberlesme Sistemleri
(Sadece ses iletimine olanak veren analog mobil haberlesme teknolojileri,
orn. NMT, AMPS, TACS)

2G ikinci Nesil Haberlesme Sistemleri
(Sesin yaninda disik hizli veri iletimine de imkan taniyan sayisal mobil
haberlesme teknolojileri, 6rn. GSM, TDMA, CDMA, PDC)

2.5G 2G sistemleri Uzerine kurulan ve 2G sebekelerinin veri iletim hizini
artirarak  3G’nin avantajlarinin  bir bdliminl daha uygun fiyatlarla
tiketiciye ulastiran gegis teknolojilerine verilen ad.

3G Uglincii Nesil Haberlesme Sistemleri (6rn. UMTS, CDMA2000)
(Yeni bir frekans bandindan ve daha fazla bant genisliginden yararlanarak
ses, goruntd, internet ve multimedya uygulamalarini mobil alana tagiyacak
yeni nesil mobil iletisim teknolojilerine verilen genel ad.)

3GPP 3rd Generation Partnership Project
(ETSI, ARIB, TIA gibi bdlgesel standardizasyon kuruluslarinin 3:nesil
standartlarindan WCDMA'in ¢alisma standartlarini  belirlemek igin
kurduklari ortak kurulus)

ACTS Advanced Communication Technologies and Services

AMPS Advanced Mobile Phone Service
(Amerika’'da ve Gin’de kullanilan 800-900 MHz bantlarinda ¢alisan analog
1.Nesil Mobil Haberlesme Sistemi)

ARPU Average Revenue per User
(Isletmecinin elde ettigi Abone Bagi Aylik Ortalama Gelir)

Asynchronous Asenkron, iletim sistemlerinin senkronize olmadan kendi saatlerine gore

Svnchronous galismasi, yada iki yonla veri iletiminin oldugu ortamda veri hizlarinin

y u birbirine esit olmamasi, érn. internet erigsiminde veri indirme hizi veri

gdnderme hizindan yUksektir. PSTN sebekesinde ise iki yonli veri iletim
hizi da esittir yani senkron iletisim s6z konusudur.

BS Base Station
(Mobil terminallerle sebeke arasinda radyo sinyallerinin gdnderilip
alinmasini saglayan arabirim)

BSC Base Station Controller
(Baz istasyonlari santrale baglayan arabirim)

BSS Base Station Subsystem
(BSC ve BTS’den olusan sebeke bolimi)

BTS Base Transceiver Station
(Sebeke ile mobil telefon arasindaki haberlesmeyi saglayan radyo
sinyallerinin bir anten ve alici/verici kullanarak génderilip alinmasini
saglayan arabirim)

CDMA Code Division Multiple Access
(2.Nesil mobil sistemlerde kullanilan, ¢oklu frekanslarin eszamanl olarak
kullanimina izin veren sayisal telsiz erisim teknigi)

CDMA2000 ITU tarafindan da onaylanan 3.Nesil telsiz erisim standardi. 2GHz bandini

kullanan CDMA varyasyonu.)
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CN Core Network
(Cekirdek Sebeke, MSC, HLR, VLR, AuC gibi elemanlar igeren, ses ve
veri iletimi icin gerekli anahtarlama, ydnlendirme gibi faaliyetleri yUriten
sebeke birimi.)

CS, PS Circuit Switched vs. Packet Switched
(ki cesit telsiz veri iletim yéntemi vardir. Devre anahtarlamall ve Paket
anahtarlamali.
Devre anahtarlamali sistemde her baglant igin sadece o baglantiya 6zel
bir kanal ayrilir. Ucretlendiriime de kanaldan bilgi iletilsin veya iletilmesin
kanalin kullanildigi streye gére yapilir. Mobil telefonlar Gzerinden sesli
iletisim devre anahtarlama kullanilarak gercgeklestirilir.
Paket anahtarlamada veriler ¢ok sayida pakete ayrilir ve dyle iletilir. Varig
noktasinda ise paketler birlestirilir. Bu sayede mevcut hat daha etkin
olarak kullanildigi i¢in devre-anahtarlamali teknikten daha yUksek hizlara
erigilebilir. Ayrica paket-anahtarlamal teknikte Gcretlendirme hattan iletilen
bilgi miktarina gére yapilabilir. Mobil telefonlar Gzerinden SMS gdnderimi,
internet erigimi gibi servisler Paket anahtarla kullanilarak gerseklestirilir.)

DCS1800 Digital Communications System 1800 MHz
(Avrupa ve Asya Pasifik’'te kullanilan 1800 MHz bandinda ¢alisan GSM
standardi, GSM1800 olarak da bilinir.)

DECT Digital Enhanced Cordless Telephone
(Avrupa’da kablosuz telefonlara has, 12 zaman slotu TDMA kullanan bir
dijital telsiz teknolojisidir.)

DL/UL Downlink (Baz istasyondan Mobil istasyona dogru iletim.)
Uplink (Mobil istasyondan Baz istasyona dogru iletim.)

Dual Mode iki farkli iletim teknolojisini (6rn. AMPS ve TDMA) destekleyen telsiz
telefon.

Dual Band iki farkli frekans bandini destekleyen telsiz telefon. (6rn. GSM 900, GSM
1800 MHz)

EDGE Enhanced Data Rates for GSM Evolution
(GSM sistemi Gzerine kurulan ve ilave bir modilasyon teknigi kullanarak
veri iletim hizini 384 kbps’a kadar ¢ikararak multimedya ve genisbant
uygulamalara imkan taniyan sisteme verilen ad.)

EIR Equipment Identity Register
(Bir GSM sebekesi izerindeki gegerli batiin IMEI numaralarinin tutuldugu
veri tabani.)

ETSI European Telecommunication Standards Institute
(1988 yilinda  Avrupa Komisyonu kapsaminda kurulan ve
telekomiinikasyon alaninda standartlari belirlemekle sorumlu kurulus)

FDD Frequency Division Duplex
(Esli spektrum kullanilarak eszamanli olarak radyo sinyali génderilmesi ve
alinmasinin - midmkin oldugu c¢oklama ydntemi. Sesli iletisim ve
multimedya uygulamalar igin uygundur.)

FDMA Frequency Division Multiple Access
(Frekans spektrumunu ¢oklu kanala bélme mantigina dayal c¢oklu erisim
teknigi.)

FPLMTS Future Public Land Mobile Telecommunication System

ALT CALISMA GRUBU-1

-123/128-

DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

FRAMES

Future Radio Wideband Multiple Access System

GERAN

GSM/EDGE Radio Access Network

GMSK

Gaussian Minimum Shift Keying

(GSM'de kullanilan sayisal modulasyon teknigi)

GPRS

General Packet Radio Service

GSM sebekesi Uzerine kurulan ve paket anahtarlama yontemi ile ayni
hattin birden ¢ok kullanici tarafindan paylasildigi ve veri iletim hizini teorik
olarak baslangigta 115.2 kbps ileriki asamalarda ise 170 kbps’a kadar
¢ikararak multimedya ve mobil internet igin birgok yeni uygulamaya imkan
taniyan bir teknolojidir. GPRS hizmetinden yararlanmak igin uygun GPRS
uyumlu terminal kullaniimasi gerekmektedir.

GSM

Global System for Mobile Communications

(ilk olarak Avrupa’da kullanilan ve giinimiizde diinya ¢apinda 700 milyon
kullaniclya ulagan sayisal 2.Nesil mobil haberlesme sistemi.)

GTT

Global Text Telephony

HLR

Home Location Register

(Bir santralin kapsadigi bdlge icindeki abonelerin bilgilerini tutan sebeke
birimi.)

HSCSD

High Speed Circuit Switched Data

(GSM sebekesi Uzerine kurulan, Hizli anahtarlama ve birka¢ abonenin
kullandigi bir kanalin tek bir aboneye tahsis edilmesiyle veri iletim hizini
57.6 kbps’a kadar ¢ikaran devre anahtarlama tabanl teknoloji.)

HSDPA

High Speed Data Packet Access

IETF

Internet Engineering Task Force

IMEI

International Mobile station Equipment Identity

(GSM/DCS/PCS mobil telefonlarini uluslararasi anlamda sebekeye tanitan
15 rakamli kimlik numarasi)

IMS

IP Multimedia Services

IMSI

International Mobile Subscriber Identity

(GSM/GPRS sebekelerinde her aboneye 6zgl kimlik numarasi)

IMT-2000

Internationa Mobile Telecommunications 2000

(3.Nesil mobil haberlesme teknolojilerinin standardizasyon galismalarinin
bir ¢ati altinda birlestiriimesi amaciyla ITU'da tanimlanmakta olan 3.Nesil
Mobil Sistemler ailesine verilen isim.)

ISDN

Integrated Services Digital Network

(Butlnlesik olarak ses ve verinin iletiimesini saglayan sayisal iletim ve
anahtarlama kullanan telekomuinikasyon servisi)

Internet Protocol

(Paket tabanl bilgisayar iletisim sebekelerinin birbirine baglantisini
dlizenleyen standart)

IPv4

Internet Protocol Version 4

(Halen kullaniimakta olan internet porotokol(l)

IPv6

Internet Protocol Version 6

(Gelecek nesil IP protokoll, heniiz genis anlamda kullaniimiyor)
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ISP Internet service Provider
(internet Servis Saglayicisi, internet erigsimi pazarlayan isletmeci ya da
kurulus)

ITU International Telecommunication Union
(Uluslararasi Telekomuinikasyon Birligi)

ITU-R International Telecommunication Union-Radio

LBS Location Based Services
(Konum Tabanli Hizmetler)

MCC Mobile Competence Center

MMS Multimedia Messaging Service
(GPRS veya EDGE gibi yiiksek hizli sistemler lzerinden metin yaninda
resim ve gorintdlli mesaj alip génderme setrvisi)

MONET Mobile Network

MS Mobile Station
(Mobil istasyon, Son kullanicilarin kullandiklari telefon veya terminal)

MSC Mobile Switching Centre
(Mobil sebeke Santrali) Anahtarlama ve sebekeler arasi fonksiyonlarin
(sebekeye dogru ve sebekeden c¢ikan cagrilarin  kontroll, kayit,
yetkilendirme, dogrulama, konum glncelleme) yUritlldigi GSM sebeke
birimi.

MT Mobil Terminal

Multiple Access

Goklu Erisim.

(Bir haberlesme ortaminin ¢oklu kullanici tarafindan eszamanl olarak
kullaniimasi. FDMA, TDMA ve CDMA c¢oklu erisim tekniklerine 6rnek
olarak gdsterilebilir.)

MVNO Mobile Virtual Network Operator
(Mobil Sanal Sebeke igletmecili, mobil radyo erisim sebekesi olmamasina
karsin, GSM mobil baglanti merkezi, HLR, AuC bilesenlerinden olusan
fiziksel sebeke altyapisina ve mobil sebeke koduna sahip; kendi markasi
ile piyasaya SIM kartlarini siiren bir organizasyondur.)

MWIF Mobile Wireless Internet Forum

NMT Nordic Mobile Telephone
(1. Nesil analog mobil haberlesme sistemi)

Node B UMTS Baz istasyonu

OHG Operator Harmonization Group

PCG Project Coordination Group

PCS (Personal Communications Service)
(Amerika’da kullanilan 2.Nesil sistemlere verilen isim)

PDA Personal Digital Assistant
(Sinirli servisler sunan elbilgisayari)

PDC Personal Digital Communication

(800 ve 1500 MHz'de cgalisan Japon 2.Nesil sayisal mobil telefon
standardi)
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PLMN Public Land Mobile Network
(Belirli bir arazide (érn. bir ilkede) bir mobil isletmecie ait olan sebeke
alani)

PSTN Public Switched Telephone Network

(Uzerinden ses tabanli iletisimin gerceklestirildigi kamu telefon sebekeleri,
sabit telefon sebekesi)

QoS Quality of Service
(Servis Kalitesi)
QPSK Quadrature Phase Shift Keying
(UMTS’de kullanilan bir sayisal modilasyon teknigi)
R97 Release 97
(1997 yilinda ¢ikarilan GPRS’i de igeren GSM standardi, Faz 1 olarak da
bilinir)
R99 Release 99

(1999’da c¢ikarilan ve ilave GPRS 6zellikleri de iceren GSM standardi, Faz
2 olarak da bilinir)

RAN Radio Access Network
(Telsiz erisim sebekesi, santraldan Mobil istasyona kadarki sebeke
elemanlan)

RNC Radio Network Controller
(GSM'deki BSC'ye karsilik gelen UMTS sebeke elemant)

RNS Radio Network System

Roaming Dolasim

(Bir mobil kullanicinin abonesi oldugu mobil isletmenin kapsama alani
disindaki bdlgelerde baska bir mobil isletmenin altyapisini kullanarak
sebekeye erisimidir.)

SIM Subscriber Identity Module

(GSM sisteminde her bir kullaniciyr tanimlayan ve kullanicinin Kisisel
bilgilerini tutan kiglk kart)

SMG Special Mobile Group
SMS Short Message Service

(Metin tabanl mesaj iletimi alip gbndermede kullanilan servis)

TACS Total Acces Communication System
(Amerika’da kullanilan 1.Nesil haberlesme sistemi)

TDD Time Division Duplex

(Tekli spektrum kullanilarak eszamanl olarak radyo sinyali gdnderilmesi
ve alinmasinin mimkiin oldugu ¢coklama yéntemi.)

TD-SCDMA Time Division Synchronous CDMA

(ITU tarafindan da onaylanan bir 3.Nesil telsiz hava araylizii standard).

TDMA Time Division Multiple Access

(lletisim kanalini belirli zaman parcalarina bélerek taginabilir veri miktarini
artirmayi amaglayan bir ¢oklu erisim yéntemi.)

TRX Transceiver Unit
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(Baz istasyonundaki alici/verici gérevini géren anten birimi)

Um

GSM Air Interface

(GSM Telsiz hava arayizi, Mobil istasyonla Baz istasyonu arasindaki
arabirim)

U-MSC

UMTS Mobile Switching Center
(UMTS Mobil Sebeke Santrali)

UMTS

Universal Mobile Telecommunications System

(UMTS, Avrupa’da 3G teknolojisi olarak kullaniimasi planlanan ve temel
radyo erigim teknigi olarak WCDMA kullanan ve gérintdll iletisim, yiksek
hizli mobil internet gibi servisler sunan 3. Nesil Mobil Haberlesme
Sistemi’'ne verilen genel bir isimdir.)

uUSIM

UMTS Subscriber Identity Module
(UMTS sim karti)

UTRAN

UMTS Terrestrial Radio Access Network
(UMTS karasal telsiz erisim sebekesi)

Uu

UMTS Air Interface

(UMTS Telsiz hava arayliizii, Mobil istasyonla Baz istasyonu arasindaki
arabirim)

UWCC

Universal Wireless Communication Consortium

VHE

Virtual Home Environment

(Kullanicinin terminal, sebeke ve yer bagimlisi olmadan belirli bir kullanici
profiline has hizmetlere istedigi yerden ulasabilmesi.)

WAP

Wireless Application Protocol

(Telsiz  Uygulama Protokoll, telsiz cihazlarin
standardize eden haberlesme protokolleri seti.)

internete  erisimini

WCDMA

Wideband Code Division Multiple Access
(3.Nesil sebekelerde kullanilan bir tlr telsiz erisim standadi)

WLAN

Wireless Local Area Network
(Telsiz Yerel Alan Ag1)

WLL

Wireless Local Loop

(Telekomiinikasyon hizmet abonesi ile PSTN sebekesi arasinda telsiz
baglantisi.)

WRC

World Radio Conference

WWW

World Wide Web

(HTTP protokolini kullanan internet Gzerindeki tim kaynaklar ve
kullanicilar)
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http://www.umts-forum.org/mobilennium online/2002.06/index.html

US moves on 3G spectrum

Evolution of the US wireless market towards 3G has historically been inhibited by
problems of spectrum availability. The spectrum allocated for 3G by the ITU in the
2GHz band is already being used in the USA for PCS second generation
networks. While some operators have indicated that they plan to deploy their 3G
networks in this space, the FCC remains technology-neutral. Against this
backdrop it was felt that, if the US market was to go forward with 3G, it was
important that there be regulatory stability, and the industry has thus been
looking to the FCC to provide guidance in this area.

The US mobile industry is supportive of the move to 3G. Eight US wireless trade
associations recently joined forces and wrote to the President of the United States
urging the Government to allocate 120MHz of internationally harmonised spectrum in
the 1710-1770MHz and 2110-2170MHz bands. The industry view is that spectrum must
be made available for 3G to bolster the USA’s ability to provide competitive, innovative
wireless services and keep pace with developments in Europe and Asia.

It now appears that the US market will in fact get what it wants in terms of 3G spectrum.
Following a two-year assessment by a Presidentially appointed committee, a report on
US spectrum allocations is scheduled for publication in June this year. It is hoped that
the report will support industry's view and recommend allocation of the 1710-1770MHz
and 2110-2179MHz bands for 3G. In fact, the FCC has already designated the bands
1710-1755MHz and 2110-2155MHz, so only a further 15MHz in both bands would be
needed to fulfil the industry's stated needs. A further key development is that the FCC
seems now to have recognised the need to auction paired 1700/2100MHz spectrum
rather than have separate auctions which was its original intention.

Assuming that the forthcoming report is favourable, expectation is that there will be
auctions in the third quarter of 2003, with spectrum actually becoming available in the
2005 timeframe. If the US is able to resolve this 3G spectrum anomaly it will be good for
markets both in the US and globally.

http://www.umts-forum.org/mobilennium online/2002.02/index.html

Don’t regulate terminal circulation

In UMTS, global circulation is defined as ‘the ability for users to carry their IMT-
2000 terminal with them anywhere in the world and to use it wherever
transmission is authorised’. This is a major part of the 3G vision of ubiquitous
services that can be accessed anywhere and any time, and users of IMT-2000
terminals will expect no less from them than what they have experienced with
GSM. In addition to the benefits of roaming, global circulation will generate
additional revenue for operators, as well as helping governments to let their
countries take part in the growing market for mobile multimedia that 3G
promises.
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In the 3G world there will be many different terminal device types, form factors and
functionalities supporting an enormous range of services and applications. It has been
suggested that network performance may be downgraded with the introduction of
different terminals from many manufacturers - it is feared that models not formally
approved for use with a particular network may exceed prescribed emission limits and
disturb other radio traffic. In 3G, new players and new countries will be joining the
roaming experience, and some of these have claimed that new regulation is needed in
order to ‘guarantee’ the performance and integrity of their new offerings. But as we have
already learned from GSM, with 3G it will be the commercial interest of all industry
players that provides the market with all the regulation it needs.

IMT-2000 is in its very essence a global project, and as such is being introduced more
or less simultaneously in many countries that lie outside the GSM footprint. IMT-2000
gives operators several technological options and will deliver a service portfolio
increasingly more complex than GSM. This means that the circulation of 3G terminals
could be more complex than with GSM: facing the complexity of IMT-2000's global
deployment, a first reaction might be to introduce stringent regulations that inhibit the
carriage of 3G terminals to protect network operators and end users. This response,
however, is inappropriate and does not address the core of the problem, but instead
threatens to stifle innovation and natural market growth. It is important that the chosen
regulatory approach does not involve extra administrative burdens as with undue
regulation comes the risk of damaging the market opportunity for 3G.

The UMTS Forum believes it is vital to avoid creating new regulations in areas where
commercial players can handle the issues themselves. With global circulation, ‘visiting’
terminals will not create any problems that may not already have been experienced with
‘local’ terminals. Many UMTS/IMT-2000 terminals will include a number of operational
modes, adapted to various frequency bands and air interfaces that may not be
supported in all countries. It is crucial that the various modes of the terminal do not give
rise to unwanted RF interference when it is switched on in other countries. A simple
solution to this is adoption of the receive-before-transmit principle, ensuring that the
handset doesn’t ‘chatter’ until it has received a validation signal from the network that it
is visiting. Operators will choose roaming partners among other operators whose
networks are performing well. It is therefore reasonable to expect that the operators
themselves can handle all problems relating to their own terminals as well as visiting
terminals.

The UMTS Forum has developed five fundamental principles for global circulation:

1. The circulation of UMTS/IMT-2000 terminals intended for personal use should be
exempt from all customs duties or other official charges.

2. The personal use of UMTS/IMT-2000 terminals should require no individual licence or
any other form of individual formal regulatory procedure.

3. Terminals shall not cause unacceptable interference in any country where they
circulate. One way of achieving this is the application of the receive-before-transmit
principle.

4. Terminals shall comply with unwanted emission limits.
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5. Authorities should co-operate in order to enable global circulation of such terminals in
all parts of the world.

The ITU has agreed a regulatory framework ensuring that people can travel with their
3G terminals and use them anywhere in the world, free of regulatory and administrative
hurdles, and a special ITU task force is discussing global circulation with political bodies
at the highest level.

Interoperability is key to 3G success

Third generation technology will offer the capability to provide end users with
access to advanced, multimedia services and applications. For these services to
succeed, they will need to be accessible by any terminal, over any network.
Network elements and terminals from every manufacturer must interwork
seamlessly with one another and this goal can only be achieved by the strict
adherence to open standards and through an industry wide interoperability
testing programme. Those with long memories will recall that, in the early days of
GSM, ongoing problems with the interoperability of terminals and infrastructure
inhibited the early take-up of digital technology. It is vital that these problems do
not resurface with the introduction of 3G, which is a far more complex technology
than GSM. The importance of interoperability testing is now widely recognised
within the industry and equipment manufacturers and operators are joining
forces to set up the necessary infrastructure to support interoperability testing
across the board.

The first major test will come with the introduction of MMS, or Multimedia Messaging
Services. SMS has already been an industry phenomenon with billions of messages
being sent and received around the world each month. MMS will build on that success,
providing a new and richer messaging experience by enabling users to send colour
pictures, animations, audio and video clips as well as text. Some of the many potential
MMS applications include electronic postcards, animated cartoons and multimedia
presentations. MMS is expected to provide one of the major revenue streams for 3G
operators but it will not succeed unless terminals and networks interoperate seamlessly.
The MMS standard has been specified by 3GPP but there are areas where there is
flexibility for manufacturers to create their own solutions.

It is vital that the industry has a common interpretation of these ‘grey’ areas and this can
only be achieved through working together to ensure interoperability. The first MMS
services are likely to be available in the second half of 2002 and interoperability testing
has already begun to ensure that this new service has a flawless launch.

New real-time 3G test kit launched July 25,2002

The test kit supplier, Tektronix has launched a new solution for real-time monitoring and
analysis of the latest UMTS mobile networks elements. UMTS network elements are
typically more complex to test than second generation (2G, 2.5G) components and
continue to require fast, accurate verification at each interface. Tektronix' newest
software release for the K1297-G20 protocol tester, Version 2.01 (V2.01), adds
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important pieces to the UMTS "puzzle." Most significantly, V2.01 includes Dynamic
Monitoring, an innovative feature that provides the first real-time analysis on the lub
interface, eliminating the need for post processing of data.

"By providing Dynamic Monitoring, Tektronix is paving the way for faster UMTS mobile
network design, enabling operators' success in a challenging market," said Bob Agnes,
Vice President, Monitoring and Protocol Test, Tektronix. "With this significant feature
available only on the K1297-G20 protocol test platform, manufacturers and operators
are closer than ever to successful UMTS deployment.”

Prior to the release of Tektronix' V2.01, mobile equipment manufacturers and operators
gathered data on the lub interface and proceeded to process and analyze the
information afterwards (post-processing). In this scenario, the user was unable to
monitor traffic during post-processing, limiting the accuracy of compiled data and using
up valuable time. With V2.01, Tektronix' Dynamic Monitoring feature provides the
capability to monitor and analyze traffic moving through the lub interface and identify
which of more than 150 channels are being used in real-time. Users are able to skip the
post-processing phase and gather timely information, increasing the user's confidence
of the data received.

Extending the capabilities of Tektronix' K1297-G20 UMTS Solution Package announced
earlier this year, V2.01 also adds call simulation on the lub interface. This feature
enables monitoring of data simulation over the high-performance online AAL2 (real-
time) layer.

DoCoMo shuffles European operations (24-Jul-02)

DoCoMo has said that it is to restructure its European subsidiaries to improve its
effectiveness and to integrate the company's European operations, especially in regard
to promoting its i-mode and 3G services.

The present London-based wholly owned subsidiary, DoCoMo Europe (UK) Ltd., will be
changed to a holding company, named DoCoMo Europe Ltd., wholly owned by NTT
DoCoMo. The other three existing subsidiaries, based in The Netherlands, Germany
and France will become wholly owned subsidiaries of this holding company. The
restructure is scheduled for September 2002.

London-based DoCoMo Europe Ltd. will serve also as DoCoMo's European
headquarters. It will promote i-mode and 3G services throughout Europe, working in
cooperation with its three subsidiaries. DoCoMo Europe Ltd. will be responsible for
PR/IR activities in Europe, and building connections with European companies. It will
also provide technical support to DoCoMo's existing partners, as is done at present by
DoCoMo Europe (UK) Ltd.

Mr. Kunihiko Adachi, the former president of DoCoMo's domestic subsidiary, NTT
DoCoMo Tokai, Inc., will head DoCoMo Europe Ltd. as its Managing Director.

Nortel wins CDMA2000 1X contract July 24,2002

BellSouth Ecuador has selected Nortel Networks to upgrade its TDMA wireless network
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in Ecuador with the deployment of infrastructure using CDMA2000 1X technology.
Under an agreement estimated at approximately US$17 million, Nortel Networks will
overlay BellSouth's existing TDMA network with a complete CDMA2000 1X solution,
including radio access and switching equipment.

"Our commitment with BellSouth's customers in Ecuador to provide higher quality
wireless services is driving our decision to deploy a third generation infrastructure," said
Carlos Blanco, chief executive officer, BellSouth Ecuador.

"This contract further reinforces our long-standing relationship with BellSouth, and
continues our momentum in deploying CDMA2000 1X networks around the world," said
Kevin Taylor, director, Wireless Networks, Nortel Networks CALA (Caribbean and Latin
America). "We will work closely with BellSouth to evolve its network, to help reduce its
cost of delivering voice services, and to provide new, revenue-generating 3G data
services."

Delays and new contracts in Swedish 3G industry (17-Jul-02)

Sweden's 3G license holder, Orange Sverige has signed an agreement to cooperate
with four construction companies for network construction of its 3G network. The
companies are: GTIE Sweden, Lindman Telecom, Violet Telecoms Ltd. (a subsidiary of
GSM Logistics Ltd) and ALPINE-ENERGIE Networks AG. The first phase of network
construction is concentrated to the suburbs surrounding the cities of Stockholm,
Gothenburg, Malmd and Karlskrona. The companies have jointly agreed not to
comment on the value of the order.

The cooperation agreement concerns project management, construction and installation
of Orange Sverige’s 3G network. ALPINE-ENERGIE Networks AG and GSM Logistics
Ltd. will, in addition, be involved in the design of some of the sites. The new
infrastructure will be integrated with the one that is simultaneously being built in the
countryside by 3G Infrastructure Services AB, Orange Sverige’s jointly owned company
with Vodafone and Hi3G.

In related news, rival 3G license holder, Hi3G Access has reportedly delayed its
network launch from the third quarter of this year to the fourth quarter. The Swedish
business newspaper Dagens Industri reported Hi3G's CEO Chris Bannister as blaming
the lack of 3G handsets and difficulties in getting planning permissions for some of its
towers as the reason for the delay.

Meanwhile, the telecoms regulator, the Post- och telestyrelsen has issued a statement
saying that it expects all the 3G networks to launch on time and is not expecting any
delays. It said that it has been in regular communications with the license holders and
still expects the statements made to the government on May 30th will still hold true.

BTG wins SIM patent case

The UK based, BTG PLC has won a European patent dispute over its patent relating to
GSM, GPRS and 3G mobile communications. The Patent had been opposed by leading
SIM Card manufacturers, following its grant in 1998. The successful resolution of the
patent’s validity will mean that BTG is now in a position to actively enforce its global IP
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rights to this widely used technology.

The technology covered by BTG’s patent builds on existing GSM network
infrastructures and handsets, providing a more powerful SIM card that can be remotely
updated to securely provide administration features and / or value added services over-
the-air. In 2001 it was estimated that 160 million of these SIM cards were shipped, and
Schlumberger forecast that 560 million cards are expected to be shipped by network
operators over the next two years.

Commenting on the recent Opposition outcome, Anthony V. Lando, Executive Vice
President & Director of BTG’s Electronics, Engineering & Information Technologies
division said "We are delighted to have successfully defended our rights to this
invention, following a lengthy opposition by the major industry leaders. The EPQO’s
decision underlines the strength of the IP and the current widespread use of this
technology presents a great business opportunity for BTG."

Lawsuit in Portuguese interconnection row (17-Jul-02)

Portugal's OniWay has decided to resort to legal action to try and recover damages that
it claims are at US$46 million from the incumbent networks, Optimus and Vodafone.
Both networks have failed to arrange the necessary interconnection with OniWay,
despite orders from the country's telecoms regulator, Anacom.

As it has been previously announced, OniWay is fully prepared to commercially launch
its mobile operation, pending only on Optimus and Vodafone to comply with
telecommunications and competition law as well as the Portuguese telecom watchdog -
Anacom - decisions on network interconnection. OniWay has also requested the
intervention of the European Commission on the 4th of July.

On March 27th, Anacom has approved the National Roaming Agreement signed
between TMN - a Portugal Telecom Group company - and OniWay. Two months later,
as a result of the refusal by Vodafone and Optimus to interconnect with Oniway's
network, Anacom issued a statement declaring that Oniway "was allowed to provide
GPRS services and is entitled, pursuant to the law, to apply for interconnection to the
remaining mobile operators".

The argument could be moot however, as the telecoms and Internet company company,
Sonae has offered to buy OniWay from its parent company, Electricidade de Portugal
(EDP). The deal is conditional on OniWay scrapping plans for its 3G network.
Sonae.com is the majority shareholder in the rival network and 3G license holder,
Optimus so the deal would mark a form of consolidation in the market.

Earlier this year, EDP sold its 25.49% stake in Sonae's Optimus until it was forced to
sell as no company can hold stakes in two 3G license holders. For Sonae to buy
OniWay, OniWay would have to relinquish its 3G license, either selling it or handing it
back to the government.

EDP owns 56% of Oni, which in turn owns 68% of OniWay.
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Ericsson partners with WIND for multimedia services (16-Jul-02)

Ericsson and ltaly's Wind have signed an agreement to work together on the joint
development of multimedia services. The two groups will collaborate on the
development of mobile telephony services, on convergent fixed-mobile-Internet
solutions, and on the development of UMTS applications. The development of support
architecture for multimedia services based on the evolution of existing network
platforms has already begun and is one of the partnership's priorities.

"This agreement is further proof that Ericsson is considered a privileged partner by
innovative, leading operators capable of achieving market success," announced Kurt
Hellstrom, CEO of Ericsson. "We have worked with Wind since its foundation, as the
principal supplier of its fixed and 2G and 3G mobile networks, and as the company's
main technology partner for the implementation of ltaly's first convergent fixed-mobile
network. | am extremely pleased to see the partnership go on from here to include the
development and deployment of next-generation multimedia services and applications."

Slovakia awards remaining 3G license (15-Jul-02)

Slovakia's telecoms regulator, Teleoff has finally awarded its third remaining 3G license
to the sole bidder, the internet services company, Profinet.sk. The license is for 20
years, and includes a GSM license as well, to give it a spectrum parity with the two
incumbent GSM/3G license holders, Orange and Eurotel.

From the date of the formal license award, Profinet has to launch a GSM service within
six months and its 3G service within 30 months. The GSM network must cover at least
20% of Slovakia's population within 18 months. The company can be expected to try
and secure a national roaming agreement with one of the incumbent networks while it
builds its own infrastructure.

Profinet paid US$34.3 million for the license.

Alcatel wins Italian 3G contract (12-Jul-02)

Alcatel has signed a multi-million dollar frame agreement with the Italian 3G license
holder, H3G to implement H3G’s backbone and metropolitan transmission networks in
ltaly. Under the terms of the agreement, Alcatel will supply its DWDM and SDH multi-
service transport systems, as well as its new generation of SDH microwave radio
systems, on a turn-key basis.

Spanning about 6,000 km from Turin in the North to Palermo in the South of ltaly, the
national backbone will deploy Alcatel's DWDM system — supporting up to 32 channels
working up to 10Gbit/s - and SDH Optical Multi-Service Node (OMSN) systems. OMSNs
for metro applications, together with Alcatel’s SDH high-capacity urban microwave radio
systems, will also be implemented in the metro rings planned in the major ltalian cities.
H3G’s overall network will be supervised by Alcatel’'s unified network management
solution, able to monitor both SDH fiber and radio as well as DWDM transport
infrastructures.
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"The agreement with Alcatel is another step in our strategy to carry out high-quality
infrastructures and technological platforms. Joined with the exclusive content we have
acquired, it will let is present a winning offer to the market," said Bob Fuller, H3G’s
CEO.

UK adds more restrictions to cell site planning controls (11-Jul-02)

The UK government has published an amendment to the Telecommunications
Transmitters (Restrictions on Planning Applications) Act 2002 which would enable a
local planning authority to refuse planning permission for a cell site tower if planning
permission has been previously declined.

The amendments say that, "a local planning authority may decline to determine an
application for planning permission for the development of any structure, whether
existing or proposed to be built, to be employed for the purpose of supporting
telecommunications transmission antennae if within the period of three years ending
with the date on which the application is received, two or more applications have been
made for the development of such a structure on a site which in the opinion of the local
planning authority is the same or substantially the same."

Also, "where a local planning authority has declined to determine an application under
subsection (above), it may decline to determine any further applications for the
development of such a structure on a site which in the opinion of the authority is the
same or substantially the same for a period of five years beginning with the date on
which the relevant application for the purposes of subsection (above) was received."

The amendments only affect England and Wales and were originally proposed last
November. While the changes should speed planning control decisions, it could cause
problems if a 3G base station is needed on a site that was previously considered by a
cellular network and rejected by the local authorities. Any mistake with the application
by the network could result in no cell site on the property for at least five years.

Alcatel opens 3G showcase in Portugal (5-Jul-02)

Alcatel opened a 3G Reality Centre in Cascais, Portugal yesterday. The Cascais 3G
Reality Centre represents the one opportunity for the wireless community, more
specifically next-generation content suppliers as well as application providers, to test
and launch innovative mobile data services.

"We are making progress every day and achieving significant milestones with 3G
technology, applications and services, all of which provide Portugal and especially TMN
with invaluable experience and learning," said Jacques Dunogué, president, Alcatel
EMAI (Europe, Middle East, Africa and India). "This has already culminated in the
demonstration, together with TMN, of public videophony calls over a 3G network for the
first time in Portugal last May. These premieres have been achieved in the framework of
the International Day of Telecommunications in Lisbon and of the TMN "4 Million-
subscribers" celebration in Oporto."
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Alcatel's 3G Reality Centre program is a worldwide initiative with special emphasis on
3G/UMTS in Europe and Asia. Other centres are scheduled to be launched in Asia
Pacific before year-end.

Hutchison 3G confirms its consumer brand name (4-Jul-02)

Following speculation relating to leaks in the market, Canning Fok, managing director,
Hutchison Whampoa has said that “I can confirm that 3 will be the name for our 3G
businesses world-wide. Our name is just one part of our brand We will stick to our
timetable over the coming months, and tell you much more about our approach to our
markets and our services when the time is right. Now you have heard that our name is
3, we hope you can'’t forget it.”

3 will be offering services in the following countries: Australia, Austria, Denmark, Hong
Kong, Ireland, Israel, Italy, Sweden and the UK. 3 will be the global name for Hutchison
Whampoa’s third-generation services. The Group holds 3G licences in Australia,
Austria, Denmark, Hong Kong, Ireland, Israel, ltaly, Sweden and the UK.

Hutchison says that the name should always appear as ‘3", with the exception of
website addresses, where it is written as a word in the relevant language (e.g.
www.three.co.uk). However, cursory checks appear to show that not all the posible
domain names have been reserved yet. Two countries that use English as a second
language, Ireland and Israel, both countries the domain names are still available,
www.three.ie & www.three.co.il

Banks need to offer 3G based services to retain customers (4-Jul-02)

3G wireless technology could be the holy grail for retail banks looking for that key
differentiator to attract and retain customers according to a new report. New research in
the UK and undertaken by the CRM consultancy, Detica reveals that almost half (42%)
of those most likely to adopt 3G services may be prepared to switch banks if their own
bank does not make 3G services available to them.

Approximately 2,500 consumers were interviewed during the course of the research
programme, which consisted of a number of qualitative and quantitative phases. Of
those who took part in the final quantitative phase, 82% said that they would expect
their bank to make 3G services available and 72% said they would expect it to lead to
service improvements.

Jeremy Braune, Head of Research for Detica, said: “The research has made it clear that
consumers want 3G services from their bank and if their current banking provider does
not make these services available, many will find one that does. This would suggest
significant potential advantage to the retail banks that offer appropriate 3G services first
and an equally significant potential loss of hard-won customers for those banks which
drag their heels.” The Detica research report said that 77% of those consumers
interviewed during the final research phase found 3G services in retail banking either
‘appealing’ or ‘very appealing’ and 75% said they would use them if they were available.
59% also claimed that they would use these 3G services in preference to their existing
banking facilities. Most (72%) banking customers said that their primary use of 3G
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services would be to view the balance of their account. Next on the list of priorities was
the ability to view recent transactions and pay bills. Added Braune: “The research
suggests that there is huge opportunity within retail banking for correctly configured
services: consumers want 3G services and are saying they will use them. But in order
for it to be successful, the research also shows that careful attention will need to be paid
to the varying needs and behaviours of different consumer segments. The research
identified widely differing levels of technological attitude and aptitude as well as a
number of key behavioural and demographic drivers. These need to be assessed on a
case by case basis if banks are to be able to deliver the right services to the right
customers in the right way. It means that a ‘one size fits all’ approach is highly unlikely
to capitalise upon the real market opportunity.” This is borne out in the research which
shows that (for example) the ability to pay bills is more appealing to older consumers
(50% of 36-40 year olds regarded this as the most important part of the Financial
Services proposition) than to younger ones (only 28% of under 25’s regarded it as most
important). The research also identified considerable variation in both the level and
nature of support required by different consumer segments throughout the adoption
process.

Multimode indoor network antenna launched (2-Jul-02)

Centurion Wireless has launched a multi-mode indoor antenna that will support 1G, 2G
and 3G networks. The Multi-Band Microsphere is the first antenna to provide
simultaneous, omnidirectional coverage in all major global mobile communications
frequency bands including AMPS, GSM, DCS, PCS and UMTS.

"As carriers begin to deploy 3G coupled with existing wireless services, there is a
growing need to support all wireless communications standards via a single antenna,”
said Monty Rohde, VP of Engineering for Centurion. "The Multi-Band Microsphere is
available today to support all the major traditional frequencies as well as those
beginning to be put into use."

The Multi-Band Microsphere offers the broadest range of indoor coverage for five
frequency bands covering Cellular at 806-894 MHz, GSM at 880-960 MHz, PCS at
1850-1990 MHz, DCS at 1710-1880 MHz and UMTS at 1990-2170 MHz erasing the
need for multiple in-building antenna installations. The antenna offers peak gains of 2.7
to 4.5 dBi.

"As the number of wireless subscribers, applications, and the demand for wireless
services in buildings continue to increase, carriers are racing to accommodate these
demands by rapidly building indoor systems," said Dax Craig, Vice President Business
Development for Centurion. "Without the Multi-Band Microsphere carriers are left with a
collage of disparate systems all with antennas. The Multi-Band Microsphere provides a
cost effective solution to these problems, dramatically reducing the number of antennas
carriers will need inside a building"
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Spanish 3G center demos video-streaming (1-Jul-02)

Alcatel says that it has set up in Madrid, Spain a wide range of 3G/UMTS mobile
services, conducting voice, data and video communications. For the first time, 64Kbps
circuit switched videotelephony international communications have been set up
between a 3G/UMTS mobile terminal located in Madrid and another one located in
Alcatel 3G Reality Centre in ltaly. In video streaming, reaching 384 Kbps in packet
mode, 3G terminals feature clips of the latest movie releases or the latest goals scored
during the at the 2002 Soccer World Cup along with live TV signals.

Since November, this first fully functional 3G/UMTS system in the capital of Spain has
been showcasing the operational advantages that Alcatel's 3G/UMTS infrastructure
solutions can offer to operators and carriers in the mobile wireless services' world.

New applications, which are on display in Madrid, show a full range of third generation
mobile services such as: Enabling Web Browsing, accessing online information, image
transfers, video streaming & downloading or even transferring live video from a distant
Webcam, through devices manufactured by Mitsubishi and Fujitsu, and which are
similar to those commercially used in Japan.

The UMTS infrastructure platform that hosts these services is located in Madrid and
uses Alcatel's Evolium UMTS solutions in line with the European 3GPP standards,
including the UTRAN (UMTS Terrestrial Radio Access Network) radio systems, the
Core network, a service platform and 3G terminals. The radio systems which include the
UMTS base stations (Node B) supplied by Alcatel were developed and produced by
Evolium SAS, the joint venture between Alcatel and Fuijitsu.

3G base station flies in the sky 23-Jul-02

SkyTower in collaboration with the Japan Ministry of Telecommunications (CRL/TAO)
and NASA has successfully completed a series of commercial telecommunications tests
-- the world's first from more than 65,000 feet in the stratosphere. The tests, which
began three weeks ago, were conducted from Pathfinder-Plus, an unmanned solar-
electric aircraft developed by AeroVironment, the parent company of SkyTower.

The solar-electric powered Pathfinder-Plus took off from the U.S. PMRF Naval Base in
the morning, climbed to more than 65,000 feet in the stratosphere, and reached its
operating station in the early afternoon. From this position over the scenic island of
Kauai, Pathfinder-Plus successfully conducted a 3G mobile test that demonstrated
video telephony using an off-the-shelf NTT DoCoMo handset sold in Japan, and Internet
surfing from a wireless modem-equipped laptop at data speeds of up to 384 kbps.

"These tests demonstrate the \viabilty of the SkyTower stratospheric
telecommunications platform as an excellent complement, and in some cases
alternative, to satellite and terrestrial systems for a broad range of applications," said
Stuart Hindle, vice president of strategy and business development, SkyTower. "The
airborne platform, operating above the weather and commercial air traffic, is equivalent
to a 12-mile-tall tower, which means significant advantages to telecom service providers
and broadcasters."

ALT CALISMA GRUBU-1 11/47 DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

"Given the amount of money that wireless service providers have spent on spectrum
licenses for both fixed and mobile applications, these SkyTower tests should be of great
interest," Hindle said. "Imagine launching a single platform, having instant metropolitan-
wide market coverage, and eliminating the terrestrial costs associated with tower build-
outs and backhaul."

The SkyTower platform connects users within its footprint of 30 to 600 miles in diameter
to one or two gateway stations on the ground that can be tied directly into a central
switch/fiber optic backbone. Hindle said, "What this means for business and consumer
users is dramatically lower service costs. For instance, SkyTower, based on analyses
completed with telecom service providers and system developers, projects that the
capital cost per subscriber to deploy a fixed broadband system, including redundant
back-up platforms, is a fraction of the cost of other alternatives such as cable, DSL and
satellite."

Production versions of Helios unmanned aerial vehicles (UAVs) using AeroVironment's
fuel-cell-based energy systems will have flight durations between landings of up to six
months or more.

With funding from CRL and TAO, a consortium of Japanese manufacturers including
NEC and Toshiba developed the communication systems carried by Pathfinder-Plus for
the High-Definition TV and 3G mobile phone testing and Fuji Heavy Industries
integrated the payloads for their stratospheric flights.
Posted on 23-Jul-02 Read this article on the web at: www.cellular-
news.com/story/7233.shtml

All rights reserved.

Reproduction of this website, in whole or in part, in any form or medium without express
written permission from cellular-news is prohibited.

Two piece 3G phone/PDA from DoCoMo (9-Jul-02)

DoCoMo has said that it plans to sell a new 3G compatible two-part terminal - a PDA
base unit with a Bluetooth wireless handset. The FOMA SH2101V base unit has a built-
in camera that enables 64kbps real-time videoconferencing - while the wireless handset
is used for voice
communication.

The handset can also be used,
via the PDA, as a simple voice
phone or for checking e-mail
(even when the PDA is folded
away), or as a remote control
when  playing  downloaded
music on the PDA. The PDA
base unit and handset connect
using Bluetooth.

The FOMA SH2101V has a 3.5-
inch, 262,144-color TFT LCD
touch-panel screen and a
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keyboard. It is compatible with a number of DoCoMos packet-based mobile multimedia
services including, imode, i-motion, and ippli, with a maximum download speed of
384kpbs. It can send and receive e-mails of up to 10,000 alphanumeric characters via i-
mode, and also supports M-stage visual, a video content distribution service that
enables users to download or stream movies, news, sports, music, and SO on via
64kbps circuit-switched wireless transmission.

The new terminal will be marketed through all DoCoMo sales channels from July 16,
2002. The retail price is open (not fixed).

&nnsp;

Features PDA Wireless Handset

Height x Width x 24 x 137 x 14(mm)

Thickness 137 x98 x 25 (mm) (folded) (excluding projections)

Weiaht Approx. 280 g (includinglApprox. 43G (including
9 battery pack) battery pack)

Continuous  stand-y 1 60 hours Approx. 80 hours

by time pprox. pprox.

. Approx. 80 minutes|/Approx. 90 minutes(with
Qontmugus talk(simultaneous use of PDA andlPDA connected to AC
time (voice only) :

wireless handset) adaptor)
Continuous Approx. 60jApprox. 90 minutes(with
videoconferencing |minutes(simultaneous use offPDA connected to AC
time PDA and wireless handset) adaptor)

Packet

transmission speed Receiving: up to 384 KbpsSending: up to 64 Kbps

Circuit switched
data transmission|64 Kbps

speed

Body color Legend Silver

Power _
Consumption Approx. 12 W (100V AC)(maximum)

Memory Card SD Card

UMTS test calls made on Lucent and Qualcomm kit (27-Jun-02)

Qualcomm and Lucent Technologies have completed a series of UMTS packet data
calls. This was the first such demonstration of UMTS packet data services with
commercial 3G infrastructure and chipsets for mobile devices. Using a commercial-
sized Qualcomm UMTS test mobile connected to a laptop, and Lucent's UMTS
infrastructure, the two companies demonstrated high-speed streaming video, Web
browsing and access to a corporate network via an Internet Protocol (IP) virtual private
network.
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These successful data calls are the most recent milestones that Qualcomm and Lucent
have realized in their mutual efforts to speed the commercial introduction of UMTS
technology. In January, the two companies completed a series of voice calls using
Qualcomm UMTS test handsets and Lucent UMTS infrastructure.

"Qualcomm and Lucent both recognize the importance of high-speed packet data for
3G systems," said Luis Pineda, vice president of product management for Qualcomm
CDMA Technologies. "Our two companies have been working together for several
years to bring these capabilities to the marketplace, and this successful demonstration
highlights our continued commitment to UMTS."

Ireland announces 3G license winners (26-Jun-02)

Ireland's telecoms regulator, ODTR has announced that Hutchison Whampoa is the
highest ranked of the three 'A" applications received for the country's 3G licences.

Applications for the 'A' licence were evaluated on the basis of offerings made by the
applicants with respect to MVNO access (on a retail minus 'X' basis), quality of service,
coverage, speed of roll-out, site sharing, promotion of competition, and performance
guarantees to support the commitments made in respect of the offerings. The
application from Hutchison Whampoa is strong on promotion of competition, MVNO
access and quality of service.

Hutchison Whampoa will now be asked to formally agree to accept the 'A’ licence while
the other applicants have the right to make representations to the ODTR if they wish to
do so. In accordance with the rules of the competition, if Hutchison Whampoa accepts
the offer, B licences will then be offered to Vodafone and O2 both of whom have also
submitted compliant applications for these licences. Should Hutchison Whampoa
decline the 'A' licence offer, then it will be offered to the next highest ranked applicant
and so on.

Etain Doyle said today that Ireland will see the introduction of 3G services on the basis
of well-constructed business plans. "l believe that this new technology will make a real
difference to the mobile and data markets and | am particularly pleased that there is
provision for MVNOs which should strengthen competition in the sector. | want to thank
the bidders for their professional bids - | appreciate the major effort made by each of the
three teams involved - and | look forward to the rollout of 3G services in Ireland.' Three
applications were received for the 'A' licence (Hutchison Whampoa Group, O2 and
Vodafone Ireland) and two applications were received for the 'B' licence (O2.and
Vodafone Ireland). The 'A' licence provides for at least 80% population coverage. The
'B' licences provide for a minimum of 53%, equivalent to coverage of the five major
cities and somewhat slower minimum roll-out conditions compared with the 'A’ licence.
The regulator was assisted in the evaluation by Andersen Management International,
Aegis Systems Limited and advised by Solicitors A&L Goodbody.

Failed 3G bidder files for bankruptcy (20-Jun-02)

The Dutch high speed landline company, Versatel Telecom has filed for bankruptcy
protection to speed up the conversion of its substantial debts to equity. The company
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had bid for a 3G license in The Netherlands, but withdrew from the 3G auction after the
government failed to take action against Telfort, which it alleged had sent it a
"threatening letter" over bidding levels.

Had the company won a 3G license, it's debts would have been even higher and could
have brought the company down even sooner. Such a collapse of a 3G license holder
could have had a negative impact on all the other license holders. There is no
suggestion though that its lack of a 3G license lead to the current problems, these are
generally related to the massive overcapacity in the European broadband market.

Versatel said in a press statement it already has the support of bondholders who own
65% of its debt for the move into bankruptcy protection.

Lucent offers 1xEV-DO upgrade path (20-Jun-02)

Lucent Technologies has announced the commercial availability of CDMA2000 1xEV-
DO base station along with core network hardware and software. The equipment is
designed initially to support mobile service providers employing 1900 MHz spectrum.
Verizon Wireless is currently conducting trials of Lucent's 1xEV-DO solution in the
Washington, D.C. area.

Mobile operators can upgrade their second-generation CDMA networks or 3G
CDMA2000 1X networks to support CDMA2000 1xEV-DO technology and the high-
speed mobile data capabilities it provides. Lucent's CDMA customers simply add
channel cards and make additional hardware and software upgrades to existing Lucent
base stations to enable these advanced 3G capabilities. To provide customers with a
comprehensive CDMA2000 1xEV-DO solution, Lucent also provides the additional
network infrastructure mobile operators need.

Lucent is making available the Flexent Radio Network Controller (RNC) for CDMA2000
1XEV-DO networks, a network element designed by Lucent's Bell Labs that performs
call processing, implements the packet control function, terminates the radio link
protocol, and provides an interface to the packet data serving node (PDSN), such as the
Lucent Flexent PDSN based on the SpringTide 7000 Wireless IP Service Switch
platform.

The channel card and software upgrades are available for the Flexent CDMA Modular
Cell indoor and outdoor base station platforms for 1900 MHz spectrum. Support for
1XEV-DO on other Lucent base station platforms, including anticipated availability in
international markets, will follow.

mmO2 announces 3G tariff rates (19-Jun-02)

mmQO2 has published the trial tariffs for its 3G service on the Isle of Man. The company
has successfully tested 3G handsets and devices, a range of applications, content and
connectivity with customers, and now - with introduction of an initial pricing structure -
seeks to gain invaluable feedback on elasticity of demand against price. The results will
be shared in detail throughout all mmO2's in-country operations.
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Four tariffs have been developed aimed at corporations, small and medium-sized
companies, consumers and heavy users of the Internet. Charges, which are subject to
change as the trial progresses, are based on a monthly subscription and free data
allowance. If this allowance is exceeded, customers are informed and an additional
charge will be levied.

Typically, a residential customer wishing to surf the Web, download music, play games,
send and retrieve multimedia emails from a 3G handset or device will be charged
around US$2 per day, or US$65 per month. Business customers can expect to pay just
over US$118 per month and small and medium companies between US$89 and
US$103. Those customers who only access Manx Telecom's 3G WAP Portal, called
Prontonet, are likely to spend around US$13 per month.

Other key findings that mmO2 will look to establish, include; customer acceptance of
pricing methodologies, usage patterns, impact on ARPU and how different 3G
applications are received.

3G Tariffs
3G 3G g(jnsum 3G
Business |[Enterprise or Prontonet
Data Subscription and data bundle US$118.39|US$74.00 |US$37.00US$7.40
Free data allowance 100Mb 50Mb 20Mb 1Mb
Charge per Mb US$0.74 |US$0.15 |US$1.50 [US$3.00

CKW Wireless outlines plans for its 3G spectrum (19-Jun-02)

ArrayComm's Australian subsidiary and 3G license holder, CKW Wireless, has formed a
US$14.3 million consortium to deploy the i-BURST mobile broadband wireless Internet
access system in Australia. Members of the Consortium include carrier Vodafone
Australia, the Australian ISP OzEmail, telecommunications project manager Total
Communications Infrastructure (TCI), and base station site owner Crown Castle
Australia.

The consortium members have committed to work together to deliver Phase One, the
pre-commercial rollout of the system in Sydney, Australia. This involves the operation of
up to 10 radio communications base stations, providing coverage to over 150 square
kilometers (approximately 60 square miles). Phase One will commence in November
2002. The commercial rollout across Australia is expected to commence in mid-2003.
The system will be deployed in a 5 MHz band of Time-Division Duplexed (TDD)
unpaired 3G spectrum that CKW Wireless acquired last year. The spectrum becomes
available for use in October.

The i-BURST system has two primary components: base stations, much like today's
cellular service, and wireless modems that a customer uses with an existing Internet
appliance such as a computer to access the service. The system is an end-to-end IP
system designed to deliver to the user data speeds of 1 Mbps in a fully loaded network.
The i-BURST system uses ArrayComm's patented IntelliCell spatial processing -- or
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fully adaptive "smart antenna" -- technology that enables high-bandwidth coverage and
capacity at a low cost. By establishing a unique spatial signature for each device in a
service area, i-BURST creates a dedicated "personal cell" for each user.

Siemens wins Chinese contract (18-Jun-02)

China Mobile has signed a US$19.85 million contract with Siemens Shanghai Mobile
Communications (SSMC) for the expansion of the GSM network in the province of
Hubei. The contract includes the delivery of the new Switch Commander system and
the overall implementation service.

With this new core network operation system China MCC will be able to meet the
demand of the more than four million subscribers on new mobile data applications.

"The cooperation with China MCC shows the strength of the Siemens |IC Mobile position
in Chinese market", said Dr. Valentin Chapero Rueda, President of Networks within
Siemens IC Mobile. "We are glad, that China MCC underscores the relationship by
choosing our Switch Commander to expand their network. This will protect their
investment on the way to a future 3G network".

Telemetry the saviour of the telecoms industry ? (17-Jun-02)

Today's mobile phones, focused on person-to-person communication among very
visible human beings is too limited, saturated, and expensive for profitable growth, and
it will take a new approach -- Invisible Mobile -- to renew opportunity and growth for
telecom vendors and operators, according to a new report by Forrester Research.

"The telecom industry's future depends on selling more gear, subscriptions, and
network services -- but visible mobile only has a set number of humans to sell to," said
Forrester Senior Analyst Lars Godell. "Most Europeans already have a mobile
subscription, and mobile penetration will not exceed 80% of the population. Today, the
European telecom industry aims to combat saturation with a 300 billion euro gamble on
3G -- hoping to raise average revenue per user through yet-to-be-invented 3G services.
This strategy simply won't reignite growth because it will only yield diminishing returns
at sharply higher costs for infrastructure and marketing, and will result in massive
operator consolidation."

But Forrester argues that a new paradigm -- Invisible Mobile, which will link hundreds of
billions of network endpoints -- will restore growth to the mobile telecom industry over
the next five to 20 years. Forrester defines Invisible Mobile as mobile communication
without human intervention, although this is probably better known as M2M or telemetry
applications. Enterprises, as well as chip makers, equipment makers, solution providers,
and telcos, will all benefit. Invisible mobile will allow seamless, cost-effective
communication across network boundaries -- from body area to wide area networks --
and it will tap into machine-to-machine communication by exploiting diverse network
technologies. For instance, immature visible mobile technologies like 3G and 4G
depend on more and more radio spectrum, but invisible mobile can draw on a large
number of more mature radio technologies like GPRS, Bluetooth, W-LAN, and RFID
that depend on little spectrum.

ALT CALISMA GRUBU-1 17/47 DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

Significantly for the telecom industry, invisible mobile will restore opportunities because
it has no major growth constraints and costs far less. While visible mobile is constrained
by people, invisible mobile's real constraint is imagination, as trillions of physical objects
remain unconnected. With the support of some of the world's largest companies --
Coca-Cola, Procter & Gamble, Unilever, and Wal-Mart, to name a few -- researchers at
MIT's Auto-ID Center aim to develop an Electronic Product Code system using RFID
technology that can track 1 trillion unique physical objects per year. Invisible mobile
exploits good-enough wireless technologies like GPRS, RFID, and Bluetooth that use
cheap or free radio spectrum. Not only is the spectrum cheaper, but the network costs
are much lower -- a 3G base station costs 200,000 euros to 500,000 euros while a W-
LAN access point costs 150 euros to 200 euros. The network endpoint costs are much
lower, too -- compare today's RFID chip cost of $0.20 with $500 for a 3G phone.

"Over time, invisible mobile will create new pools of value for telecom manufacturers
and operators to exploit by connecting billions of new endpoints and driving an
explosion in network traffic," Godell added. "In contrast to today's 8 million regular
mobile Internet users, invisible mobile allows for unassisted wireless communication
among Western Europe's 200 million passenger and commercial vehicles and the
approximately 500 billion unique physical objects that pass through European supply
chains every year. Forrester expects more invisibly connected machines and physical
objects than visible humans from 2005 onward as invisible mobile sessions outnumber
visible mobile sessions by a factor of more than 30 to one in 2020.

"Corporations with deep pockets will fund invisible mobile because it will deliver real
business benefits -- driving growth and profit for the telecom industry. For example, by
applying smart RFID tags to every bottle it produces, Coca-Cola could cut down the
average 7 percent of consumer product sales that get lost when goods are out of stock.
By tracking the 200 billion unique objects in its annual supply chain, Coca-Cola could
reduce losses that typically represent 3 percent to 5 percent of total supply chain costs.
Equally, it could diminish theft, fraud, and errors that amount to approximately 2 percent
of US sales per year. Also, outfitting billions of new devices with radio capabilities will
bring new business to communication chip makers and telecom equipment vendors."

SingTel delays 3G infrastructure contracts (17-Jun-02)

SingTel Mobile has said that it is to postpone the award of the contract for the
construction of its 3G network.SingTel Mobile's Chief Executive Officer, Mr Lucas
Chow, said that the company has no compelling reason to rush into awarding the
contract at the moment. "We are adopting a cautious approach towards 3G and have
decided not to award the contract at this point in time. The technology is still new and
very much evolving, while the mass rollout of 3G handsets remains uncertain.
Furthermore, the development of 3G applications around the world has not taken off as
rapidly as expected.”

Notwithstanding this, SingTel Mobile has been conducting 3G technology trials with
vendors over the last 18 months. Three groups have been shortlisted to participate in
the 3G tender. They are Ericsson, Nokia and a consortium consisting of Siemens IC
Mobile, NEC Corporation and ITOCHU Corporation. SingTel Mobile is currently
evaluating the tender and making sure that its new 3G system will be compatible with its
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existing GSM networks. It expects to be able to offer 3G services on a selective basis in
2003 and meet the deadline of end 2004 set by the telecoms regulator, the Infocomm
Development Authority of Singapore (IDA) for nationwide rollout of its 3G network.

Mr Chow said: "Mobile operators have learnt valuable lessons over the past years from
introducing new mobile technologies such as WAP and GPRS to customers. The main
learning point has been that the introduction of new services should be driven not by the
availability of technology, but by market demand and consumer benefit."

EU calls for harmonised 3G network planning rules (13-Jun-02)

The European Commission has accepted a report into the European 3G market,
"Towards the Full Roll-Out of Third Generation Mobile Communications" as a guideline
for its position on the recent 3G auctions. The report was commissioned by the
European Council of Barcelona, "to present at the Seville European Council a
comprehensive analysis of remaining barriers to the full roll-out of 3G mobile
communications".

The report notes that the current financial environment constitutes a heavy burden for
the communications sector overall, which also affects 3G roll-out plans, as operators
focus on improving their financial standing. Besides a general economic recovery, to
which the mobile sector including 3G could considerably contribute, the Commission
says that it believes that the sector is best served by letting the market drive the process
ahead, and by allowing for the deployment of a healthy competitive environment to
generate new products which consumers will want to buy and use.

The Commission says that in principle, the 3G licenses should not be changed, but that
there should be some flexibility to take into account unpredictable changes of
circumstances. These changes should remain proportional and transparent. The
Commission says it is ready to examine solutions for a harmonised approach within the
EU, as it did for conditions applying to network infrastructure sharing.

In the short term, the national public authorities should speed the physical deployment
of 3G networks by harmonising the planning rules for base stations and speeding up the
procedures for the acquisition of sites. In addition, they can help improving public
awareness on safe usage of mobile equipment.

Erkki Liikanen, European Commissioner responsible for Enterprise and the Information
Society said, "The roll-out of 3G is a continuous process which requires and deserves
continued attention by public authorities when accompanying the efforts of market
players themselves. There are no simple answers to the challenges ahead, but 3G has
developed sufficient momentum to overcome the present difficulties. The Commission
remains confident in this respect.”

Japanese to open a 3G demo center in the Netherlands (13-Jun-02)

Japan's DoCoMo and the Netherlands based KPN Mobile are to conduct a joint
campaign to promote a third-generation mobile communications service in the
Netherlands. The service will be based on DoCoMo's FOMA 3G mobile
communications service, which DoCoMo is already operating in Japan.
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Under the pact, DoCoMo will install a FOMA base station in the Netherlands and KPN
Mobile will open a FOMA demonstration room in the company's headquarters in August.
Visitors will be able to use actual handsets to experience FOMA's many unique
features, which may include videophone, i-mode mobile internet, i-motion sound and
video-clip distribution service, "Multiaccess" simultaneous voice/data communications,
as well as superior voice quality and high-speed data transmission.

The demonstration room will be open to visitors such as journalists, analysts, telecom
operators, and vendors for one year. By providing opinion leaders with demonstrations
of the new FOMA, the two companies hope to generate strong interest in 3G service as
part of a successful launch in the European market.

Beauty contests speed 3G deployment (07-Jun-02)

According to recent research by the Teleconomy Group, a correlation exists between
countries that have favoured a beauty contest rather than an auction based award of
licenses, in terms of state of preparedness and a realistic schedule for the launch of 3G
services. Teleconomy says that it believes that in countries such as Sweden, Finland
and Denmark, the estimated start date to deploy 3G networks appears more realistic
compared to Germany, the UK and ltaly.

The cost of license per head of population highlights this relationship with a mere
US$0.0006 in Sweden compared to US$657 in Germany and US$576 in the UK.
Teleconomy has forecast just under 5 million subscribers in western Europe by the end
of 2004 and sees close to 30 million subscribers in the region by 2007.

"The latest figures represent only a modest penetration across the globe" commented
Dr Qmars Safikhani, managing consultant at Teleconomy. " We believe that western
European countries will overtake Asia Pacific in the near term for deployment of 3G
because of a more harmonised network technology as well as network share plans".

Sweden and Finland will lead the 3G launch in Europe and see a much faster
implementation and adoption than elsewhere. Teleconomy also suggests that Germany
could beat the UK because of regulatory approval of shared networks and also the
favourable response given to the launch of I-Mode services by KPN in the country.

Vodafone signs 3G roaming agreement in Sweden (06-Jun-02)

Sweden's 3G license holder, Hi3G and the incumbent network Vodafone have signed a
letter of intent today to conclude negotiations concerning access to Vodafone's GSM
network in Sweden, otherwise known as 'national roaming'. National roaming will allow
Hi3G's customers to use Vodafone's GSM network in areas where Hi3G lacks
coverage.

"We have succeeded in reaching this general agreement on our own without the
involvement of a third party, and this amply illustrates our joint willingness to solve some
of the major issues faced by our industry," said Chris Bannister, Managing Director of
Hi3G.
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"We have agreed on the overall plan for the agreement," said Jon Risfelt, Vodafone's
President and CEO in Sweden. "I am delighted that we have been able to reach this
agreement through commercial negotiations."

Hi3G and Vodafone will commence negotiations as soon as possible. Both parties have
agreed that a final version of the agreement should be ready no later than this summer.

Hi3G is owned by Hutchison Whampoa (60%) and Investor AB (40%).

ALLTEL converting CenturyTel network to CDMA 1X (05-Jun-02)

The USA based CDMA network, ALLTEL plans to deploy 3G wireless infrastructure
equipment from Nortel Networks to expand it's network and increase voice capacity
under an amended supply agreement. Under this agreement, Nortel Networks will
provide CDMA2000 1X radio access and switching gear to ALLTEL to integrate newly
acquired wireless properties from CenturyTel. ALLTEL announced an agreement in
March to purchase the properties, which it said will add more than 700,000 customers
and expand its wireless footprint into highly complementary new markets across
Arkansas, Louisiana, Michigan, Mississippi, Texas and Wisconsin.

"The investment in CDMA technology will allow us to support our growth in the retail
business, yet at the same time allow us to continue to support roaming on the existing
TDMA network," said Chris Smith, executive vice president of Network Services for
ALLTEL.

"Our dual expertise in packet networking and radio access delivers unique advantages
in accommodating more voice traffic, driving down operating costs, and priming
customers for tomorrow's ‘always on' data offerings," said Steve Slattery, vice
president, COMA/TDMA, Nortel Networks "We have shown tremendous momentum in
recent months with contract wins across the globe, and this agreement with ALLTEL
further extends our geographic 3G presence with new 1X footprints."

Nortel Networks has been deploying network equipment with ALLTEL for more than 20
years. The upgrades announced today are expected to include deployment of Nortel
Networks Metro Cell CDMA base station and radio switching equipment.

No 3G infrastructure sharing for Singapore (04-Jun-02)

Singapore's telecoms regulator, the IDA has said that it will not consider the possibility
of allowing 3G infrastructure sharing in the country, based on feedback to a public
consultation. The IDA said that the decision takes into account industry views and
comments on the difficulties and limited scope associated with such infrastructure
sharing initiatives in Singapore's context.

The regulator has also dismissed calls to delay the mandatory start date of the end of
2004 for the 3G networks, noting that other countries have maintained their 3G rollout
requirements. In addition, a number of their telco operators have also since deployed
3G networks or are on schedule to meet their deployment requirements in accordance
with the deadlines set, which are prior to 31 December 2004. IDA will therefore maintain
its 31 December 2004 nationwide rollout for its 3G licensees.
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Five bid for Malaysian 3G licenses (30-May-02)

The Malaysian Communications and Multimedia Commission has announced that there
are five bidders for the country's three 3G licenses. This is higher than had been
anticipated, with expectation of just three of the existing networks submitting bids.

The interested parties are the incumbent GSM networks, the Technology Resources
Industries backed, Celcom, Time dotCom through its TIMESat subsidiary, Telekom
Malaysia and Maxis Communications through the bidding name UMTS (Malaysia) -
along with new entrant, the Application Services Provider E-Touch Sdn Bhd.

The licenses are being awarded through a beauty contest method, with each 15-year
licence being offered for the fixed fee of US$13.2 million. There may be some
controversy though as Telekom Malaysia is bidding, as is Celcom, in which Telekom
recently increased its holding to 15.6% and has said that it wants to merge the two
companies mobile phone networks.

Alcatel's Malmo 3G set up a key part of its reality program (30-May-02)

Alcatel has said that its end-to-end UMTS platform in Malmd, Sweden, will be one of the
key elements of Alcatel's Worldwide 3G Reality Centre Program. The Malmé facility, the
first fully functional 3G/UMTS system in the Nordic region has been operational since
last November, and offers Alcatel and its partners, including local content and
applications providers, a live and comprehensive end-to-end environment for the
development and testing of advanced mobile applications and data services, in the field
of 3G/UMTS.

Alcatel has demonstrated a 384 kbps stable data transfer rate while moving in a vehicle
at a speed of 80 km/h around Malmé city; as well as the only live video conferencing
communications with real UMTS terminals at 64 kbps in circuit mode.

"Our investment in the Malmé network is the firm proof of our commitment to the Nordic
region. Alcatel's infrastructure solutions, services and operational support are all best of
breed, and allow us to invest further in training and knowledge-building within our local
operations. In short, we are now a solid partner to the region's mobile industry and we
aim to add more Nordic mobile operators to our client list within the near future," said
Marc Rouanne, President, Alcatel Mobile Networks activities.

In February 2002, Alcatel signed its first major third generation contract in the Nordic
region, when an agreement with Orange Sverige was announced to supply the
infrastructure for Orange's 3G/UMTS Swedish network. Alcatel is providing Orange with
the Alcatel Evolium 3G/UMTS-core network and a full turnkey implementation of radio-
access networks, and service and operational support systems.

3G revenues lower than anticipated - report (27-May-02)

3G mobile telecoms growth over the next five years will be significantly slower than
previously published forecasts, according to new analysis published today by the World
Markets Research Centre (WMRC).
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WMRC is forecasting that there will be 84.1 million 3G subscribers in Western Europe
by the end of 2007, generating revenues of US$36.3 billion from traditional voice
services, SMS and multimedia messaging, infotainment and internet access. This is
15% lower than current market figures of US$42.3 billion published by UMTS Forum
and Telecompetition in August 2001, meaning that 3G will account for only one-third of
total Western European mobile revenues by 2007. WMRC believes that only 27% of all
mobile subscribers will have a 3G phone by 2007, one-third less than current published
figures of around 40%.

The delay in migration is largely due to lack of enthusiasm from consumers regarding
new infotainment services and internet access offered by 3G. The WMRC analysis
predicts traditional voice calls and SMS messaging will continue to dominate mobile
revenues, whilst infotainment and internet access take-up will be considerably lower
than once expected, accounting for less than 10% of 3G sales each. This compares
with UMTS' forecast that 31% and 15% of 3G revenues will be derived from
infotainment and mobile internet/extranet access respectively by the end of 2007.

DoCoMo signs first 3G software license with Alcatel (24-May-02)

Evolium SAS, the joint venture between Alcatel (66%) and Fuijitsu (34%), has signed
two license agreements with the Japanese giant NTT DoCoMo concerning Patents &
Know-How and Software. The Evolium SAS joint venture will gain from the Software
and the technology developed by NTT DoCoMo for its 3G network, through a users
license.

Evolium SAS's engineers have been providing the adaptations required by the
evolutions of the 3GPP standards and by its customers' specific requirements. In
addition, all interoperability tests have been performed between the Evolium UTRAN
(UMTS Terrestrial Radio Access Network) and Alcatel's core circuit & packet network.

"Being able to bring together NTT DoCoMo's know-how and experience is a key asset
for Evolium SAS and its customers. Evolium is also glad to have come to an agreement
with NTT DoCoMo on the use of its essential UMTS patents; this makes Evolium SAS
the first major supplier allowed to develop, manufacture and commercialise the
equipment for the deployment of 3G/UMTS networks nation-wide" declared Martin
Jordy, CEO of Evolium SAS.

Under 25's the main driver for 3G content (24-May-02)

A report based upon a 30-nation study of established and emerging mobile markets,
conducted by Taylor Nelson Sofres posits that the growth of the burgeoning mobile
Internet can be fueled by marketers who meet the current information needs of target
consumers and create demand for new types of information via this medium.

The report reveals that consumers under age 25, and upscale consumers will drive
demand for 3G, much as these two groups drove the overall mobile phone market. The
interest of the youth segment is particularly strong in Western Europe and the United
States.
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Interest in Applications of 3G
(Among Current Internet Users/Mobile Phone Owners Interested
in 3G)
Western Europe [Eastern Europe [USA
Emails 4.5 4.7 4.3
Cty 43 4.2 4.2
maps/directions
Latest news 4.0 4.4 4.0
Authorize/enable 3.4 38 3.0
payment
Bapklng/tradlng 35 34 30
online
Downloading 5 | 3.4 3.2
music
Shopplng/reserv 3.0 3 1 b 9
ations
Animated images2.4 2.7 2.6
Chat — rooms,, 5 2.9 0.2
forums
Interactive 50 b o b 4
games
Games forl g 1.8 1.8
money
Means based upon a six-point interest scale, where 6 indicates high
interest and 1 indicates low interest

Among consumers who are interested in a mobile Internet, the uses of greatest interest
are communication and information, followed by financial applications of m-payments,
m-banking and m-trading.

"Any company that wants to maximize the impact of 3G must rigorously follow a market
focussed, consumer-centric approach," said Chandra Chaterji, Senior Vice President of
Taylor Nelson Sofres Global Information Technology Practice. "The key question should
be 'How can we leverage our brand to market a bundle of products or services
employing mobile networks?"

The report concludes that in an increasingly segmented market, the winners will be
those who understand consumer needs in terms of mobility and meet these needs by
delivering branded products and services. The report hypothesizes that marketers can
deliver these branded offerings by forming strategic alliances with businesses that
provide networks, content, hardware and/or software. For those marketers whose core
competencies are in consumer insights, new-product development and branding, the
potential is huge and virtually untapped.
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3G trials expand to four cities in China (23-May-02)

UTStarcom has said that following the successful completion of phase one of China's
3G technical trials, it will advance to phase two of the trials this summer. Meanwhile, the
company has also received 10MHz IMT-2000 frequency usage approval for internal
research and development 3G field trials in Shenzhen, Hangzhou, Shanghai and
Beijing.

UTStarcom was one of the 10 foreign and domestic WCDMA equipment suppliers
named on November 1, 2001, to participate in China's technical trial of 3G mobile
networks based on the 3GPP WCDMA standard through MTNet, a comprehensive
testing facility for mobile communications. MTNet is under the management of China's
Ministry of Information Industry (MIl) Research Institute of Telecommunications
Transmission (RITT).

Commencing February 25, UTStarcom successfully passed all of phase one test cases
in just 10 days. By March 12, 2002, the company had not only provided a complete
3GPP R99 compliant system, including core networks (MSC, GSN, HLR, etc), network
management, RNC, Node B and user equipment emulators, but also had demonstrated
a total 3G solution showing stable and consistent performance with |P-transport
technology. The results of phase one testing insured UTStarcom's eligibility to
participate in phase two 3G trials, which will take place in multiple cities. Phase two will
test network equipment and terminals with later 3GPP R99 standards and will also
focus on interoperability tests between different vendors and an operator's field trial.
This testing may last for up to one year. It is widely held that China's MIl will make
several 3G related decisions based on or in parallel with the phase two technical tests.

UTStarcom was founded in 1991 and is headquartered in Alameda, California.

3G amp developer gains development funding (22-May-02)

Canada's Industrial Research Assistance Program (IRAP) has awarded Unity Wireless
Corp. a grant of US$308,000 to help fund its development of a new line of 3G
Feedforward multi-carrier linear power amplifiers (MCLPA).

"We are proud to again be recognized by the National Research Council of Canada who
has selected our company to receive an additional grant award of up to C$483,000
(US$308,000) under the Industrial Research Assistance Program (IRAP)," commented
Unity Wireless Corporation's Chief Financial Officer Roland Sartorius. "The grant
contributes in-part to salaries, services and contracts, material and supplies, as well as
a capital expense allowance and a percentage of overhead expenses related to our
MCLPA development."

The Industrial Research Assistance Program's mandate is to stimulate wealth-creation
for Canada through technological innovation and by stimulating innovation in Canadian
small and medium-sized enterprises. IRAP is designed to help meet the technological
challenges faced in delivering new products, processes or services. This particular
contribution is funded through a joint venture between the National Research Council's
Industrial Research Assistance Program and Technology Partnerships Canada, a
special operating agency of Industry Canada.

ALT CALISMA GRUBU-1 25/47 DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

No competition for Slovak 3G licenses (16-May-02)

The Slovakian government has announced that there are three bidders for the three
available 3G licenses in the country. The two incumbent networks, Eurotel and Orange
(formerly Globtel) have bid for the available 3G only licenses, while a local internet
service provider, profinet.sk has bid for the new-entrant 3G license, which also includes
some GSM900 and 1800 spectrum. The 3G licenses are selling for US$33.86 million,
while the combo 3G-GSM license will sell for US$34.3 million.

The government was planning to hold a beauty contest, but the lack of available bidders
has resulted in this becoming a simple license awards procedure.

Siemens invests in British start-ups (16-May-02)

Siemens has announced the launch of Siemens Mobile Acceleration in the UK. The unit
will provide seed funding for wireless start-ups of up to US$1.35 million per start-up. It
will also provide business coaching from senior management consultants and access to
Siemens' world-wide research and development facilities and sales channels. Siemens
Mobile Acceleration is aiming to foster wireless start-up companies devoted to mobile
technology, mobile applications and mobile services for GSM/GPRS and UMTS/3G
mobile telephony. Investments will be made in companies at an early stage before
market entry.

The total sum of the investment fund is US$17 million for the first 12 months.
Investment decisions are based upon a business idea that shows potential to
successfully tap into the wireless technology, applications and services market that will
open up with the advent of next generation mobile telephony like UMTS.

lan Moyes, Managing Director of Siemens Information and Communication Mobile UK,
added: "The market here is very favourable: the UK is leading Europe in terms of
investments in start-up companies but at the same is lagging behind when it comes to
the number of investments made into start-up companies devoted to wireless
technology. This gap creates a huge potential for Siemens Mobile Acceleration.”

MobilCom blames dispute for rising losses (14-May-02)

Germany's MobiCom has blamed its ongoing dispute with France Telecom for an
increase in its quarterly losses. The company says that for example, the launch of
01566-GPRS planned for February 2002 had to be postponed, requiring the creation of
accruals to the sum of US$70.6 million, although it did not explain how a shareholder
dispute over the 3G rollout would have affected its 2.5G rollout.

In total, special items mainly linked to the controversy with the French partner ware said
to have cut profits by US$82.3 million. The company's EBITDA including special items
and UMTS start-up costs was a loss of US$110 million (a loss of US$27.72 million
without special items) compared with a loss of US$31.7 million for Q1/2001.

MobilCom's customer base grew to 9.0 million customers (compared to 7.3 million in
Q1/2001), including 4.9 million cellular customers. The market share of cellular contract
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customers remained stable at 13.5%, with two thirds of all cellular customers committed
to long-term contracts.

Ericsson compression technology boosts 3G network capacity (09-May-02)

Ericsson has closed the circle from the initial idea to verification by hosting a successful
Robust Header Compression, ROHC, interoperability test recently in Sweden. ROHC
means performance gains of typically 50% for IP based services in all 3G systems.
Robust header compression, ROHC, will be used in all 3G cellular systems (WCDMA,
EDGE and, CDMA2000), substantially improving spectrum efficiency and service quality
for IP services such as voice or video in Mobile Internet.

ROHC has been included in 3GPP specifications and is a new Internet Engineering
Task Force (IETF) proposed standard, developed to increase efficiency over wireless
links by compressing IP headers. For wireless IP services such as voice, the ROHC
scheme reduces packet size by 75% for IPv6 while still maintaining robustness to
transmission errors common on wireless links.

In collaboration with Lulea University of Technology in Sweden, Ericsson presented the
first robust header compression scheme called ROCCO to the IETF in June 1999. In
July 2000, Ericsson and Japan Telecom successfully completed the world's first field
trial of Voice over IP over WCDMA, using ROCCO. The ROCCO scheme provided a
major contribution to today's ROHC standard.

The interoperability test was conducted together with Nokia, Siemens/Roke Manor
Research, Effnet and Panasonic. The test covered the major parts of the ROHC
standard including test of robustness over emulated WCDMA/3G links.

A study by the IP header compression developer, Effnet last month showed that IP
header compression could save the network operators around US$15 billion by 2005.

http://www.3gnewsroom.com/3g news/index.shtml

SkyTower Aims High for 3G Broadcasts

date: July 23, 2002 - source: BWCS

Californian-based SkyTower Inc reports that it has successfully completed a series of
commercial telecoms test from 65,000 feet above Japan. The company, which has been
working in collaboration with NASA and the Japanese Ministry of Telecommunications,
argues that its solar-powered high-flying planes offer a much cheaper alternative to
broadcasting broadband video and data applications than conventional methods. The
latest test saw it send out several hours of next-generation mobile voice, data, and
video services to what it described as “multiple handheld user devices” on the ground.

The 3G tests used an ordinary NTT DoCoMo handset and trialled internet surfing from a
wireless modem-equipped laptop at data speeds of up to 384 kbps. According to Stuart
Hindle, vice president of strategy and business development at SkyTower, "The
airborne platform, operating above the weather and commercial air traffic, is equivalent
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to a 12-mile-tall tower, which means significant advantages to telecom service providers
and broadcasters."

The company claims that as it broadcasts from “on-high” it can fill in "urban canyons" -
coverage areas which are not so easily reached by terrestrial and satellite broadcast
transmissions. Further, SkyTower points out that its system requires much less power to
beam the signals down as they do not have to overcome so many obstructions. The
SkyTower platform connects users within its footprint of 30 to 600 miles in diameter to a
gateway station on the ground tied into a fibre-trunk network.

SkyTower was set up by its US parent company AeroVironment two years ago to
pursue commercial telecom access advantages using solar-electric aircraft technology.
A consortium of Japanese manufacturers including NEC and Toshiba developed the
communication systems used in the recent trial of IMT-2000 systems.

New 3G screen technology to raise handset prices

date: July 23, 2002

Handset manufacturers have reportedly entered into negotiations with 3G LCD panel
vendors seeking to speed up introducing high-resolution colour screens, which could in
turn stimulate slack demand for replacement handsets.

Analysts believe the move would lead to an increase in handset prices since only a few
Japanese manufacturers like Sharp were in a position to mass-produce the
technologically advanced screens, such as the new quarter-VGA screens with
resolution of 240 x 320 pixels, four times their predecessors, and the ability to display
260,000 colours compared to 65,000.

Sharp is expected to mass produce its continuous grain silicon LCD displays by autumn
this year, while Toshiba Matsushita Display Technology and Hitachi are looking to
introduce a low-temperature polysilicon technology.

All three are said to be in touch with handset makers for spring 2003 models. According
to some estimates the new screens could cost JPY5,000 (EUR42.75) each in large
volume orders, a price that would be a 40 per cent increase over the present products
and would reverse the present downward trend.

Alcatel Launches a 3G Reality Centre to Set Mobile Data and 3G Services in
Motion in Portugal

date: July 5, 2002

Alcatel officially launched its 3G Reality Centre in Cascais. This unique facility is a live
and comprehensive end-to-end network environment dedicated to the development,
validation and testing of advanced mobile data applications and services for both
2.5G/GPRS and 3G/UMTSin Portugal.

This 3G Reality Centre will allow the mobile community in Portugal and in Europe to
investigate the potential of 3G/UMTSapplications and services. It is intended to foster
the development and testing of some of the most exciting next-generation mobile
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applications and services, such as watching one's football team score its winning goal;
finding and booking a hotel; accessing e-mail whilst travelling to business meetings;
watching the latest movies previews or playing interactive games with people across the
world.

The Cascais 3G Reality Centre represents the one opportunity for the wireless
community, more specifically next-generation content suppliers as well as application
providers, to test and launch innovative mobile data services.

"The Portuguese mobile market with world "premieres" such as prepaid services in
1995, GPRS in 2000, and with a fast mobile market development is a perfect
environment for the successful launch of 3G mobile applications and services in
Europe," said Rui Candeias Fernandes, Alcatel Portugal CEQ. "Today's announcement
represents another major step on the way to successfully roll out 3G services in
Portugal."

Alcatel Scores Again in 3G/UMTS

date: July 1, 2002

Alcatel announces it has set up in Madrid a wide range of innovative 3G/UMTS mobile
services, conducting voice, data and video communications.

For the first time, 64Kbps circuit switched videotelephony international communications
have been set up between a 3G/UMTS mobile terminal located in Madrid and another
one located in Alcatel 3G Reality Centre in Italy.

In video streaming, reaching 384 Kbps in packet mode, 3G terminals feature clips of the
latest movie releases or the latest goals scored during the at the 2002 Soccer World
Cup along with live TV signals.

Since November, this first fully functional 3G/UMTS system in the capital of Spain has
been showcasing the operational advantages that Evolium 3G/UMTS infrastructure
solutions can offer to operators and carriers in the mobile wireless services' world.

New applications, which are on display in Madrid, show a full range of third generation
mobile services such as: Enabling Web Browsing, accessing online information, image
transfers, video streaming & downloading or even transferring live video from a distant
Webcam, through devices manufactured by Mitsubishi and Fujitsu, and which are
similar to those commercially used in Japan.

Marc Rouanne, President of Alcatel's Mobile Networks activities, declared: "Scoring is a
key objective for both the Soccer World Cup and Mobile business players. In 3G field,
Alcatel scores again, proven the quality of the UMTS Evolium infrastructure in the area
of high-speed data & video transfers".

More Spectrum for German 3G Ops

date: July 1, 2002 - source: BWCS

The German telecommunications regulator, RegTP, is set to double the amount of
frequencies available to the country’s six third-generation mobile licensees. According

ALT CALISMA GRUBU-1 29/47 DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

to a report in German business magazine Wirtschaftswoche, RegTP will make available
spectrum which had previously been reserved for the armed forces. However, the article
claims that the new frequencies will not be released until 2007.

The German government awarded six 3G concessions in August 2000 following what
has become the world’s most expensive UMTS spectrum auction. The winning bidders
— T-Mobile/Deutsche Telekom, Vodafone (formerly Mannesmann), E-Plus, Viag,
MobilCom and Group 3G (now offering services under the name Quam) — paid a total of
US$46.11 billion for their 20-year concessions. There are currently around 55 million
mobile users in Germany.

LG demonstrated the 3G IMT-2000 handset at World Cup

date: July 1, 2002

LG Electronics is being identified as the benefactor of World Cup PR in advanced IT
products. Cutting-edge IT products of LGE have enjoyed worldwide exposure and
recognition for their quality leadership during the 2002 World Cup period.

At the World Cup Opening Ceremony IT Performance that signaled the opening of the
World Cup events at the Seoul World Cup Stadium on May 31, LGE's latest W-CDMA
IMT-2000 handset was used for video call demonstration and its latest display products
including PDP and TFT-LCD TVs were used for Digital Image Performance to boast
LGE's strength in the best of breed IT technology to the world.

At the IT Performance, organized as part of the opening ceremony of the 2002 FIFA
World Cup Korea/dapan, LGE provided total 450 million won worth of advanced IT
products including W-CDMA IMT-2000 handsets (130 phones), TFT-LCD TV (15 inch/
350 sets), and DVD players (20 units) to promote the image of a globally leading "IT
Korea," leaving an indelible mark about the sophisticated technologies offered by LGE
to the world.

In particular, in the pre-opening ceremony, 15 performers with W-CDMA IMT-2000
handsets (Model: LG-K8000) went into the audience to relay the excitement and fun of
the opening of the World Cup to TVs around the world with the help of LGE's advanced
technology. Ten performers with IMT-2000 handsets who came down from the
stadium's ceiling to the stadium ground and to the audience on a rope boosted the party
mood and excitement a notch higher through their performance combined with
samulnori (Korean traditional folk music and dance) models.

At the Digital Image Performance, LGE's cutting-edge TFT-LCD TV was also used for
comical and happy faces of the digital clown representing the free spirit of the cultural
performances at the opening ceremony, acting as the visual communicator of the main
message of the cultural event.

Such strong exposure and successful usage of LGE products has also resulted in
LGE's IT technological strength being chosen as Hot News by the latest issue of well-
known Fortune magazine of the U.S. (June 24).

According to Fortune, LGE enhanced the excitement of the World Cup opening
ceremony "with successful usage of its IMT-2000 handsets for fabulous demonstration
for the soccer fans around the world."
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Hot News items in each issue of Fortune are those as selected by the magazine to be
most successful and attention grabbing in the world for the last 2 weeks. And
demonstrations using LGE's IMT-2000 handsets at the World Cup opening ceremony
was chosen as one of those Hot News item this time.

At the same time, KTICOM of Korea and J-Phone of Japan used LGE's W-CDMA IMT-
2000 handsets on June 26 for the world's first successful demonstration of Korea-
Japan international video roaming call.

With usage of LGE's W-CDMA IMT-2000 handset (Model: LG-K8000) and system at the
demonstration, LGE's W-CDMA technology gained worldwide recognition for its leading-
edge technological strength and full inter-operability with equipment from overseas
operators as proven in the demonstration will increased chance for international
advance of LGE products.

Swiss Relax Coverage Rules

date: June 29, 2002 - source: BWCS

The Swiss telecoms regulator, the Federal Communications Commission (Ofcom), has
decided not to enforce a clause in the national 3G licences regarding speed of rollout.
Much to the licensees' relief, it appears that they will not now have to cover at least 20%
of the Swiss population by the end of 2002.

Ofcom said it recognised that handsets and services are not yet widely available and
that it would allow operators to set their own rollout timetable. Switzerland awarded four
licences back in December 2000 to Orange, Swisscom, Sunrise and the Telefénica-
backed 3G Mobile.

Dominant cellular operator, Swisscom Mobile, is said to be furthest along with its 3G
plans. It made the country’s first 3G call over a pilot network in Bern in December 2001.
The company, which is trialling UMTS equipment in co-operation with its 3G supplier,
Ericsson, said that the pilot network, consisting of eight base stations, will be extended
as the trials continue.

Alcatel officially launches China's first, real and open end-to-end 2.5G/3G
environment

date: June 27, 2002

Alcatel officially launched its 3G Reality Centre in Shanghai - the first comprehensive,
live, end-to-end environment for the development and testing of advanced mobile
applications and data services in the fields of 2.5G/GPRS and 3G/UMTS in China. This
builds on the first operational 3G infrastructure in China - set up by Alcatel - in October
2001, and leverages on Alcatel's worldwide 3G Reality Centre program.

By partnering with local content and applications providers in its Shanghai 3G Reality
Centre, Alcatel will provide mobile operators in China and the rest of the Asia Pacific
region with a window on the latest services that are being developed in China, the
world's largest mobile market. This network will be a key asset for mobile operators,
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especially in China, as they look to develop a complete service offering and profitable
business model for next-generation mobile services.

The Shanghai 3G Reality Centre is the flagship in Alcatel's rollout of a full network of 3G
Reality Centres across the Asia Pacific region. Such Centres will be launched in
Australia, South Korea, Japan and Malaysia as well.

By bringing together operators and content owners with a unique range of vertical
expertise and geographical coverage, the Shanghai 3G Reality Centre offers partners
business-enabling solutions to create value-added end-user mobile services.

The Shanghai Centre's strategic partners already include Fuijitsu, long-term 3G
infrastructure partner of Alcatel, as well as Intrinsic Technology of China and South
Korea's WiderThan.com, leading wireless data enablers in the region. The Centre is
mainly dedicated to customers in China, with Alcatel Shanghai Bell playing a key role in
its establishment and future development.

"The Asia Pacific region is emerging as a real hotbed for proving the viability of 3G
mobile applications and services. Our 3G Reality Centre in China, which now has the
world's largest mobile subscriber population, offers mobile content developers and
operators throughout the region a priceless opportunity to interact in an environment
that stimulates the continual development of cutting-edge applications and services,"
said Ron Spithill, Alcatel Executive Vice President and Asia Pacific President.

Demonstration of World's First IMT-2000 VIDEO Phone Roaming between KT
ICOM of Korea and J-Phone of Japan on W-CDMA

date: June 26, 2002

KT ICOM today announced that it has successfully demonstrated international video
phone roaming between IMT-2000 mobile networks in Korea and Japan.

The historic video call was made between Dr. Young-Chu Cho, President and CEO of
KT ICOM and Mr. John Thompson, Executive Corporate Officer and CTO of J-Phone in
Seoul and Tokyo respectively. KT ICOM says that the success of this type of roaming is
the first achievement of its kind in the world.

The demonstrated items were: (1) Video and voice call from/to roaming J-Phone
subscribers in KT ICOM network in Korea, and (2) Video and voice call from/to roaming
KT ICOM subscribers in J-Phone network in Japan, and results were clear visual and
voice conversation between the two IMT-2000 networks. KT ICOM's network equipment
has been provided by LG Electronics and J-Phone's network equipment has been
provided by Ericsson. LG Electronics has also provided KT ICOM with IMT-2000 mobile
phones with video telephony capability for roaming on J-Phone network in Japan.

"This is a start of what IMT-2000 can offer to customers, a differentiated roaming
service with extended capabilities", said Dr. Yeon-Hak Kim, Vice President of Corporate
Planning of KT ICOM. "KT ICOM plans to provide international roaming service for not
only voice but also video and data roaming capabilities and eventually offering virtual
home environment (VHE) as the ultimate roaming service."
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KT ICOM plans to begin the full-scale commercial IMT-2000 service in the first half of
next year

Qualcomm and Lucent Successfully Demonstrate UMTS Packet Data

date: June 26, 2002

Qualcomm and Lucent Technologies announced the completion of a series of 3G
UMTS packet data calls. This was the first such demonstration of UMTS packet data
services with commercial 3G infrastructure and chipsets for mobile devices.

Using a commercial-sized Qualcomm CDMA Technologies (QCT) UMTS test mobile
featuring QCT’s MSM5200 Mobile Station Modem (MSM) chipset and system software
connected to a laptop, and Lucent's commercial-grade UMTS infrastructure, the two
companies demonstrated high-speed streaming video, Web browsing and access to a
corporate network via an Internet Protocol (IP) virtual private network (VPN).

This cooperative effort demonstrates that Qualcomm’s UMTS chipsets and Lucent’s
infrastructure can support packet data on UMTS mobile devices, including mobile
phones, Web-enabled personal digital assistants, wireless modem cards for laptop
computers and other wireless devices.

These successful data calls are the most recent milestones that Qualcomm and Lucent
have realized in their mutual efforts to speed the commercial introduction of UMTS
technology. In January, the two companies completed a series of voice calls using
Qualcomm UMTS test handsets and Lucent UMTS infrastructure.

"Qualcomm and Lucent both recognize the importance of high-speed packet data for
3G systems," said Luis Pineda, vice president of product management for Qualcomm
CDMA Technologies. "Our two companies have been working together for several
years to bring these capabilities to the marketplace, and this successful demonstration
highlights our continued commitment to UMTS."

"These successful packet data calls further underscore Lucent’s and Qualcomm’s
leadership in the development of 3G spread-spectrum technologies such as UMTS,"
said Bruce Dale, vice-president for UMTS product and offer realization for Lucent’s
Mobility Solutions Group.

3G is for entertainment, not for banking

date: June 25, 2002

Tim Sawyer, Marketing Director of online bank Cahoot, has rejected the possibility of
3G becoming a significant channel for internet banking. Sawyer said that 3G would
remain largely a medium for entertainment. "3G will be no panacea for banking. The 3G
revolution - if indeed there is one - will see the technology largely used for video clips
and gaming," he said at a recent conference.

Sawyer detailed that Cahoot will adopt a cautious approach to 3G, a "watch and wait"
strategy but the bank had something prepared and was "ready to move" when the time
came. With regards to 3G, he asked: "Do people really want to do business on such a
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small screen when they have branches, the PC or the phone?" But the marketer did say
that Cahoot's strategy of a future of digital banking did include text and WAP.

EC may allow infrastructure sharing and spectrum trading

date: June 24, 2002

The European Commission called for the removal of barriers to 3G mobile
communications networks and to endorse a fast track rollout plan by all 3G license
holders at the EU's summit in Seville, Spain.

The European Commission has put forward a paper during the summit that details the
conditions under which 3G rollouts should take place across the whole region that
should overcome difficulties in the deployment of 3G mobile communications networks
and services.

The EC has proposed that 3G licensing conditions should be changed and that member
states could sanction operators to share infrastructure and allow them to trade
spectrum.

The commission is willing to allow member states regarding the granting of permission
to share infrastructure.

"In the short term, public authorities should facilitate the deployment of networks by
harmonising rules for the authorisation of base stations and speeding up procedures for
the acquisition of sites for base stations," the EC said.

Ireland ready to award licenses on Tuesday

date: June 24, 2002

Ireland, the last European Union country to issue its 3G services will award its 3G
mobile licenses early Tuesday, the Office of the Director for Telecommunications
Regulation said.

Although the Department of Finance had forecast it would make EUR394 million
through three bids for its four licenses, the total is now expected to be around EUR280
million.

After more than a year of intense bureaucratic wrangling between government
departments over pricing, the licenses will be awarded on the basis of merit.

Vodafone and 02 unit Digifone, which operate 2G licenses in Ireland, both applied for an
A and/or B licence, while Hutchison Whampoa bid for an A licence.

On offer is one 20-year Class A license for EUR51 million, which must be rolled out to
53 per cent of the population by the end of 2005 and 80 per cent by the end of 2007.

Three 20-year B licenses are on offer for EUR114 million to be running with a 33 per
cent demographic coverage by the end of June 2006, and with a 53 per cent coverage
by the end of June 2008.

ALT CALISMA GRUBU-1 34/47 DUNYA TECRUBELERI SURUM 2



UMTS ULUSAL KOORDINASYON KURULU

Alcatel to Provide PTC with a UMTS Field Trial Network

date: June 20, 2002

Polska Telefonia Cyfrowa Sp. (PTC), Poland's mobile network provider, and Alcatel
announce they have conducted voice, data and video communications on the UMTS
trial system installed in Poznan by Alcatel.

Numerous tests have confirmed the Alcatel's Evolium UMTS infrastructure's ability in
the area of high-speed data & video transfers. Whether for surfing the Internet (Web
Browsing), having on-line access to information, images or videos (Video Streaming), or
for transmitting video images from a remote Webcam. Alcatel's UMTS trial system
provides data rates of up to 384 kbit/s.

Thanks to a dedicated applications software platform from Alcatel, Era is also able to
test various 3G services including Universal Mail Client, multi-access Personal
Information Management, Music Charts (MP3 music stream was replayed), Community
Board and Electronic Shopping List.

Under the terms of the MoU, Alcatel installed its complete Evolium solution, comprising
- among other things - the UTRAN radio systems (UMTS Terrestrial Radio Access
Network), the Core network and Internet applications. The radio systems, including the
UMTS base stations (Node B), supplied by Alcatel were developed and manufactured
by Evolium SAS, a company owned jointly with Fujitsu.

The Era's trial adds to the some 20 UMTS field trials networks in operation or planned
to be delivered by Alcatel in Europe and in Asia by the end of June 2002.

FCC Postpones 3G Licence Auctions

date: June 20, 2002 - source: BWCS

The FCC has imposed a six-month delay on the auction of licences in the 698-746 MHz
band which could be used for next-generation cellular services. The US regulator claims
the postponement is to allow Congress to finalise legislation and timings concerning the
migration of analogue television broadcasters, which currently occupy much of the
band, to digital. This will clear the band for newcomers wishing to offer public safety,
rural wireless and 3G services.

The FCC has been placed in a difficult position by the cellular industry, which while
calling for additional spectrum for next-generation mobile services, has also dismissed
the 698-746 MHz band as undesirable. The incumbent US cellular operators believe
that they will be forced to pay a higher price for the spectrum if the TV broadcasters are
still using and are instead keen to see the auction shelved indefinitely, which will also
prevent new entrant operators acquiring the spectrum.

The FCC claims that migration to digital TV services could take a decade if left open
ended and therefore it wants to auction the spectrum to new operators as soon as
possible to speed up this process. It also claims there are portions of unused or white
spectrum within the 698-746MHz band that could be used to offer services today. The
re-scheduled auction is due to take place on 14 January 2003.
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mmO2 takes lead on pricing for 3G service in Europe

date: June 18, 2002

mmO2 has struck another first in the development of higher speed mobile data services
in Europe with publication today of trial prices for its 3G service on the Isle of Man.

Today's announcement follows the launch of Europe's first live, working 3G network at
the end of last year by Manx Telecom, a wholly owned subsidiary of mmQO2. The
company has successfully tested 3G handsets and devices, a range of applications,
content and connectivity with customers, and now - with introduction of an initial pricing
structure - seeks to gain invaluable feedback on elasticity of demand against price. The
results will be shared in detail throughout all mmO2's in-country operations.

Four tariffs have been developed aimed at corporations, small and medium-sized
companies, consumers and heavy users of the Internet. Charges, which are subject to
change as the trial progresses, are based on a monthly subscription and free data
allowance. If this allowance is exceeded, customers are informed and an additional
charge will be levied.

Typically, a residential customer wishing to surf the Web, download music, play games,
send and retrieve multimedia emails from a 3G handset or device will be charged
around £1.40 per day, or £44 per month. Business customers can expect to pay just
over £80 per month and small and medium companies between £60 and £70. Those
customers who only access Manx Telecom's 3G WAP Portal, called Prontonet, are
likely to spend around £9 per month.

Manx Telecom's 3G service gives customers high-speed, always-on mobile access to
the Internet and a range of highly personalised content and interactive applications as
well as video clips and games such as Quake 3. It signals the next phase in mmQO2's
strategy, building on the growing uptake of GPRS medium speed mobile data services
this year and next towards the roll-out of higher speed 3G services, expected from
2003.

UK population not interested in 3G

date: June 18, 2002

Almost half of all UK mobile phone users are unlikely to use their handsets for anything
other than basic voice calls, according to a survey in the Financial Times.

The news came as mobile operators are meeting in Asia, trying to rouse demand for
new mobile services under the next generation of mobile phones, 3G.

It also comes as Japan's Sony and Sweden's Ericsson unveil a new set of phones with
picture-messaging features.

Mobile operators paid billions for the privilege of building 3G networks that offer faster
internet services, video clips and colour photos.
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But faith in the future profitability of the telecoms market has since been seriously
undermined over fears that consumers will not be prepared to pay for the latest
services.

Those fears are deepened by the survey published today which suggests that four in
ten people in the UK have no interest in the features that 3G can offer.

Sweden Gov says no to delay

date: June 17, 2002

The PTS in Sweden is unlikely to delay its deadline for full 3G rollout from the end of
2003, a senior PTS official has said.

Various Swedish operators have complained to telecoms industry minister Mona Sahlin
about their ability to meet the 2003 deadline due to regulatory problems in obtaining
planning permits from numerous regional authorities, and fears of availability of
handsets.

Hans Brandstrom, who heads the PTS' mobile unit, said: "The likelihood that we will
postpone the deadline for 3G networks is rather small. | feel it would be unfair to those
who sought a 3G license but did not get it." The PTS believes operators could meet the
deadline if they settle disputes about sharing telecoms mast building permits and
roaming agreements faster. Brandstrom said that none of the reasons presented
seemed sufficient to postpone the rollout. "Operators should have been able to foresee
them when they applied for the license," said Brandstrom.

NTT DoCoMo and KPN Mobile to Promote 3G Service in Europe

date: June 17, 2002

NTT DoCoMo and Dutch-based mobile communications operator KPN Mobile signed a
memorandum of understanding regarding a joint campaign to promote a third-
generation mobile communications service in the Netherlands.

The service will be based on DoCoMo's FOMA 3G mobile communications service,
which DoCoMo is already operating in Japan.

Under the pact, DoCoMo will install a FOMA base station in the Netherlands and KPN
Mobile will open a FOMA demonstration room in the company's headquarters in August.
Visitors will be able to use actual handsets to experience FOMA's many unique
features, which may include videophone, i-mode mobile internet, i-motion sound and
video-clip distribution service, "Multiaccess" simultaneous voice/data communications,
as well as superior voice quality and high-speed data transmission.

The demonstration room will be open to visitors such as journalists, analysts, telecom
operators, and vendors for one year. By providing opinion leaders with demonstrations
of the new FOMA, the two companies hope to generate strong interest in 3G service as
part of a successful launch in the European market.
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UK Hutchison 3G to delay 3G rollout

date: June 17, 2002

Hutchison 3G, poised to become the U.K.'s newest mobile phone company, has
delayed the launch of its service until the end of this year, The Guardian reports.

Managing Director of the Hutchison Whampoa unit Colin Tucker has ruled out big
subsidies for Europe's first 3G offer that could have helped it grab customers during the
crucial Christmas season, the Guardian says.

At teh same time, areport by Credit Lyonnaise Securities Asia following a meeting with
Canning Fok, MD of Hutchison Whampoa, has said that Hutchison 3G expects to have
lured 1.5 million subscribers to both of its UK and ltalian businesses by the end of 2003.
Back in March, Fok had said that the subscriber targets were one million in each
country by the end of 2003. Both countries are expected to launch in Q4 this year, likely
in October.

The report also said Hutchison expects to generate monthly ARPU of between GBP50 -
60 per month (EUR 78 - 93). ABN Amro has put the current ARPU figure at about
GBP21 (EUR 32.7) per month for pre-paid and GBP37 (EUR57.6) for post-paid users.

It was also revealed that Hutchison wants to keep its Hong Kong subscribers on 2G
services for a while as it is expected to positioning 3G as a high-end service to keep its
2G subscriber base in tact. The firm hopes to attract between 50,000 and 100,000 3G
users in Hong Kong within the first year from launch and is said to be selling handsets
at a premium price of HK$15,000 (EUR 2,027).

CDMA2000 Leads 3G With More Than 10 Million Subscribers

date: June 14, 2002

The CDMA Development Group (CDG) announced that there are more than 10 million
CDMA2000 subscribers worldwide, accounting for more than 98 percent of the total
number of 3G users.

CDMA2000 continues to grow at a phenomenal rate, now adding nearly 1.5 million
subscribers per month. Today's announcement was made at the 3G World Congress,
being held this week at the Hong Kong Convention and Exhibition Centre.

"The CDMA community has once again shown extraordinary leadership in 3G wireless
communications," said Perry LaForge, executive director of the CDG. "The subscriber
demand for wireless data connectivity continues to increase, opening new opportunities
for service providers and manufacturers.”

"With 3G CDMA technology, operators are increasing revenue opportunities by
providing subscribers with leading-edge multimedia applications, while consumers
benefit from the wide variety of applications and devices available today," said Andy
Seybold, industry analyst and editor-in-chief of Forbes/Andrew Seybold's Wireless
Outlook.

"The CDMA industry's landmark achievement of reaching 10 million subscribers further
validates the fact that CDMA is leading 3G."
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"We are proud to be contributing to the rapid growth of CDMA2000 3G wireless
communications," said Tadashi Onodera, president of KDDI, Japan.

"Since its launch on April 1, 2002, KDDI gained nearly 700,000 CDMA2000 1X
subscribers in two months. This contrasts with W-CDMA's relatively slow penetration by
our competition in Japan, which had acquired 112,000 customers in eight months of
commercial deployment. We believe this overwhelming market acceptance of
CDMAZ2000 service partly stems from its ability to be quickly rolled out."

There are 15 operators in the Americas, Asia and Europe offering 3G services with
CDMA2000. These operators include Bell Mobility (Canada), Centennial Puerto Rico,
KDDI (Japan), KT Freetel (Korea), Leap (U.S.), LG Telecom (Korea), Metro PCS (U.S.),
Monet Mobile (U.S.), SK Telecom (Korea), Telefonica Celular (Brazil), Telesp Celular
(Brazil), Telus Mobility (Canada), Telemobil (Romania), Verizon Wireless (U.S.) and
Western Wireless (U.S.).

Additionally, several global operators are moving to the next phase of CDMA2000,
CDMA2000 1xEV-DO. SK Telecom and KT Freetel launched their CDMA2000 1xEV-
DO networks in Korea earlier this year, and Verizon is currently trailing 1xEV-DO.

The growth rate of CDMA2000 subscribers is expected to continue at a rapid rate.
Analysts predict that by the end of 2002, 26 percent of CDMA subscribers will be using
CDMA2000 3G phones with this number increasing to 89 percent by 2006.

EC says no reduction

date: June 14, 2002

European Commission legislators have rejected lobbying by operators to encourage
member states to reduce 3G mobile license fees or extend license durations.

According to the business daily the Financial Times, the EC has produced a draft
document which will quash any hopes that 3G concession holders may have had of
winning support for their campaign from the Commission. The EC document states:
"Licensing conditions should not be changed," and it goes on to say that the reduction
of 3G fees would be "counter-productive" and that "extending licence duration appears
to have comparatively little impact on restoring the financial institutions' confidence in
the sector."

Lack of UMTS terminals hinders construction of 3G networks in Finland

date: June 14, 2002

Construction of 3G mobile networks in Finland has been delayed, and the reason given
is the lack of available UMTS terninals in the retail market.

Mika Matturi, Vice President of Mobile Operations for Sonera, explains that while things
are not at a complete standstill, there is no great enthusiasm to build expansive
networks before commercial operations can get off the ground.

Sonera is the only one of the Finnish mobile operators to have announced when it plans
to launch commercial services on the 3G network. This will happen on September 26th,
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the same day Nokia has scheduled for the launch of its new and long-awaited 3G
phone. Sony Ericsson are expected to release their new UMTS phone slightly later in
the autumn. Nokia expects that it will be able to supply its new terminals to the wider
market from the beginning of next year.

3G mobile services will not reach all Finns immediately. Suomen 3G, owned by the local
telephone companies, has opened up networks in 11 locations, most recently in Raahe
and Ylivieska. Radiolinja and Sonera's networks are currently in use for testing
purposes in the major population centres.

Finnish mobile operators estimate that the real commercial exploitation of the new
networks will not come before 2004-2005. New networks will be built and rolled out as
demand requires.

The authorities in Finland have not set strict timetabling requirements on construction of
3G networks in the same way as has been done for instance in Sweden.

Another slight difference here has been the relative lack of complaints at the building of
relay masts in the landscape. In many European countries there has been considerable
opposition, but a Radiolinja spokesman said the company had only had a few dozen
complaints a year.

Latvia Sets 3G Fees

date: June 13, 2002 - source: BWCS

The Latvian government has revealed that it will offer next-generation UMTS licences to
the country’s two incumbent mobile operators for a fixed fee of LVL5.8 million (US$3.57
million) each. If, however, the two current operators, Latvia Mobile (LMT) and Tele2,
decide not to bid, any spare concessions will be offered by auction. A third UMTS
licence will also be sold in conjunction with a GSM concession, allowing a new entrant
to come into the market and compete on an even footing with the incumbents. This
combined GSM/3G licence will be sold for LVL7.6 million (US$4.67 million). Licences
are expected to be awarded by September this year, with services due for launch by the
end of 2003.

Latvia is currently home to around 700,000 mobile subscribers, giving the country a
cellular penetration rate of 27%. The market leader, LMT, which includes Sonera and
Telia among its shareholders, claimed almost 400,000 subscribers by mid-May.
Sweden’s Tele2, meanwhile, is the sole owner of the other service provider, which until
March 2001 was known as Baltcom GSM.

Hi3G and Vodafone sign national roaming agreement framework

date: June 13, 2002

Hi3G and Vodafone signed a letter of intent today to conclude negotiations concerning
access to Vodafone’s GSM network in Sweden, otherwise known as ‘national roaming’.
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National roaming will allow Hi3G’s customers to use Vodafone’s GSM network in areas
where Hi3G lacks coverage.

"We have succeeded in reaching this general agreement on our own without the
involvement of a third party, and this amply illustrates our joint willingness to solve some
of the major issues faced by our industry,” says Chris Bannister, Managing Director of
Hi3G.

"We have agreed on the overall plan for the agreement,” says Jon Risfelt, Vodafone’s
President and CEO in Sweden. ”I am delighted that we have been able to reach this
agreement through commercial negotiations.”

Hi3G and Vodafone will commence negotiations as soon as possible. Both parties have
agreed that a final version of the agreement should be ready no later than this summer.

Ericsson and AT&T Wireless to trial UMTS/WCDMA network in Dallas

date: June 4, 2002

AT&T Wireless Services and Ericsson will continue delivering on their commitments to
bring true 3G capabilities to the United States by deploying a UMTS/WCDMA market
trial system in the fourth quarter of 2002. This UMTS/WCDMA market trial system,
which will have about 100 cell sites in the Dallas area, will be the first 1900 MHz
UMTS/WCDMA system in the Americas.

In February, AT&T Wireless and Ericsson completed the first live 3G UMTS voice call in
the United States at AT&T Wireless' headquarters in Redmond, Wash. The two
companies continued the momentum towards UMTS/WCDMA with a recent lab
demonstration in which multimedia files were transferred simultaneously at packet data
speeds exceeding 300 Kbps. Applications and capability development and verification
will continue throughout the summer as a prelude to the launch of the trial network.

"This demonstration is an opportunity for Ericsson and AT&T Wireless to advance the
development of UMTS/WCDMA in the 1900 MHz frequencies," said Greg Slemons,
executive vice president network services for AT&T Wireless. "It will demonstrate the
advanced services and capabilities of UMTS/WCDMA, and develop best practices for
the commercial deployments that will follow."

Singapore Gov will not allow a delay on 3G rollouts

date: June 3, 2002

Singapore's telecommunications regulator, the Infocomm Development Authority (IDA)
will, for the time being, not consider 3G infrastructure sharing in view of industry
feedback to IDA's consultation paper on the proposed policy approach to 3G
infrastructure sharing in Singapore. This decision takes into account industry views and
comments on the difficulties and limited scope associated with such infrastructure
sharing initiatives in Singapore's context.

The Consultation exercise also generated industry comments on the 3G nationwide
rollout deadline. Some industry players suggested to delay or remove IDA's current 31
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December 2004 deadline imposed on 3G licensees to achieve nationwide rollout of 3G
networks and services, and cited worldwide delays and challenges in implementing 3G
as considerations.

However, IDA has also monitored closely developments in overseas markets,
particularly leading countries in mobile communications (European and Scandanavian).
IDA notes that these countries have maintained their 3G rollout requirements. In
addition, a number of their telco operators have also since deployed 3G networks or are
on schedule to meet their deployment requirements in accordance with the deadlines
set, which are prior to 31 December 2004. IDA will therefore maintain its 31 December
2004 nationwide rollout for its 3G licensees.

Croatia sets license price

date: May 31, 2002

Croatia's planned 3G licenses will be priced at HRK132m (EUR17.9m) each. The price
has been decided by the country's Transport, Maritime Affairs and Communications
Ministry based on predictions about the possible number of 3G users in Croatia and its
per capita GDP.

Croatia, which currently has two mobile operators HPT and Vipnet and a penetration of
about 40 per cent, is expected to begin the license process before the end of this year

Telefonica Says 3G Is Ready To Go

date: May 31, 2002 - source: BWCS

Spanish cellular operator Telefonica Moviles has confirmed that it has completed the
first phase of the rollout of its third-generation UMTS mobile network. The company has
installed 750 3G base stations in 21 Spanish cities ahead of the government-imposed
deadline of 1 June. However, the company has still to reveal when high-speed services
will be officially switched on. A statement from Telefonica Moviles read: “As happened
with GSM, the degree of maturity of 3G technology and the standardization of operating
platforms and systems will determine the commercial launch of services.”

Spain is home to four 3G licensees: the three incumbent GSM operators, Telefonica,
Vodafone, Amena, and the only new entrant to the mobile market, Xfera. These four
companies paid US$446.5 million for their concessions in the government’s March 2000
spectrum auction. Under the terms of their licences, operators were originally obliged to
have their networks ready in Spain’s major cities by August 2001, but in April last year
the authorities relaxed the deadline to June 2002. Spain was home to around 28.9
million mobile subscribers by the end of 2001.

Sweden joins Alcatel's Worldwide 3G Reality Centre Program

date: May 30, 2002

Alcatel announced that its end-to-end 3G/UMTS platform in Malmé, Sweden, will be one
of the key elements of Alcatel's Worldwide 3G Reality Centre Program. The Malmé
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facility, the first fully functional 3G/UMTS system in the Nordic region, displays since
November 2001 the operational advantages that Alcatel's solutions offer to operators
and carriers. In addition, it highlights Alcatel's commitment to the Nordic region's highly
sophisticated market for mobile wireless services.

The 3G Reality Centre offers Alcatel and its partners, including local content and
applications providers, a live and comprehensive end-to-end environment for the
development and testing of advanced mobile applications and data services, in the field
of 3G/UMTS.

Since November 2001, this network powered by Alcatel's Evolium commercial solutions,
previewed an array of mobile data applications that demonstrated the power of 3G. The
first live calls showed 3G's ability to video conference, perform high-speed downloads,
access on-line information, act as a high speed web browser, transfer high-quality
images and deliver streaming video. All this can be done using 3G-compatible devices
such as PDA, laptop or handled device.

Alcatel successfully demonstrated an impressive 384 kbps stable data transfer rate
while moving in a vehicle at a speed of 80 km/h around Malmg city; as well as the only
live video conferencing communications with real UMTS terminals at 64 kbps in circuit
mode.

Swedes Ready to Talk Delays

date: May 30, 2002 - source: BWCS

The Swedish telecoms regulator, the Post and Telecoms authority (PTS), once one of
the hard-line proponents of forcing early 3G deadlines on licence holders, has said it is
open to discussions concerning the current strict timetable. The statement comes in the
wake of several announcements by other countries that deadlines, and in France’s
case, even licence fees, will be relaxed.

Under the original terms, the Swedish licence winners were expected to provide
national coverage by the end of 2003. The operators now believe that a lack of sufficient
dual-mode handsets will mean that it is unlikely that consumer demand for 3G services
will be sufficient to justify such a swift roll out.

The PTS, while saying it is open for discussion, has been at pains to point out that any
talks will include all interested parties and not merely the hard-pressed 3G licence
owners. For example, the PTS would expect to hear representations from rural
communities who may feel cheated if national coverage is no longer made a priority.

The quartet of licence owners in Sweden are: Vodafone, Orange, Hutchison’s Hi3G
consortium and Tele2. Sweden became the first country not to award a 3G licence to its
incumbent operator when Telia’s bid was turned down in the national beauty contest
two years ago
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Bulgaria to auction 3G licenses 2004

date: May 24, 2002

Bulgaria's Transport and Communications Ministry said it expects to hold an auction for
3G licenses in 2004. According to a source the regulator said that the Bulgarian market
could support two or three 3G operators.

Wireless penetration in Bulgaria stood at 19.1 per cent at the end of last year. Bulgaria's
Transport and Communications Ministry said it expects to hold an auction for 3G
licenses in 2004.

According to a source the regulator said that the Bulgarian market could support two or
three 3G operators. Wireless penetration in Bulgaria stood at 19.1 per cent at the end of
last year.

Alcatel leads the way with the launch of the first fully-functional 3G/UMTS system
in Taiwan

date: May 22, 2002

Alcatel officially opened its 3G Reality Centre in Taipei. This facility is the first fully
functional 3G/UMTS system in Taiwan and the newly born member to Alcatel's
worldwide 3G Reality Centre program.

The 3G Reality Centre offers Alcatel and its partners, including local content and
applications providers, a live and comprehensive end-to-end environment for the
development and testing of advanced mobile applications and data services, in the field
of 2.5G/GPRS and 3G/UMTS.

"With the opening of this 3G Reality Centre, Alcatel has clearly demonstrated its
visionary role in facilitating the deployment of 3G/UMTS. This facility will help make
Taiwan one of the world's earliest success stories in 3G/UMTS commercial rollouts and
realize our dream of a 'green silicon island", declared Mr. Tsay, Taiwan's Minister of
State and Deputy Chairman of the Science & Technology Advisory Commission.

Apart from offering assistance for the immediate commercial roll out of Taiwan's newly-
licensed 3G operators, the Alcatel 3G Reality Centre in Taipei will make available to
Taiwan's telecom industry practically everything revolving around 3G — from the latest
data transfer of know-how and incubation of expert personnel, to applications and
services. Visitors will personally experience 3G/UMTS communications with voice in
circuit mode and data and high-speed video images in packet mode, web browsing,
access to online information, image transfer, video streaming & downloading, and even
transfer of live video.

Jean-Philippe Benoist, Country Senior Officer of Alcatel Taiwan, said, "The Alcatel 3G
Reality Centre is the only such centre set-up in Taiwan that brings 3G/UMTS
communications to life on a real platform. With our proven expertise and experience in
3G/UMTS, Alcatel is ideally positioned to help operators identify their optimal business
model for immediate commercial roll out. This will, in time, positively impact Taiwan in a
number of ways, putting it amongst the world's best 3G/UMTS industries"
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EC and Mobile Industry Swap 3G Plans

date: May 22, 2002 - source: BWCS

European Commission officials have held a top level meeting with some of the top brass
from 18 European mobile operators. According to the GSM Association the discussions
focused on how the EC can help support the industry launch future 3G networks and
services. The two sides discussed infrastructure sharing, spectrum management,
licence conditions and network rollout.

EC officials who attended the meeting were keen to stress that they had addressed key
points of the EU’s eEurope Action Plan. The plan makes the development of 3G
communications a central plank of the EU’s drive to create a workable broadband
information society with innovative services across Europe.

According to the EC’s Enterprise and Information Commissioner, Erkki Liikanen, the
talks provided a “a solid basis for a successful launch of 3G services in the very near
future.” He believes the EC is helping the emergence of new mobile services by what he
described as “the recent adoption of a lighter new regulatory regime.”

Liikanen added that the new communications regulatory package “has been designed to
reduce red tape, offer technology-neutrality and to pave the way for a more level playing
field for telecoms in Europe.”

For its part, the GSM Association, through its pressure group GSM Europe, was
pushing for change in several legislative areas, which it says are critical to the continued
growth of Europe’s mobile services. The main concerns were that the industry should
not be over-regulated, as this would hamper the development of new services. The
industry body is wary that environment, health and planning issues may impinge on the
development of new 3G networks. It also requested that the EC should help in the drive
towards mobile commerce by ensuring that the industry is not hamstrung by
“‘inappropriate financial regulations."

Croatia cuts fees

date: May 22, 2002

The Croatian Transport, Maritime Affairs and Communications Ministry has set the price
for a 3G license at HRK132m (EUR17.9m). The ministry said that the price was based
on predictions about the possible number of 3G users in Croatia and the country's GDP
per capita.

The license process is expected to begin before end-2002. Currently Croatia has just
two mobile operators, HPT and Vipnet. Wireless penetration for the country was around
40 per cent at the end of last year
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Bouygues’ Bid Beats 3G Deadline

date: May 16, 2002 - source: BWCS

Bouygues Telecom has finally applied for one of the two remaining 3G licences in
France. So far, the French media, telecoms and construction group is the only company
to have registered an interest in the two remaining licences. The French government
has said that today, May 16th, is the last date it will accept bids for the UMTS
franchises. The entry fee for the 3G race has been severely cut by the government to
euros 619 million from the original price of euros 5 billion.

If successful the French number three mobile operator, which has an 18% market
share, said it plans to pour euros 4 billion into the construction of a 3G network.
Bouygues believes it could begin offering commercial 3G services by 2004. The
company still plans to concentrate on its GPRS services and its planned launch of i-
mode style services expected later this year.

Bouygues now looks set to join France Telecom’s Orange unit and Vivendi’'s SFR as the
trio of 3G licence holders. So far, no bidder has emerged for the fourth franchise. NTT
DoCoMo, which was mulling a bid, has now paired up with Bouygues. Deutsche
Telekom, another contender, has said it will not bid and Spanish company Telefénica,
which at one time was eyeing up the French market is also thought to have put its Gallic
expansion plans firmly on hold.

Qualcomm has high 3G hopes but results disappoint

date: May 2, 2002

Amid warnings of lower revenues for the full year, Qualcomm has released its Q2
results showing a 60 per cent drop in earnings. Net income fell 6 per cent a share to
$43.9m from last year's 15 per cent a share mark of $109.7m. Meanwhile, net revenues
are also down in the Q2 results, falling 3 per cent to $696m. Pro forma revenues are at
$659m compared with $717m a year ago. It seems that the company has been hardest
hit by the South Korean market slump which resulted from the government's ban on
operators subsidising handsets.

But Qualcomm is hopeful and expects to see an increase in business by H2 this year as
more 3G networks become active around the world. It holds certain patents in the
CDMA technology that will mean it will gain royalties from all 3G rollouts. Qualcomm's
future bet now lies on 3G and in the very short term future on the 14 wireless operators
who have launched next generation cdma2000 systems in six countries with over 7
million reported subscribers. Additionally, the company is also banking on next month's
Soccer World Cup in Korea and Japan which is expected to showcase both CDMA
based 3G networks in the two countries.

3G Terminalleri ile llgili Son Geligmeler

IMT-2000 sebekeleri arasinda ilk video telefon dolasimi, Kore'deki KT ICOM ve
Japonya’'daki J-Phone arasinda 26 Haziran 2002 tarihinde gerceklestirildi. Basariyla
gerceklestirilen fonksiyonlar, 1) Dolasimda olan J-Phone abonelerinin KT |ICOM
abonelerini video ve ses aramasi yapmasl, 2) Dolagimda olan KT ICOM abonelerinin J-
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Phone abonelerini video ve ses aramasi yapmasi. Sonuglara bakildiginda kaliteli ses ve
goruntt alindigr gértlmastir. SK Telecom, Kasim 2002 tarihinde abonelerine 256kbps
hizinda 3G video servisi verdigini acgiklamistir.

Kaynak: BWCS, 25 Kasim 2002

Samsung 2003’Un ikinci yanisinda 3G (W-CDMA) cihazlarini Qualcomm ¢ipi kullanarak
Avrupa pazarina surecegini agiklamistir. 3G telefonlarina olan taleple birlikte,
Samsung’da Ust dizey bir yetkili 2003 yilindaki cep telefonu satiginin 435 milyon
olacagini tahmin etmigtir. Bu miktar 2002 yilinda yaklasik 400 milyon olarak
gerceklesmistir.

Japonya’nin NEC firmasinin Avrupa igin gelistirmis oldugu W-CDMA cihazlari olmasina
ragmen, Nokia, Motorola ve Samsung 2003 yili i¢in piyasaya sirme karari almiglardir.

Kaynak: www.3G.co.uk

Motorola’nin Eylil 2002'de Uretimine basladigi, hem GSM hem de W-CDMA
teknelojisini  destekleyen cihazlar 2003'Gn baslarinda piyasaya suUrilebilecek.
Kullanicilar bu yeni cihazla 3G hizmetlerinden yararlanabilecekken, 3G kapsamasi
olmayan kesimlerde tekrardan 2G sebekesi kapsama alanina disebilecekler.

Motorola’nin FCC’ye (U.S. Federal Communications Commission) verdigi bilgiye goére
bu yeni cihaz, W-CDMA ve GSMi 800MHz, 1,800MHz ve 1,900MHZzde
desteklemektedir. Cihaz ayni zamanda didger cihazlarin birbiriyle haberlegsmesini
saglayan Bluetooth teknolojisini de desteklemektedir.

Kaynak: www.idg.co.sg, 25 Kasim 2002

3G tekneolojisinin  t0m olumsuzluklara ragmen, uzun vadede pozitif sonuglar
gbsterecegine inaniliyor. 2007 yili itibariyle W-CDMA tabanl hizmetleri ¢ogunlugu
Avrupa ve Japonya’'da olmak Gzlre 90 milyon masterinin kullanmasi beklenmektedir.

Operators are now seeking to extend the life and capabilities of existing 2G systems
through inexpensive and expensive upgrades to GPRS, EDGE, and cdma2000 1XRTT
thus delaying the deployment of 3G solutions such as W-CDMA, Visant added.

Kaynak: www.dialelectronics.com.au, 25 Kasim 2002

3G cihazlariyla™' ilgili daha detayl bilgiler UMTS Forum’un yayinlamis oldugu 15'% ve

16nc1'® raporlarda bulunmaktadir.

3" http://www.3g.co.uk/3GNewestPhones.htm

132 Report No. 15 from the UMTS Forum, Key Components for 3G Devices, UMTS Forum, January 2002

133 Report No. 16, Report from the UMTS Forum, 3G Portal Study A Reference Handbook for Portal Operators, Developers and the
Mobile Industry, UMTS Forum, November 2001
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EXECUTIVE SUMMARY

At a moment when most Member States have issued 3G licences, the great expectations associated with the
introduction of a new mobile communications generation contrast significantly with the perceived difficulties of

the sector to become a commercial reality in Europe.

Advanced wireless platforms such as 3G are an essential building block to achieve the goals of the Information
Society in terms of consumer demand, productivity, competitiveness and job creation. This was recalled by the
Barcelona European Council in March 2002 that asked the Commission to present at the Seville European

Council “a comprehensive analysis of remaining barriers to the full roll-out of 3G mobile communications”.

The document provides an overview of the situation of the 3G sector today, analyses the major financial,
technical and regulatory challenges associated with the roll-out of 3G services and identifies options to support

this process.

The sector is best served by letting the market drive the process ahead, though public authorities can contribute
to confidence by ensuring a predictable and stable regulatory environment conducive to a competitive market
serving the consumers’ interests. In the immediate future, they can facilitate the physical deployment of
networks by harmonising the conditions and accelerating the procedures. In the longer run, harmonisation in

licensing conditions and assignment across the EU would avoid market distortions and uncertainty in the sector.

The take-up of 3G is a continuous process which requires continued attention by public authorities. There are no
simple answers to the challenges ahead but 3G has developed sufficient momentum to overcome the present

difficulties. The Commission remains confident in this respect.



INTRODUCTION

In March 2001, the European Commission issued a Communication on Third
Generation (3G) Mobile Communications’. In this document the Commission
identified some factors that may critically impact the successful uptake and
development of 3G services in the EU and proposed action lines in this respect.

One year later and at a moment when nearly all Member States have issued their 3G
licences, the great expectations associated with the introduction of a new mobile
service generation — further fuelled by the popularity and continued growth of mobile
penetration over the last year - contrast significantly with the perceived difficulties of
the sector and the fact that, with few exceptions, 3G is not yet a commercial reality in
Europe.

On the other hand, the European Union committed to an ambitious target for
economic and social renewal at the Lisbon European Council®. The Commission’s
eEurope 2002 Action Plan was part of the response to this challenge3. Advanced
wireless access platforms such as 3G are an essential building block to achieve the
goals of the Information Society, in terms of satisfying consumer demand, increasing
productivity, ensuring competitiveness and creating jobs.

In this perspective, the roll-out of 3G networks and services is an important target
and is now high on the agenda of all involved players. Many actors are involved in
this process and challenges associated with the next steps are the result of a complex
interaction of influencing factors, not all of which are directly related to the mobile
sector itself. Furthermore, the introduction of 3G services constitutes a major step
that requires time in order to settle the many changes it brings about. These include
the technical implementation, the development of a new service market, the
adaptation of business structures to a new value chain, and new patterns of consumer
behaviour.

In March 2002, the Barcelona European Council reasserted, in its conclusions, the
importance of third generation mobile communications for the progress of the
Information Society in Europe and called upon the Commission “to present at the
Seville European Council a comprehensive analysis of remaining barriers to the full
roll-out of 3G mobile communications” 4

In an attempt to offer a realistic and objective assessment of the current situation and
to identify, where appropriate, priorities for action, this Communication provides an
overview of the recent evolution and the situation of the 3G sector today from the

“The Introduction of Third Generation Mobile Communications in the European Union: State of Play
and the Way Forward”, COM(2001)141 final, 20.3.2001.

The Lisbon European Council in March 2000 set out the strategic goal of making Europe the most
competitive and dynamic knowledge-based economy by 2010 (Presidency Conclusions, paragraph 5).
For the full text see http://ue.eu.int/en/Info/eurocouncil/index.htm.

The eEurope 2002 Action Plan was proposed by the Commission in the context of the Lisbon strategy
and endorsed by the Feira European Council in June 2000. The Commission has recently adopted a new
eEurope2005 Action Plan (COM(2002)263 final), to be considered by the Seville European Council in
June 2002. Information on eEurope can be found at
http://europa.eu.int/information_society/eeurope/action_plan/index_en.htm.

Barcelona European Council of March 2002, Presidency Conclusions, paragraph 41. The full text can
be found at http://ue.eu.int/en/Info/eurocouncil/index.htm
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financial, technical, market and regulatory perspective (chapter 2). It then analyses
the major challenges associated with the roll-out of 3G services and identifies
options at EU level to support this process (chapter 3). This analysis recalls and
assesses actions undertaken since the last Communication, identifies measures
required to address short or medium-term needs and proposes some future action
lines based on the assessment of the roll-out of 3G so far.

RECENT DEVELOPMENTS AND CURRENT STATE OF PLAY OF THIRD GENERATION
MOBILE COMMUNICATIONS

The roll-out of 3G services entails a complex interaction between different players
(ref. scheme in Annex 1). Obviously, when considering the benefits of 3G, the
consumer — i.e. the individual, business and the society as a whole — is to be placed
in the centre. In order to offer 3G services, market players must roll out networks and
operate them, provide attractive applications, content and services, and make suitable
terminals available. In a simplified scheme, the major players involved are the
manufacturers, the operators and the software/content providers, but the value chain
is in fact developing towards a much more complex structure with partly overlapping
interests of the players. All the parties involved need financial resources that are
available through different channels. Finally, the framework is set by regulation at
different levels (local/regional, national, and Community level) as well as standards
development organisations or radio spectrum management bodies. All players do not
only pursue different interests, but also act along different timetables as far as their
contribution to the 3G roll-out is concerned.

In addition to its inherent complexity, this web of interests does not evolve in a
vacuum but is highly dependent on the general economic, technological and service
trend, because of the wide range of activities resulting from the anticipated broad
service range on offer. In this respect, 3G roll-out is by far more complex than the
deployment of the second generation (2G) of mobile communications.

When reviewing the developments since last year, one observation is that the role of
some of the involved players and the impact of their relationship have significantly
evolved.

Financial Environment

During the year 2001, the global economy has contracted although a gradual
recovery is shaping up in Europe and even more in the US. The telecommunications
sector has been no exception to the slowdown.

However, the EU telecommunications market still over-performed the general
economy, with a turnover of €224bn and a market growth of some 10% in 2001, with
the mobile sector contributing by some 40%°. Also, penetration of mobile in the
Community now stands at over 75% (an increase of over 10% with respect to 2001)
with a total of some 125 million handsets sold in 2001. After a decrease over the past
years, the average revenue per user (ARPU) has stabilised at about €30 per month.

Nevertheless, in spite of these comparatively good performance, the sector has been
faced with an increased pressure from the financial markets. During the previous

European IT Observatory (EITO) report 2002.
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period, characterised by an above average growth, the sector decided to invest
considerably, notably in acquiring market shares (mergers & acquisitions) and in
future businesses such as 3G, with some €110bn spent on licences. This has
generated a sharp increase of the debt level of telecom operators and consequently a
downgrading of their credit ratings. 3G licensing has certainly contributed to this
situation but is only one among several factors affecting the telecommunications
sector overall.

Over the past year, the downgrading of credit ratings has continued and a significant
erosion of the market capitalisation of both operators and manufacturers could be
observed. Today, the availability of investment funds is significantly reduced,
especially for alternative carriers and new entrants. This comes at a moment when,
after years of preparation, the physical roll-out of networks and the preparation of
service offers require significant financial resources on the side of network operators.

This trend has contributed to an erosion of the business perspective of the telecom
sector overall, including mobile operators. The increase in competition in the sector
resulting from liberalisation coincides today with a difficult technological and market
transition. In particular, those players that cannot leverage their 2G experience and
customer base are exposed to heavy financial commitments before being able to
generate any revenues from mobile services.

The difficult financial environment has obliged all telecom operators, including
mobile operators, to revise their strategies and give priority to re-balancing their
sheets, by selling non-core business, exploring new revenue sources and identifying
ways to reduce capital expenditure. This overall trend of the sector has also affected
the plans for 3G roll-out in different ways. For instance, some operators have given
higher priority to explore alternative means to increase their ARPU by considering
offering new services in 2G, such as GPRS®-based services. Reducing investment
expenditures is another priority for operators, as indicated by the several cases of
network infrastructure sharing, through which operators expect to lower considerably
their initial capital expenditures.

The overall difficult financial situation for operators has led to a reassessment of the
sustainability of 3G in markets with a high number of licensed 3G operators. A
discussion has also started on how to deal with this situation in case consolidation
becomes inevitable.

For the manufacturers, the financial strain resulted not only in an increased pressure
by operators on network equipment prices, but also in growing recourse to vendor
financing of equipment, which burden the manufacturers’ business results. In
addition, handset sales diminished due to market saturation and the operators’
reduced investment in subsidised terminals. A further trend is the entering into
alliances or even outsourcing agreements with respect to the development and
manufacturing of 3G handsets.

Overall, the financial environment is still challenging and has affected the 3G roll-
out. However, the extremely pessimistic predictions of last year have not
materialised and industry has started tackling the issue.

General Packet Radio Service: an evolution of the GSM platform allowing for ‘packet switched’
transmission over GSM networks.
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Technology

As the announced deployment of 3G services gets closer, the availability of
functioning network and terminal equipment becomes crucial. The reports — both
success stories and news about failures — are often taken out of context and
interpreted in different and contradictory ways.

Today, there seems to be confidence that network equipment is available and
manufacturers are committed to guarantee inter-operability of equipment. To date,
terminals are not readily available for consumers. However, the capability of
producing large batches of terminals is evidenced by the reports of delivery contracts
to some operators and by the announcement of 3G handset models before the end of
the year.

Over the past year, the standardisation work carried out in the context of 3GPP’ has
continued to be successful. A major milestone was achieved with the release of a
new sets of specifications (the adopted Release 4 and Release 5, pending for
adoption) which gradually pave the way for 3G networks to ultimately be
consistently based on internet protocols. This is a decisive development for operators
as it preludes to a fully integrated network approach (e.g. mobile and fixed) thus
providing for a future-proven network concept. In this context, the strong push for
preparing the introduction of the IPv6 protocol by the Commission, supported by a
recent Council Resolution®, is complementary.

Compared to last year, significant progress has been achieved on the handset side,
with the transition from prototypes to the development of first 3G models ready to be
commercialised on the European market. In Japan, where 3G was launched last year,
there are now over 100,000 3G terminals in use from a limited number of
manufacturers, with a variety of basic models available (e.g. handset with video
camera, PDA-type of terminal, plug-in interface for PCs). Several manufacturers
have announced the launch on the European market for the second half of 2002 of
3G terminals with a “dual-mode” capability (2G + 3G), a decisive feature for the
European consumer accustomed to a full coverage 2G service environment,
especially when considering that 3G coverage is expected to grow only gradually.
Additional new features for European 3G terminals are already available today or
can be expected in the near future: high-resolution high-contrast colour screens,
better energy efficiency to boost battery capacity, and integration of multimedia
functions (e.g. MP3 player, radio, games, recording function, sophisticated organiser
functions such as calendars, micro browsers and Java-enabled handsets).

The past year has also witnessed the completion of the upgrade of existing 2G
networks to GPRS. This upgrade paves the way towards the so called 2.5G services,
offering both higher data transmission rates than GSM and ““always-on” capability by
introducing the packet-switched operation mode in GSM networks. Services making
use of these features will obviously play an important role to test and prepare the

Third Generation Partnership Project.

COM(2002)96, “Next Generation Internet — priorities for action in migrating to the new Internet
Protocol IPv6”. This Communication has induced the preparation of an IPv6 Action Plan which is now
in place and which will bring significant benefits to 3G, once the market picks up and as 3G services
diversify (e.g. man/machine or machine/ machine interaction; quality of service to be adapted to
requirements of applications and ensured using features if IPv6).
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future 3G market. GSM handsets with GPRS capability are today already on the
market.

In conclusion, 3G technology seems to be stable today, despite reported technical
difficulties (such as dropped calls, glitches in the terminal software, and reported
insufficient battery capacity) that must be seen as normal difficulties encountered
when introducing new products of considerable technological innovation. The need
to ensure interoperability of terminals has been recognised as a key issue by
manufacturers and operators, who are acting jointly to iron out problems resulting
from options left open under 3GPP standards.

3G Services Market

In Europe, commercial 3G services are to date not available, apart from the small-
scale pilot service trials on the Isle of Man and in Monaco. This has been interpreted
as an overall “delay” and taken as an alarming signal for Europe failing to progress
with the transition towards data-centred services in mobile communications.
However, EU legislation’ called on national administrations to set in place licensing
modalities that would allow for operators to be in a position, at the latest as of the
beginning of 2002, to launch commercial 3G services should they decide to do so.
The legislation has not set out specific dates for the start of 3G services.

In the rest of the world, 3G services have only been launched on a commercial basis
in Japan with the provision of commercial 3G services in the Tokyo area since
October 2001. By the end of April 2002, 3G had attracted some 106,000 paying
customers. However, consolidated conclusions can only be drawn once all major
urban areas are covered and once 3G users experience the roaming capability of the
new service offer. It is also noteworthy that in Japan data service offers using 2.5G
access networks, e.g. for advanced messaging including the transmission of still
pictures using camera-equipped terminals, seem to be remarkably well accepted by
consumers, as the rapid growth of the number of users of these services demonstrate.

There are several encouraging signs that the shift towards a data focused service
environment is about to start. 3G services are likely to be faced with a growing
market demand once they become a commercial reality, as announced by several 3G
licensees for the second half of 2002.

Firstly, the increase of SMS traffic growth remains steady and operators have
consolidated the revenue share they draw from this service'’. SMS is the only data
service which today is available in Europe on a large scale with the current mobile
generation. Its wide acceptance as “normal” part of the 2G service package suggests
a strong demand for more sophisticated messaging services that 3G will serve. All
operators are busy exploring the next generation of messaging services that will offer
the possibility to attach multimedia objects, such as pictures, audio clips and ring
tones.

Secondly, the number of European GSM operators capable of offering GPRS
services has jumped to over 50 by January 2002, although a full-scale advertising of

Decision 128/1999/EC. Text available at
http://europa.eu.int/information_society/topics/telecoms/radiospec/mobile/legislation/index_en.htm
Monthly figures of SMS traffic in Europe have increased from around 4 billion in January 2000 to 30
billion in December 2001. Current projections indicate a steady increase.
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the new service option and outright support has been cautious so far. Together with
the availability of GPRS terminals, it is expected that valuable feedback on the
acceptance of new services offered via GPRS will be available soon.

Thirdly, “i-mode” services (data based services using GPRS-enhanced GSM
networks) are now available on a commercial basis in two Member States (Germany
and the Netherlands) and have been announced in another one (Belgium). This is a
strong indication of confidence in the 2.5G services offered by operators, if one takes
into account that they take the risk of marketing services requiring dedicated
terminals.

Finally, services and applications demonstrations, such as booking of tickets,
download of audio or even video clips, banking transactions, location-based
services'' and often a combination of these capabilities, witness the continuous
efforts to develop sophisticated applications.

Significant progress towards the development of 3G has become visible during the
last year and a confirmation of this trend is expected for the second half of this year.
A random screening of public announcements made by European 3G licensees has
revealed that a significant number of them expect or intend to launch 3G commercial
services before the end of 2002, while the others expects to proceed in 2003 or
beyond. Meanwhile, 2.5G access networks is available, although commercial service
offers are still limited. It is too early to assess to what extent 2.5G is a necessary
intermediate generation, as anticipated by many observers, for developing a mass
market for data services. Strategies of operators vary, with some of them possibly
targeting an early start of 3G service offering to tap a demand, mainly from business
users, for comparatively high-speed data access on the move.

Regulatory Environment

At the beginning of 2002, all Member States had finalised or at least started 3G
licensing procedures, as foreseen under the EU regulatory framework. With the
exception of two countries (France and Ireland) where the procedure for attributing
3G licensing is still under way, all countries have by now issued 3G licences. By the
3 quarter of 2002, sixty-one 3G licences will have been issued in the EU'

The licensing procedures over the last year revealed several trends:

Among the five Member States issuing licences since the last 3G Communication,
four (France, Belgium, Greece and Luxembourg) did not succeed in attracting a
sufficient number of interested parties to issue all offered licences, and this trend is
likely to be confirmed by the outstanding licensing processes in France and Ireland.
This will lead to a situation where in five Member States part of the amount of
spectrum made available for 3G will remain unused for the time being.

Concerning the conditions attached to 3G licences, roll-out obligations came under
scrutiny in those countries where early coverage obligations proved to be
incompatible with the availability of equipment or the realistic possibility for
operators to roll out networks. In the case of Spain, Portugal and Belgium this led to

11

12

These services will be based on the location information of the user, obtained either by using the mobile
network itself or from satellite navigation systems, such as the future European system “Galileo”.
In addition, several accession countries have completed or started their 3G licensing process.
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postponements of the roll-out deadlines, coupled in certain cases with a procedure to
reassess the situation in view of confirming new deployment target dates. In other
Member States (Sweden and Finland), operators complied with roll-out obligations,
albeit by setting up minimal network configurations used for experimental, rather
than for commercial service, purposes. In the majority of Member States, roll-out
obligations specified later deadlines, hence the verification of such obligations does
not come up at this stage.

In France, after a partial completion of the licensing procedure, the licence price was
considerably lowered and the payment modality changed in order to couple payments
stronger to the turnover of the future business case. Italy is considering to readjust
the licence duration (from 15 to 20 years). Spain proceeded with two annual
adjustments of spectrum reservation fees that considerably impacted on the
operators’ business case.

In conclusion, and at the end of the licensing process in the Community, the number
of 3G licensees in each Member State seems to be sufficient to allow for the
development of a competitive environment. However, a certain number of
adjustments have been made in some Member States in respect of the licensing
conditions as set out originally.

TOWARDS FULL ROLL-0OUT OF THIRD GENERATION MOBILE COMMUNICATIONS:
CHALLENGES AND RESPONSES

The Commission has conducted a continued and diversified dialogue with all
stakeholders in view of monitoring 3G roll-out and has launched a certain number of
actions as identified in the Communication published last year.

The general consensus that seems to emerge through this dialogue can be
summarised as follows:

¢ In this critical phase of rolling out 3G, it is crucial to let the market operate and
the actors deal with the normal technological challenges ahead. Regulatory
intervention is neither expected nor necessary. Market players are ready to
assume their responsibility, and have done so until now. Intervention in the
financial environment is not a task for public administrations which can, however,
through their action contribute to increase the confidence in the sector'”.

e The long-term goal to anchor 3G as one of the service platforms in a
ubiquitous information society is shared and supported. Recalling this target
and confirming Europe’s commitment to it will help to restore confidence in the
sector.

e There are no short-term solutions, but rolling out 3G is an evolving process
which, besides efforts by the actors directly involved, requires from the public
authorities both continuity of support and an open-minded approach to
tackle challenges.

Support through institutional banks such as the EIB are limited but take place. The value of such a
support lies less in its direct contribution to the overall investment volume than in the signal of
confidence for the sector.
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Based on this consensus, the Commission has identified three lines of action that
will contribute to assisting the sector and also demonstrate commitment and
continued support towards achieving the goal of a full roll-out of 3G:

e There is a demand for stability of the regulatory environment. Regulation
should provide for a harmonised and transparent environment, supportive to
consumers’ interests. The mechanisms of the new EU regulatory framework are
adapted to evolving markets and technology, and should be used to support the
roll-out of 3G at this sensitive stage.

e A certain number of difficulties have been identified in the short or mid-term, in
respect of which a proactive, supporting or stimulating role at Community
level is seen as beneficial.

® The experience with 3G points to the need for drawing lessons and starting
longer-term initiatives which will benefit ultimately 3G as well as similar
projects. This is particularly relevant in the perspective of the forthcoming EU
enlargement.

Enhanced co-ordination across Europe and further co-ordination of policy
approaches might be necessary to overcome the present challenges for 3G today, as
well as to deal with spectrum-based technologies and services in future. Under the
current regulatory framework, the Member States have used various methods to
assign radio spectrum to 3G operators (auctions, comparative selections or a mix of
the two) and imposed a variety of conditions. Close control of the present situation
where operators are faced with 15 different regulatory regimes needs to be ensured in
order to avoid that the concept of an Internal Market for mobile communications
services is undermined. A study on this subject is presently being carried out for the
Commission'”.

The adoption of the new EU regulatory framework for electronic communications,
including the Radio Spectrum Decision', is a significant step forward in ensuring
consistency in the EU with regard to wireless communication services. The
transparency and co-ordination mechanism provided for under the new
Framework Directive will have an important role to play in this respect.

The Radio Spectrum Decision establishes a general policy and procedural
framework for discussing spectrum issues at EU level, for all Community policies
relying on the use of radio spectrum (notably telecommunications, transport,
broadcasting, space and research). The creation, in the context of this Decision, of
two new bodies (the Radio Spectrum Policy Group and the Radio Spectrum
Committee) is intended to ensure that the Member States’ approaches are co-
ordinated at an early stage.

Study on “Comparative assessment of the licensing regimes for 3G mobile communications in the EU
and their impact on the mobile communications sector”.

The new regulatory framework for electronic communications and the Radio Spectrum Decision
entered into force on 24 April 2002, see OJ L108, 24.4.02. The new framework will become applicable
after a 15-month implementation period by the Member States. The Radio Spectrum Decision is
applicable immediately.
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3.1.

Stability of the Regulatory Environment

When balancing the benefits and drawbacks of a rigid application of the conditions
determined by the issued 3G licences, the Commission is of the opinion that in
principle the licensing conditions should not be changed because the sector is best
served by a predictable environment. Predictability allows business cases to be
established in a reliable manner and to be credibly defended when accessing
investment funds.

Changes to licence conditions should be envisaged only when circumstances have
changed unpredictably and in these cases any modification should be proportional,
transparent and non-discriminatory. Furthermore, in cases changes are envisaged, a
harmonised approach should be worked out by Member States, using the new
regulatory framework as a basis.

The analysis of the 3G regulatory environment outlined in the previous chapter
shows that several issues need to be considered if a predictable environment,
though with the necessary flexibility, is to be preserved:

¢ Concerning roll-out obligations, the Commission acknowledges that adaptation
of deployment modalities may become necessary. However, such changes need to
be undertaken under transparent and objective conditions. This would imply a
public consultation on the basis of a reasoned and justified proposal for changing
deployment obligations, as these can have different origins (e.g. such as non-
availability of equipment and procedural difficulties to obtain authorisations for
deploying base stations). It would also seem recommendable that in case such
changes are proposed, they are discussed with other national administrations in an
appropriate form so as to rapidly exchange information and best practices and to
work towards a harmonised approach throughout the EU.

¢ Changes to licence duration are not assessed by the Commission as a priority to
meet short-term challenges because they rather impact on the long-term
development of the business case, which is today not clearly predictable. While a
harmonised licence duration at Community level is desirable in principle, this
represents a very complex process that is not in the view of the Commission an
urgent action in the 3G context.

¢ Changes in licence fees and charges or other payments associated to the 3G
licences once the licensing procedure is closed can be clearly counter-productive
viewed from a business perspective. In general, the perspective of a changing
payment level makes a business case unpredictable, while increases of payments
would obviously further burden the sector.

¢ Besides the licensing conditions as spelled out in the 3G licences, the need may
arise for clarification of the regulation in cases not foreseen by the original
licences. This was the case for network infrastructure sharing (NIS), where the
potential was originally not considered by operators but which is by now seen as
an option to address environmental concerns, to ease the acquisition of base
station sites and to lower capital expenditure when rolling out networks.

¢ The 3G Communication of last year invited a broad discussion on the potential of
NIS. Subsequently, the Commission launched a dialogue with industry and the
Member States in existing institutional fora as well as in high-level round tables

12



3.2

with industry representatives'®. This dialogue contributed to the clarification of
the regulatory conditions applicable at national level to network infrastructure
sharing”, an issue that was not explicitly envisaged at the time of 3G licensing.
The result is a general convergence of views on how to handle NIS, albeit some
differences across Member States remain. Also, negotiations among operators on
NIS agreements, pursued on commercial basis, are still limited and it is too early
to assess how the full potential of NIS can be exploited by all interested parties
equally and on fair terms. It is therefore envisaged to continue to work with
national administrations towards establishing a best practice approach on NIS.
Specific considerations relating to the compliance with competition rules in
individual markets are relevant in this context.

Unavoidable adaptation of licensing conditions (such as roll-out) as well as the
clarification of regulatory aspects relevant to new trends (such as NIS), are the
responsibility of the Member States. However, the Commission will use the
mechanisms foreseen in the new regulatory framework, which will be implemented
by the Member States in July 2003. The Communication of last year identified the
adoption of this package as a key milestone to create a supportive environment for
the roll-out of 3G. The provisions of the texts adopted early in 2002 emphasise the
need for national regulators and the Commission to co-operate in order to ensure
consistency of measures taken. Matters relevant to 3G licensing will be discussed
within the various bodies set up under the new framework and the Spectrum
Decision.

Discussions with industry have given rise to concerns that the powers attributed to
national regulators under the new EU regulatory framework could lead to undue
regulation of 3G. However, these concerns need to take into consideration that the
new regulatory framework is based on an approach limiting regulation to specific
cases of market failure. Markets which are assessed are defined according to
competition law principles and must have characteristics that may justify ex ante
regulation. Recital 27 of the Framework Directive notes that newly emerging
markets, where de facto the market leader is likely to have a substantial market share,
should not be subject to inappropriate ex-ante regulation. This is because the
imposition of ex-ante obligations could unduly and unnecessarily influence the
competitive conditions taking shape within a new and emerging market. It is difficult
at this stage to foresee how services will develop in the context of 3G networks or
the way in which they will be deployed and 3G services offered. Many of the
services provided over 3G are likely to constitute new or emerging markets.

Measures to Support the Roll-out of 3G
Obstacles to the Physical Deployment of Networks

Operators face considerable difficulties when deploying the physical networks,
which at this point in time is a priority. Obtaining the authorisation for installing

Discussions were held in the context of the groups and committees under the current telecom regulatory
framework (National Regulatory Authorities, Licensing Committee, ONP Committee). In addition, two
Roundtables on 3G were organised with the participation of CEOs of mobile operators in April 2001
and May 2002.

Information on national rules applicable to network infrastructure sharing is available on the
Commission website at:
http://europa.eu.int/information_society/topics/telecoms/radiospec/mobile/index_en.htm.
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base stations has become a real challenge in a number of Member States, which
risks to impact on the schedule of roll-out envisaged and increase costs unexpectedly.

The background to these difficulties lies in the alleged health impact resulting
from the electromagnetic emissions by base stations as well as environmental
concerns, as many new 3G masts are going to be erected. In most Member States the
relevant decision processes are taking place at regional or even local level, and
applicable procedures and rules vary considerably (e.g. construction permit from
local authorities). Another difficulty faced by operators is the proof of compliance
with emission regulation issued at national level which is not harmonised throughout
the EU. These difficulties call for action at several levels.

The planning procedures at national and local level are not dealt with as such by
the EU telecom regulatory framework. However, the new regulatory framework
encourages public authorities to adopt measures that facilitate deployment, such as
co-location and facility sharing. Regulators can thereby impose mast/site sharing
under certain conditions. The exchange of existing practices among local authorities
should be encouraged in order to find solutions that serve both environmental and
Information Society objectives. On the other hand, the Commission notes and
encourages the significant efforts undertaken by operators to increase the
transparency of the planning of their physical networks and proactively seek a
dialogue with local decision-makers.

Longstanding efforts at EU level have been taken to ensure health protection and to
harmonise the levels of emissions considered safe. In 1999, the Council adopted a
Recommendation on limits of exposure to non-ionising radiation'®, in line with
international health recommendations. . In the absence of harmonisation, the Member
States retain discretion to set the limits they consider appropriate, taking into account
the ‘precautionary principle’. This has led to very constraining rules in certain
Member States. The Commission has recently published a 1rep0rt19 summarising the
practises in the Member States and has concluded not only that industry is hampered
by the lack of harmonisation, but also that the citizen is confused about what is safe
and what is not in light of differing approaches. There is an urgent need to initiate a
dialogue among national administrations with a view to harmonising the applicable
rules.

In parallel, the Commission has pursuant to the R&TTE Directive®® undertaken to
develop technical specifications for safe mobile equipment. These specifications
are ready in form of Harmonised Standards for mobile terminals and are in the
process of being finalised for base stations, with reference to the limits set out by the
1999 Council Recommendation®'. They will therefore play an important role in
promoting regulatory consistency across the EU. In addition, the Joint Research
Centre of the European Commission has developed activities and competencies in

20

21

Council Recommendation of 12 July 1999, 1999/519/EC. The SAR values of this Recommendation
have been confirmed in October 2001 by the Scientific Committee on Toxicity, Ecotoxicity and the
Environment.

Implementation report on the Council recommendation limiting the public exposure to electromagnetic
fields (OHz to 300GHz) available at
http://europa.eu.int/comm/health/ph/programmes/pollution/implement_rep_en.pdf.

Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their conformity,
OJ L 091, 07.04.1999, p. 10.

Technical standard EN 50360 for handsets.
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the domain of electromagnetic field measurements that might be used in the
development of harmonised measurement methods to assess the emission of
mobile base stations.

The Commission views it a priority to contribute to a general awareness and
understanding of the objective risks associated with the use of mobile terminals and
base stations and to involve users associations in the debate. Considerable research
work has been undertaken to investigate a possible impact on health. Current
knowledge from a large body of scientific research” does not suggest that adverse
health effects can be attributed to the normal use of mobile equipment which adhere
to the existing safety exposure limits. This was confirmed by the recent updated
opinion requested from the EC scientific committee and is also reflected by other
international and national scientific committees and the WHO. However, further
studies are necessary on how to decrease public exposure to the long term effects of
EMF and keep total body exposure to radio-frequency fields within safe limits. The
Commission is currently preparing a public communication campaign in order to
contribute to better awareness of the matter by the general public and will seek the
co-operation by Member States in this respect.

Overall, improved legal and technical clarity will increase protection and confidence
of the citizens and facilitate network deployment.

R&D Activities and eEurope: a Focus on New Wireless Services

As stated in last year’s Communication, the Commission attaches great importance
to a continuous effort on the research side to accompany the present development of
3G and its future evolution. The Commission’s proposal for the 6™ Framework
Programme23 contains relevant activities in this respect. Meanwhile, under the 5
Framework Programme useful results have been achieved.

Users will be interested in a new mobile service generation that adds value to the
present service offers. Consequently, the Commission launched in October 2001 a
Mobile applications initiative with the aim of testing innovative 2.5-3G services
and applications and supporting trials at a pan-European level*!. This initiative gives
industry the opportunity to jointly develop and test a number of innovative 2.5 and
3G mobile services and applications, to validate key interoperability issues and to
consider the transition to the new version of the Internet Protocol (IPv6) thereby
complementing the Action Plan mentioned earlier. The projects that have been
launched are seed actions to promote collaborative research in selected areas
including radio broadcasting, transport and emergencies, health, tourism, content and
business applications and cover key generic aspect relevant to the early phase of 2.5
and 3G services. It is foreseen that results of these project be made available through
a visible mechanism of continuous reporting.

Acceptance of the new mobile service generation will critically depend on content. In
this respect, public sector information constitutes an invaluable asset for the citizen.
It is therefore important to ensure the availability of this information as input for

22

23

24

Refer for instance to the activities of the COST Programme (COST 244, 244bis, 281) as well as specific
research programmes under the current 5" Framework Programme.

Information on the 6™ Research Framework programme is available at
http://europa.eu.int/comm/research/fp6/index_en.html.

This initiative was launched in 2001 in the context of the IST Programme.
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added-value and cross-border information services, as set out in the recent
Communication on Public Sector Information and the proposed Directive on the re-
use and commercial exploitation of public sector documents™. This goal is pursued
also in the context of the eContent Programme, which aims at encouraging the
production of multilingual and culturally diversified content and stimulating the
dynamics of the digital content market in Europe%. The new eEurope 2005 Action
Plan reaffirms the importance of 3G services and content and provides action lines in
this respect.

Detecting New Regulatory Obstacles

As 3G applications take shape, new regulatory issues arise because the wide range of
areas 3G services are likely to address touches on many regulatory aspects. The
Commission will pursue these issues as they arise.

As an example, the anticipated use of mobile terminals and in particular 3G
services for micro payments has brought up the question to what extent regulation
applicable to the banking sector is relevant to the mobile sector. Such regulation,
which was not designed with mobile communication service packages in mind - in
particular applications providing for payment transactions - may constitute a serious
burden and discourage innovative services. Commission services are presently
examining the issue with a view to adapt, where necessary, existing rules.

A Longer-Term Approach

Although the roll-out of 3G at the present juncture faces immediate and important
challenges, longer-term commitments need also to be considered at an early stage.

Long-Term Availability of Radio Spectrum

A major, often overlooked achievement of Community harmonisation, is the timely
and effective availability of harmonised spectrum bands for 3G operations. Without
this Community approach, it would have been very difficult to ensure that the same
3G frequencies be available across Europe to support pan-European roaming and
economies of scale, two essential factors which in the case of GSM contributed to its
success.

The radio spectrum available in Europe for 3G today is the result of a planning
process that started about 10 years earlier. In view of the future availability of this
scarce resource, it is therefore not premature to start the planning process at this
juncture, although the 3G market is only about to start. The Commission has
launched the process of planning ahead, as a follow-up of the WRC2000 conference
which identified certain radio frequency bands for the different regions to consider
for the allocation of radio spectrum in addition to the bands already available.
Pursuant to the UMTS Decision, the Commission has mandated CEPT? to do the
necessary technical consultation with a view to determine which spectrum bands are
the preferred choice by Europe and what timing for the effective availability of these
bands should be considered. A consensus on the first two aspects is likely to be

25
26

27

COM (2001)607 fin; COM(2002)207, 5 June 2002.

The Programme has a budget of €100 million over a period of 5 years. It is scheduled to run until
January 2005. Information can be found at http://www.cordis.lu/econtent/.

This mandate was given to CEPT on 9 March 2001, after consultation with the Licensing Committee,
ref. LC/01/02 rev2.
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reached before the end of the year, underlining the long-term commitment by
administrations to make sufficient radio spectrum resources available.

Towards a Flexible Use of Spectrum

There is today a growing perception about the benefits of a more flexible frame for
handling rights of use of spectrum, leading to more liquidity in investments made
in the radio sector. This issue has recently come up in the context of the debate about
a possible consolidation on the 3G market. Up to now, the right to use spectrum is
coupled to services licences the transferability of which is constrained under the
present EU legislation, where the number of licences is limited. For example, in the
telecommunications sector, the only way today to transfer the rights to use radio
spectrum is indirectly through mergers and acquisitions (subject to competition rules)
or through handing back to the administration the licence, which would subsequently
be offered as a new licence pursuant to the necessary public and open selection
procedures. In July 2003, the new regulatory package will allow Member States to
introduce spectrum trading subject to certain procedural conditions®.

Using the mechanisms provided for by the Spectrum Decision, the Commission
intends to establish a dialogue with industry and national regulators on secondary
trading of radio spectrum and its implications. This will include a discussion of
harmonised spectrum trading conditions and the debate on introduction timing in
different Member States which would avoid distortions in the assignment process for
services of Community coverage or interest.

Spectrum trading potentially changes the fundamental paradigm of future spectrum
policy in the EU. In this respect, it has an important role to play in shaping also the
future 3G sector, though it should not be expected to be a solution to short-term
problems. While the ability of trading could be envisaged in respect of new licences,
for instance in the context of 3G extension bands, its applicability to existing 3G
licences is limited under existing regulation.

3G as an Open Service Environment

3G service provision is likely to depart radically from the model prevailing presently
with a one-to-one relationship between mobile operators and their customers. In 3G,
the origin of large parts of the service profile accessible by a customer is no longer
necessarily or fully controlled by the operator. Innovative applications or specific
content will need to be accessible even when originating outside of the network
controlled by an operator and across different networks. This raises the issue of
ensuring that the 3G platform accommodates an open mobile services environment.
Experts expect significant difficulties if closed proprietary terminal and network
configurations prevail. The notion of openness goes beyond 3G in the light of
converging service environments (e.g. PC applications running on mobile handsets).
Openness in this context will be a key factor facilitating convergence.

For 3G, openness needs to be ensured at different levels. For instance, application
developers need to take into account the capability of individual handsets designed
by a variety of manufacturers. Varying operating systems used by terminals, the
choice of browsers and the lack of standardisation of Java-enabled terminals are inter
alia potential obstacles to the design of applications which run on a large handset

Article 9.3 Framework Directive, 2002/21/EC.
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population or for the possibility of processing specific content. It is of key
importance that interface specifications are made open and transparent to minimise
these obstacles. At network level, the difficulty arises from the fact that part of the
intelligence needed to support sophisticated applications is network resident. This
bears a risk that proprietary network architectures become stumbling blocks for
application developers.

The Commission could observe that the issue has been recognised by industry and
that efforts are under way to find solutions. The Commission is also encouraged by
the standardisation activities currently undertaken in 3GPP towards establishing the
basis for an open service access. Several initiatives, such as the Open Mobile
Architecture (OMA), have been launched by the manufacturing industry, and their
impact will depend on the support of the vendor community at large and in particular
of operators. In this context, the Commission also noted the M-Service initiative
launched by the GSM Association. Both efforts bear a great potential of synergy.

The move of 3G towards an internet-based network approach will facilitate
maintaining the open service characteristic, also in view of 3G integrating the family
of alternative wireless or fixed access platforms which should characterise the full
deployment of the Information Society. This will be subject to a separate report by
the Commission, as requested by the Barcelona European Council.

The Commission will closely monitor the evolution of the value chain surrounding
3G services, and consider action if the evolution of 3G towards an open and
competitive service environment would be threatened by proprietary solutions
chosen by individual players. In this context, the Commission will consider the role
of all involved parties, including those feeding into the mobile sector through content
or application offers.

CONCLUSIONS

The Commission believes that commercially-viable advanced wireless systems,
including 3G, are indispensable for Europe to attain the goals set in Lisbon with
respect to a competitive knowledge-based economy and the realisation of the
Information Society.

After a continuous effort to develop 3G and to prepare for the deployment of a new
wireless service generation, the roll-out of networks is finally under way while
growing evidence for a significant market potential is emerging, albeit uncertainty as
to its detailed evolution persists.

Besides a general economic recovery, to which the mobile sector including 3G could
considerably contribute, the sector is best served by letting the market drive the
process ahead, and by allowing healthy competition to generate new products which
consumers will want to buy. Administrations, including the Commission, can
however contribute to confidence in the sector by ensuring a predictable and stable
regulatory environment conducive to a competitive market serving the consumers’
interests.

For the immediate future, administrations can act to help overcome the difficulties
encountered in the physical deployment of networks by harmonising the conditions
and speeding up the procedures applicable for the acquisition of base stations sites.
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In addition, they can foster efforts to improve public awareness on safe usage of
mobile equipment.

In the longer run, the lack of harmonisation in licensing conditions and assignment
across the European Union for 3G may represent a hindrance to integration in the
Internal Market for telecommunications and may cause market distortions and
uncertainty in the sector. This must be avoided as much as possible in the future,
especially taking into account that new countries will shortly join the EU.

The Commission intends to use the new regulatory framework in electronic
communications to work together with the national administrations to develop new
harmonised approaches to licensing and attribution of rights to use radio spectrum
for new 3G licences and for other wireless applications.

Until the market reaches cruising speed, the take-up of 3G is a continuous process
which requires and deserves continued attention by public authorities. There are no
simple answers to the challenges ahead, but 3G has developed sufficient momentum
to overcome the present difficulties. The Commission remains confident in this
respect.
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ANNEX 1

3G — a schematic overview
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ANNEX 2

GLOSSARY
ARPU Average Revenue Per User
CEPT Conférence Européenne des Postes et Télécommunications
EMF Electro Magnetic Fields
GPRS General Packet Radio Service
GSM Global System for Mobile communications
IP Internet Protocol
IST The Information Society Technologies programme in the European Union
MP3 Compression standard for audio
NIS Network Infrastructure Sharing
OMA Open Mobile Architecture
PDA Personal Digital Assistant
RTD Research and Technological Development
SMS Short Messaging Service
TMT Telecoms, Media, Technology
UMTS Universal Mobile Telecommunications System
WRC World Radiocommunications Conference
2G GSM (in Europe)
2.5G GPRS and EDGE (in Europe)
3G Systems and services based on the ITU IMT-2000 family of standards
3GPP Standardisation initiative called the 3rd Generation Partnership Project
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DECISION No 128/1999/EC
OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 14 December 1998

on the coordinated introduction of a third-generation mobile and wireless
communications system (UMTS) in the Community



22.1.1999

Official Journal of the European Communities L17/1

(Acts whose publication is obligatory)

DECISION No 128/1999/EC OF THE EUROPEAN PARLIAMENT AND OF

THE COUNCIL

of 14 December 1998

on the coordinated introduction of a third-generation mobile and wireless
communications system (UMTS) in the Community

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF
THE EUROPEAN UNION,

Having regard to the Treaty establishing the European
Community and in particular Articles 57, 66 and 100a
thereof,

Having regard to the proposal from the Commission ('),

Having regard to the opinion of the Economic and Social
Committee (2),

Having regard to the opinion of the Committee of the
Regions o),

Acting in accordance with the procedure laid down in
Article 189b of the Treaty A,

(1) Whereas on 29 May 1997 the Commission
presented to the European Parliament, the Council,
the Economic and Social Committee and the
Committee of the Regions a communication on
the further development of mobile and wireless
communications;

(2) Whereas on 15 October 1997 the Commission
presented a communication on strategy and policy
orientations with regard to the further development
of mobile and wireless communications (UMTS);

(3) Whereas on 1 December 1997 the Council invited
the Commission to submit, by early 1998, a
proposal for a European Parliament and Council
Decision which would enable orientations to be
established on the substance of the issue and facil-

(1) OJ C 131, 29. 4. 1998, p. 9 and OJ C 276, 4. 9. 1998, p. 4.

(2) OJ C 214, 10. 7. 1998, p. 92.

(3) Opinion delivered on 16 September 1998 (OJ C 373, 2. 12.
1998).

(4) Opinion of the European Parliament of 18 June 1998 (OJ C
210, 6. 7. 1998), Council Common Position of 24 September
1998 (OJ C 333, 30. 10. 1998, p. 56) and European Parlia-
ment Decision of 18 November 1998 (OJ C 379, 7. 12. 1998).
Council Decision of 30 November 1998.

itate, within the existing Community legal frame-
work, the early licensing of UMTS services and, if
appropriate and on the basis of the existing alloca-
tion of competences, in respect of coordinated al-
location of frequencies in the Community and pan-
European roaming; whereas on 29 January 1998
the European Parliament adopted a resolution
expressing its strong support for the Commission's
communication of 15 October 1997;

(4) Whereas a new generation of innovative systems
needs to be developed for the provision of wireless
wideband multimedia services, including Internet
and other Internet Protocol (I/P) based services, for
the provision of flexible and personalised services
and for the support of high volume data rates, each
combining the use of terrestrial fixed and mobile as
well as satellite components; whereas this Decision
will apply to satellite components without preju-
dice to European Parliament and Council Decision
710/97/EC of 24 March 1997 on a coordinated
authorisation approach in the field of satellite
personal-communication services in the
Community (S whereas there is a need to ensure
rapid market access for seamless, global coverage
and low cost and innovative service offering
through a sufficient level of competition;

(5) Whereas in 1992 the International Telecommun-
ications Union (ITU) World Administrative Radio
Conference (WARC 92) identified the frequency
spectrum for the development of both the satellite
and terrestrial parts of the Future Public Land
Mobile Telecommunications System (FPLMTS),
later renamed IMT-2000; whereas, according to
ITU Resolution 212 and to the World Radiocom-
munications Conference in 1995 (WRC 95), the
initial implementation of the terrestrial element
should take place around the year 2000;

(5) OJ L 105, 23. 4. 1997, p. 4.
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(6) Whereas the concept of Universal Mobile Telecom-

munications System (UMTS) in the Community
needs to be compatible with the third-generation
mobile system concept called International Mobile
Telecommunications-2000 (IMT 2000) developed
by the ITU at world level on the basis of ITU
Resolution 212;

(7) Whereas mobile and wireless communications are

of strategic importance both for the development
of the Community telecommunications industry
and the information society as well as for the
economy and employment in the Community as a
whole; whereas on 3 December 1997 the Commis-
sion adopted a Green Paper on the convergence of
the telecommunications, media and information
technology sectors, and the implications for regula-
tion; whereas on the basis of the consultations
resulting from that Green Paper, the Commission
will take into consideration the impact of conver-
gence on UMTS considering, in particular, the
review of Community telecommunications regula-
tion by 1999;

(8) Whereas in order to create a favourable climate for

investment and deployment of UMTS and to allow
the development of Community-wide as well as pan-
European and global services with the widest
possible territorial coverage, early and specific
action at Community level is necessary; whereas
Member States should allow the rapid and coordi-
nated introduction of compatible UMTS networks
and services in the Community on the basis of
internal market principles and pursuant to Euro-
pean standards for UMTS approved or developed
by the European Telecommunications Standards
Institute (ETSI), where available, including in
particular a common, open and internationally
competitive air-interface standard; whereas
diverging national laws, regulations and adminis-
trative action would hinder or prevent the provision
of Community-wide and global UMTS services and
the free movement of related equipment;

(9) Whereas Community legislation, including the

(1o

competition rules, apply to this sector, in particular:
Commission Directive 96/2/EC of 16 January 1996
amending Directive 90/388/EEC with regard to
mobile and personal communications ('), Commis-
sion Directive 96/19/EC of 13 March 1996
amending Directive 90/388/EEC with regard to the
J L 20, 26. 1. 1996, p. 59.

(2) OJ L 74,22.3.1996, p. 13.

(10)

an

12)

implementation of full competition in telecom-
munications markets (2), European Parliament and
Council Directive 97/13/EC of 10 April 1997 on a
common framework for general authorisations and
individual licences in the field of telecommunica-
tions services (3), European Parliament and Council
Directive 97/33/EC of 30 June 1997 on intercon-
nection in telecommunications with regard to
ensuring universal service and interoperability
through application of the principles of Open
Network Provision (ONP) (4) and European Parlia-
ment and Council Directive 97/66/EC of 15
December 1997 concerning the processing of
personal data and the protection of privacy in the
telecommunications sector (* whereas the list of
conditions which may be attached to authorisations
for UMTS pursuant to Directive 97/13/EC is
without prejudice to measures taken by Member
States in accordance with public interest require-
ments recognised by the Treaty, in particular
Articles 36 and 56, especially in relation to public
security including the investigation of criminal
activities;

Whereas organisations providing UMTS networks
or services over those networks should be able to
enter the market without unnecessary constraints
or excessive fees to allow for a dynamic market and
a broad competitive service offering;

Whereas pursuant to Community law, in particular
European Parliament and Council Directive 971
13/EC and Commission Directive 96/2/EC: firstly,
individual licences should be limited to the estab-
lishment and/or the operation of UMTS networks,
secondly, the number of UMTS licences may be
limited only for reasons of demonstrated lack of
frequency spectrum capacity and thirdly, licences
should be granted on the basis of objective, non-
discriminatory, detailed and proportionate criteria,
regardless of whether or not individual applicants
for licences are existing operators of other systems;

Whereas licences should allow, and Member States
should encourage, transnational roaming in order
to secure Community-wide and pan-European
services; whereas there should be cooperation with
the European Conference of Postal and Telecom-
munications Administrations (CEPT) through the
European Committee for Telecommunications
Regulatory Affairs (ECTRA) for UMTS; whereas in
particular mandates may be issued when necessary,
to establish a one-stop shopping procedure for
services;

(3)0J L 117, 7.5. 1997, p. 15.
(4) OJ L 199, 26. 7. 1997, p. 32
(5) OJ L 24, 30. 1. 1998, p. 1.
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(13) Whereas the amount of spectrum made available

will have a direct impact on how competitive the
market will be; whereas estimated demand should
therefore be taken into account when determining
the amount of spectrum to be allocated; whereas
sufficient spectrum must be allocated and cleared
sufficiently in advance to foster a broad competitive
offering of mobile multimedia services;

(14) Whereas spectrum allocation is most efficiently

pursued in the context of the CEPT by the Euro-
pean Radiocommunications Committee (ERG);
whereas it should be ensured that appropriate and
timely regulatory measures are taken to achieve the
implementation in the Community of ERG deci-
sions if necessary; whereas Member States should
be encouraged to provide the Commission with
regular information as to the implementation of
ERG measures; whereas complementary
Community action may be required to ensure the
timely implementation of CEPT decisions within
Member States;

(15) Whereas sufficient spectrum will be necessary to

foster the development of a market with a broad
competitive offering of mobile multimedia services;
whereas on 30 June 1997 the ERG adopted
Decision ERC/DEC/(97)07 on the frequency bands
for the introduction of UMTS which entered into
force on 1 October 1997;

(16) Whereas this ERG decision has designated the

frequency bands 1900-1980 MHz, 2010-2025 MHz
and 2110-2170 MHz to terrestrial UMTS applica-
tions, and accommodates UMTS satellite compo-
nent applications within the bands 1980-2010 MHz
and 2170-2200 MHz; whereas sufficient spectrum
must be allocated within the bands identified by
WARC 92 according to the increasing needs for
this spectrum before UMTS services are commer-
cially deployed; whereas additional frequency spec-
trum may become necessary within a few years;

(17) Whereas at ITU level the review of spectrum and

regulatory issues relating to UMTS and the facilita-
tion of multimode terminal operation and world-
wide roaming of IMT-2000 have been included in
the next WRC agenda in order to identify addi-
tional frequency spectrum to satisfy market
demand by 2005 to 2010; whereas therefore Euro-
pean common positions need to be developed and
promoted at global level with the participation of
all parties interested;

(18) Whereas spectrum availability and
appropriate pricing, coverage and quality will be
essential aspects to the success of UMTS
development; whereas any spectrum pricing
method should not adversely impact on the
competitive structure of the market, and respect
the public interest, while ensuring efficient use of
the spectrum as a valuable resource;

(19) Whereas specific cooperation among operators may

be necessary to provide coverage of less-populated
areas; whereas this Decision does not prevent
Member States from imposing appropriate forms of
national roaming between authorised operators on
their territory to the extent needed to ensure
balanced and non-discriminatory competition;

(20) Whereas a proposal was presented by the Commis-

sion for a Council and European Parliament
Directive on connected telecommunications equip-
ment and the mutual recognition of the conformity
of equipment to replace European Parliament and
Council Directive 98/13/EC of 12 February 1998
relating to telecommunications terminal equip-
ment and satellite earth station equipment,
including the mutual recognition of their
conformity ('); whereas appropriate harmonised
standards developed by ETSI and recognised under
Directive 98/13/EC will ensure free movement of
terminal equipment including for UMTS;

(21) Whereas the second generation cellular digital

mobile communications systems were originally
defined in Council Directive 87/372/EEC of 25
June 1987 on the frequency bands to be reserved
for the coordinated introduction of public pan-
European cellular digital land-based mobile
communications in the Community () as oper-
ating in the 900 MHz bands; whereas DCS-1800
has to be considered as part of the GSM family and
of such second generation; whereas the
Community should build on the success of the
current generation of mobile digital technology
including GSM both in Europe and in the world,
taking into consideration interworking between
UMTS and second-generation systems; whereas
there should be, pursuant to Community law, no
discrimination between GSM operators and new
entrants in UMTS markets; whereas UMTS should
develop in one seamless environment including
full roaming with GSM as well as between the
terrestrial and satellite components of UMTS
networks, which is likely to make hybrid terminals
such as dual mode/band GSM/UMTS terminals and
terrestrial/satellite terminals necessary;

(1) OJ L 74, 12.3. 1998, p. 1.
(2) OJL 196, 17.7. 1987, p. 85.
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23)

@

(25)

(26)

Whereas it is important for UMTS networks to
provide secure and reliable communications and
ensure high level security, including protection
against fraudulent use, at least commensurate with
that of second-generation mobile communications;

Whereas UMTS aims at a global market; whereas a
common European UMTS standard should be
adopted and proposed as a member of the 'IMT
2000 family concept' developed by the ITU in
order to increase the chances of UMTS being
adopted in markets outside Europe; whereas the
deadlines set by the ITU therefore need to be met
within the Community and the final ITU technical
requirements to be taken into account;

Whereas while voluntary application of standards
remains the general rule, recourse to mandatory
standards may be required for interfaces and situa-
tions where necessary to ensure interoperability
and facilitate roaming of mobile networks and
services; whereas harmonised standards are adopted
by standardisation bodies such as ETSI, which
facilitates regulatory action;

Whereas in 1995 the Commission granted to ETSI a
general standardisation mandate related to UMTS
pursuant to Council Directive 83/189/EEC of 28
March 1983 laying down a procedure for the provi-
sion of information in the field of technical standards
and regulations (') and Council Decision 87/95/EEC
of 22 December 1986 on standardisation in the field
of information technology and telecommunications
), and may issue further mandates in the future;

Whereas social and societal effects should be taken
into account in the transition towards the wireless
information society; whereas development of
UMTS and relevant standards should be coordinated
with related efforts, such as the development of a
Community-wide information society, support of
training on UMTS related technologies, access for
elderly and disabled persons and research into the
possible health hazards of mobile communications;

(27) Whereas Community undertakings should benefit

fully from international trade agreements such as
agreements signed within the World Trade Organ-
isation (WTO), including those relating to tariffs,
such as in the Information Technology Agreement,
and from the Istanbul Convention on the elimina-
tion of customs duties on personal effects and
professional equipment and have effective market
access under the specific terms and conditions,
including national treatment, binding on the
member countries of the WTO; whereas the
Commission may take all necessary actions to
implement international agreements; whereas these
may need to be supplemented by specific bilateral
or multilateral agreements and negotiations which
the Commission may start on the basis of mandates
from the Council;
(28) Whereas in implementing this Decision, the
Commission should be assisted by the Licensing
Committee established by Directive 97/13/EC;
whereas in implementing this Decision the
Commission, assisted by the committee, should
cooperate closely with relevant outside bodies,

HAVE ADOPTED THIS DECISION:

Article 1

Purpose

The aim of this Decision shall be to facilitate the rapid
and coordinated introduction of compatible UMTS
networks and services in the Community on the basis of
internal market principles and in accordance with
commercial demand.

Article 2

Definition

For the purpose of this Decision, 'Universal mobile tele-
communications system (UMTS)"' shall mean a third-
generation mobile and wireless communications system
capable of supporting in particular innovative multimedia
services, beyond the capability of second generation
systems such as GSM, and capable of combining the use
of terrestrial and satellite components. This system shall
at least be capable of supporting the characteristics
referred to in Annex I.

(1) OJ L 109, 26. 4. 1983, p. 8. Directive replaced by Directive 98/34/EC (OJ L 204, 21. 7. 1998, p. 37).

(2) OJL36,7.2.1987, p. 31.
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Article 3

Coordinated authorisation approach

1. Member States shall take all actions necessary in
order to allow, in accordance with Article 1 of Directive
97/13/EC, the coordinated and progressive introduction of
the UMTS services on their territory by 1 January 2002 at the
latest and in particular shall establish an authorisation
system for UMTS no later than 1 January 2000.

2. Member States shall be granted on request an additional
implementation period of up to 12 months beyond the dates
referred to in paragraph 1 for establishing an authorisation
system and the introduction of UMTS services, to the
extent justifiable by exceptional technical difficulties in
achieving the necessary adjustments in their frequency plan.
Such a request must be filed before 1 January 2000. The
Commission shall assess such requests and take a reasoned
decision within a period of three months. Any information
provided shall be made available to any interested party on
demand having regard to legitimate interests in the
protection of business and security secrets.

3. When preparing and applying their authorisation
systems, Member States shall ensure, in compliance with
Community legislation, that the provision of UMTS is
organised:

— in frequency bands which are harmonised by CEPT in
accordance with the procedure laid down in Article 5,

— pursuant to European standards for UMTS approved
or developed by ETSI, where available, including in
particular a common, open and internationally
competitive air-interface standard. Member States
shall ensure that licences allow transnational roaming in
the Community

4. Given that, in line with efficient use of radio
frequencies, it may be necessary to limit the number of
UMTS systems authorised in Member States, if it is estab-
lished in accordance with the procedure laid down in
Article 17 of Directive 97/13/EC and in conjunction with
CEPT, that potential types of systems are incompatible,
Member States shall coordinate their approach with a
view to authorising compatible types of UMTS systems in the
Community.

Article 4

Roaming rights and obligations
1. Member States shall encourage organisations
providing UMTS networks to negotiate among themselves
cross-border roaming agreements to ensure seamless
Community-wide service coverage.

2. Member States may where necessary take action, in
accordance with Community law, to ensure the coverage of
less-populated areas.

Article 5
Cooperation with CEPT

.1. The Commission shall, in accordance with the
procedure laid down in Article 16 of Directive 97/13/EC give
CEPT/ERC and CEPT/ECTRA mandates, inter alia, to
harmonise frequency use. Those mandates shall define the
tasks to be performed and lay down a timetable.

2. The timetable for the first mandates is that set out in
Annex II.

3. On the completion of the mandates, it shall be
decided in accordance with the procedure laid down in
Article 17 of Directive 97/13/EC whether the result of the
work done pursuant to the mandates shall be made
applicable in the Community.

4. Notwithstanding paragraph 3, if the Commission or any
Member State considers that work done pursuant to the
mandate given to the CEPT/ECTRA or CEPT/ERC is not
progressing satisfactorily having regard to the timetable laid
down, it may refer the matter to the Licensing Committee,
which shall act in accordance with the procedure laid down
in Article 17 of Directive 97/13/EC.

Article 6

Cooperation with ETSI

The Commission shall take all necessary measures, where
appropriate in cooperation with ETSI, to promote a
common and open standard for the provision of compatible
UMTS services throughout Europe, in accordance with
market requirements, taking into account the need to
present a common standard to the ITU as an option for the
worldwide ITU IMT 2000 recommendation.

Article 7

The committee

In the implementation of this Decision the Commission shall
be assisted by the Licensing Committee set up by Article 14
of Directive 97/13/EC.
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Article 8
Exchange of information

1. The Commission shall regularly inform the
committee of the outcome of consultations with the
representatives of organisations providing telecommuni

cations services or networks, users, consumers, manufac

turers and trade unions.

2. The committee shall, taking into account the
Community's telecommunications policy, encourage the
exchange of information between the Member States and
the Commission on the situation and the development of
regulatory activities regarding the authorisation of UMTS
services.

Article 9
International aspects

1.  The Commission shall take all necessary measures to
facilitate the introduction of UMTS services and the free
circulation of UMTS equipment in third countries.

2. For this purpose, the Commission shall seek the
implementation of international agreements applicable to
UMTS, and shall, in particular and where necessary,
submit proposals to the Council for appropriate mandates
for the negotiation of bilateral and multilateral agree

ments with third countries and international organ

isations. The Council shall decide by qualified majority.

3.  Measures taken pursuant to this Article shall be
without prejudice to the Community's and Member
States' obligations pursuant to relevant international
agreements.

Article 10

Notification

Member States shall give the Commission such informa-
tion as it may require for the purpose of verifying the
implementation of this Decision.

Article 11
Confidentiality
The provisions of Article 20 of Directive 97/13/EC shall
apply to information pursuant to this Decision.
Article 12
Report

The Commission shall keep developments in the field of
UMTS under review and report to the European Parlia-
ment and to the Council within two years on the effec-
tiveness of action taken pursuant to this Decision.
Article 13
Implementation

Member States shall take all measures necessary, by law or
administrative action, for the measures provided for in, or
agreed on pursuant to, this Decision to be implemented.
Article 14
Duration

This Decision shall enter into force on the day of its
publication in the Official Journal of the European
Communities and shall remain in force for four years after
that date.

Article 15
Addressees

This Decision is addressed to the Member States.

Done at Brussels, 14 December 1998.
For the European Parliament For the Council
The President
J.M. GIL-ROBLES

The President
W. MOLTERER
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ANNEX |

CHARACTERISTICS WHICH UMTS IS TO BE CAPABLE OF SUPPORTING

System capabilities needed to accommodate service features

1.

Multimedia capability, full mobility and low mobility applications in different geographical
environments beyond the capability of the second-generation systems such as GSM.

Efficient access to the Internet, Intranets and other Internet Protocol (I/P) based services.

3. High-quality speech transmission commensurate with that of fixed networks.

Service portability across distinct UMTS environments where appropriate
(e.g.public/private/business; fixed/mobile).

Operation in one seamless environment including full roaming with GSM as well as between the
terrestrial and satellite components of UMTS networks.

Radio access networks

— new terrestrial air interface for access to all services including to packet data based

services, supporting asymmetric traffic and allowing for band width/data rate on demand
in harmonised frequency bands,

— good overall spectral efficiency including the use of paired and unpaired frequency.

Core network

— call handling, service control and location and mobility management including full roaming

functionality based on an evolution of existing core network systems, for example on an
evolved GSM core network, taking the convergence between mobile/fixed networks into
account.

ANNEX 11

TIMETABLE

From February 1999 issue mandates to CEPT on further spectrum allocation including availability
of additional spectrum beyond WARC-92 FPLMTS bands for UMTS.

From February 1999 issue mandates to CEPT to establish one-stop-shopping procedure for services
where necessary.





