Bce rpaHm LTE
Mo paHHbIM Global mobile Suppliers Association (GSA) Ha KoHeu, uionsa 2011 ropa 45

npousBoauTenen npeapnaraioT y>xe 161 yctpoucTteo ana aboHeHToB onepatopoB LTE. MHoro 31o
WM Mano A1 TEXHOJIONMU YeTBepToro NoKoJIeHUs, KoTopas BoLlJsia B KOMMep4ecKylo
3KCnJyaTaumio TONIbKO NOsATOpa roga Hasaan? BpemeHHoM cpes3 no pa3nunyHbiM acnektam LTE ¢
TO4YKM 3peHus aboHeHTa.

Ecnn nocmoTpeTb Ha opM-haKTopbl, TO NpeAcTaBeHbl BCe aHa/I0rn COBPEMEHHbIX YCTPOWUCTB A1 ceTen
2G 1 3G. Ha pblHKe B HacTosLLee BpeMs eCTb CEMb TUMNOB YCTPONCTB € Noaaep>xko LTE (1 4ononHUTebHO
apyrux) ceten: Wi-Fi-poyTepsbl, USB-MogeMbl, CMapTgOHbI, MIaHLWETHUKN, OTAeNbHble PC-KapTbl (MNaThl),
HOYyTOYKM 1 BCcTpamsaemble LTE-Moaynn. Tak 4TO C 3TOM CTOPOHLI BCE B NOpsAAKe.

Bonble BCero BbiNyLWEHO POYTEPOB - MPUYMHAMUN MOTYT BbITb, Kak 1 NOMbITKa onepaTopa "3aukcmpoBaTb"
HOBbIX aBOHEHTOB B YCJ/IOBMSAX HEAOCTATOYHOIO MOKPbLITUA, TaK U COBMNaBLUee aKTUBHOE BHELPEHME Ha
PbIHOK TaKUX YCTPOUCTB U UHTEPEC K HUM. TOT >Ke YPOBEHb Ba>XHOCTU UMEET U XefaHue nosay4ynTb Tpahuk
(v peHbrn) ot BnagensueB yctponcts ¢ Wi-Fi, HO He nmetowmx "npamoro” Bbixoaa Ha ceTtu 4G.

BTopoe mecTo - y LTE USB-MogeMoB. HaueneHHOCTb Ha BECb MNapK KOMMbIOTEPOB: U HACTOJIbHbIX, U
rnepeHocHbIX. U, xoTs, LTE Wi-Fi-poyTepsbl B Npeobnanatolem KoanmyecTBe csyyaeB - 3To HebonbLune, C
aBTOHOMHbIM NUTaHueM, "Kopobkun", Ho USB-moaembl 6onee yaobHel. HyTb MeHbLUasA MONYASPHOCTDL Y
NPoOn3BOANTENEN MOXKET BblTb CBA3aHa CO C/IOXKHOCTbLIO pa3MeLLeHns "Ha4YnHKN" (4acTo ABYX4YMMOBOM) B
Kopryce npuemMaemMbixX pa3mMepos.

LTE Devices: 161 products by form factor

UctoyHunk: OT4yeT GSA "Status of the LTE Ecosystem", uionp 2011

BunaHo, 4to 60nee 80 npoLEeHTOB YCTPOMCTB - 3TO Tak CKasaTb "MocpedHnKKn", peannsylolime pagmonocTyrn
0N APYrMX YCTPOMNCTB, a AN4 "BU3yasoB" BbIMYLLEHO TOJIbKO B 06LLen c/ioxxHOCTM 20 Moaenen: no BoCeEMb
CMapTGOHOB U NJIAHLWETHUKOB, 1 ewe 10 mogenen HoyTOYyKOB.

Obs3aTenbHbIM ABASETCSA U Noaaep>kka pasHoobpa3sHbix ceTen 2G u 3G - 3To HSPA 1 naxxe HSPA+, a Takxe
EV-DO n TD-SCDMA. CBA3aHO 3TO C TPaAULMOHHBIMU TPYAHOCTAMU BHELPEHUA HOBOW TEXHOJIOMMN:
"pBaHas" 30Ha NOKPLITMSA, Majibill OXBAaT TEPPUTOPUI CTPaHbl, MOALEPXKKA BO3MOXXHOCTM POYMUHIa NpWn
3apybexxHblx noesakax. Mo gaHHbIM GSA okono 100 mogenen nogaep>xmatoT HSPA nnu ewe n HSPA+.
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Mobile broadband network deployments

J 100% of WCDMA neltworks have upgraded to HSFPA
O 410 commercial HSPA operators launched in 162 countries
I Over 70% suppoit peak DL speed of at least 7.2 Mbps

; 3
HSPA+ is mainstream .

J 193 HSPA+ network commitments; 136 HS5PA+ nebworks launched
J GSAforecasts 170 commercial HSPA+ neftworks byend 2011

+i i i
I 39 commercial 42 Mbps DC-HSPA+ networks now launched FESF ok T o ain. 106

introduction continues as the

LTE is the industry direction main trend in 2011
0 218 operators in 81 couniries are investing in LTE .
166 network commitments in 62 countries + 52 pre-commiment tnials Most operators coming into
. : : : | the mobile broadband market
Mobile broadband business is profitable & growing today launch with HSPA+
J Strong wireless data traffic and revenue growth with HSPA systems
consistently reported by operators aroundthe world The number of firm LTE
69 ;DMA subs incl 405mHSPAo1
o 697m WCDMA subs incl 405mHSPA . fetwork deployment
Global eco-system established commitments has more than
[ Thousands of GSM userdevices: unprecedented economies of scale doubled since June 2010

O Being repeated forHSPA
3 3,071 devices launched (262 supphiers) - includes 144 HSPA+
I 722 HSFA devices infroduced in the past 12 months
J 68% networks, 61% devices support atleast 7.2 Mbps peak DL
1 53 dual-mode HSPA-LTE devices announced

CeTten HSPA y>xe 6osiee 400 no Bcemy Mupy, no3ToMy poymMuHr LTE-aboHeHTaM He cTpaLueH

KpoMe slokanbHbIX peannsaunn gas ogHOro MM HeCKOJIbKNX ONepaTopoB, BO3MOXKEH U YHUBEPCAJIbHLINA, HO
B6onee CNOXHbIN N OOPOroCcTOAWMNIA BapuaHT "KombanHOB" C Noaaep>XKOW Kak MOXXHO 6onbLIero 4ymcna
OMana3oHOoB N CTaHAapToB. Huawei, Hanpumep, B4epa CO0BLLNT O KOMMEPYECKON AOCTYNHOCTU B 3-M
KBapTaJie 3TOro roga CBoen HOBUHKMN - nepBon B Mupe "USB data card" Huawei E392, koTopas
nogaepxusaeTt LTE TDD / LTE FDD / UMTS / GSM / CDMA. B ¢eBpase 3Toro roga Ha BbicTaBke MWC-2011
XapaKTEePUCTUKMN 3TOr0 MogeMa, Kak U OH CaM, He NpUBAEKaIn BHUMaHNE.

Feorpadmsa pna aboHeHTa LTE
B Havane niona GSA coobuimna o ToM, 4TO y>Ke 166 onepaToOpoOB Ha dTane KOMMEPYECKOro pa3BepTbiBaHUSA

ceTen LTE (62 cTpaHbl): U3 HUX 24 CETU y)Ke HaXoOATCs B KOMMepYecKomn aKcnayaTaumm. Ewe 52 onepaTtopa
B ApYyrux 19 cTpaHax NpoBOAAT UCMbITaHNS, TeCTbl UM NCccaegoBaHnsa TexHonornm LTE.

218 operators in 81 countries investing in LTE
- 166 commercial LTE network commitments in 62 countries G QA

0O 52 pre-commitment trials in additional 19 countries

wWww.gsacom.com
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Coumirees wiih L TE tnal systents jpre-conywimend;

B obLue# cno>xkHocTm 218 onepaTopoB B 81 cTpaHe No COCTOSIHMIO Ha cepeaunHy 2011 roga
MHBECTUPOBaJIu B HOBYIO TEXHOJIOTUIO:
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e 24 LTE-ceTn B KOMMepPYeCKOn 3KcrnslyaTaumm B 16-n ctpaHax: ABCTpus, aHus, CToHUA, PuHnaHans,
FepMaHuns, FTOHKOHT, AnoHuns, Jiutea, Hopeerusa, duavnnuHsl, Monsbwa, CuHranyp, KO>xHasa Kopes,
Weeunsn, CLLA, Y3bekncraH.

e 62 cTpaHbl - 3To AHLoppa, ApMeHus, ABcTpanus, ABcTpus, baxpenH, benbrusa, bpa3sunnusa, KaHaaa,
Yunun, Kntasa, Konymbusa, Xopsatus, aHusa, 9CTOHNSA, PuHNaHana, ®paHums, FepmMmaHuns, TOHKOHT,
BeHrpusa, WHana, Npnanounsa, Utanusa, Amainka, dnoHuna, Oxepcu, MoppaHusa, KasaxcTaH, KyBenT,
NaTteus, lneus, Jiutea, Jllokcembypr, Manansusa, Mongosa, MoHako, Hamnbusa, Henan, HuoepnaHabl,
Hosasa 3enaHaunsa, Hurepusa, Hopserunsa, dununnuHsl, MNMonblia, MopTtyranus, Katap, PymeiHna, Poccus,
CaypnoBckas Apasus, CuHranyp, Cnosenuns, KOxHaa Adpuka, FOxxHas Kopes, LWpun-JlaHka, LBeuns,
LWeenuapuns, TansaHb, TyHuc, OA3, BenukobputaHus, Ypyrean, CLUA, Y3bekuncTaH.

¢ Kak MuHnmym 91 ceTb LTE 6yneT K KoHuy 2012 roga B KOMMepPYECKO aKcnayaTaumu.
HecTtaHpapTHble CTaHAAPTbI UK CTaHAapTHbIe He CTaHJapThbl?

MpaBaa, He BCE TUMbl YCTPOMUCTB AOCTYMNHbI 415 MOKYNKK ntobomy aboHeHTy. Mpu4inHbl pasHble. HekoTopble
aboHEeHTCKMe yCTpOonCcTBa NosBuancb bnarogapsa TpagMuMoHHOMY B3aMMOLENCTBMIO TOFO UAN NHOIMO
onepaTopa C Tenekom-npomnssoantTensamm (npmmep - CLLUA) n noaToMy no pagmonHtTepdency "3aTo4eHbl"
TONbKO MOJ CeTb 3TOro onepatopa. NoATankMBaeT K 3TOMY KOHKYPeHUNA N AeHbrn. NOHATHO, YTO KaXkablr
onepaTop BKJlaAblBaeT onpenesieHHbIe yCUana n ceon hUHaHChl AN nossaeHns mogenen "nog cebsa",
MbITasiCb HE TOJIbKO HAMOJIHNTb aCCOPTUMEHT, HO 1 B 4eM-TO 0BONTU KOHKYpPEHTa, NPUB/EYb N Y4ep)KaTb
aboHeHTOB. /Nl pe3ynbTaToOM SBNAETCA 3a4aCTYH0 "MapKeTUHIroBas" HECOBMECTUMOCTb CXOXXNX YCTPONCTB.

Mo3TOMy, HECMOTPSA Ha TO 4YTO A9 aMmepukaHckoro LTE-nngepa Verizon Wireless, 3anyctmswero LTE B
Onana3oHe 700 MI'y, eCcTb y>Ke 1 cMapTdoHbl, 1 USB-MmoaeMbl, 1 NAAHLWETHUKN, N HOYTOYKN CO BCTPOEHHbIM
LTE-moaynem, 6yaywmm LTE-aboHeHTaM gpyroro amepukaHckoro onepatopa AT&T, KoTopbin Takxe byaeT
paboTaTb B 3TOM Anana3oHe, HM4ero "He obpbIbUTLCA" N NpuaeTcs XaaTb 4To-NmMbo "LTE gna AT&T".
HecoBmMecTuMOCTb B yNoOMSAHYTOW cuTyauum 6onee cepbe3Has, Tak Kak ecTb elle "getckas" 6bonesHb B LTE,
CBsi3aHHas ¢ 06paboTKON ro10COBbLIX BbI3OBOB 1 MO3TOMY FOJI0COBOMN TpaduK rnoka naet vyepes cetn 3G, a
OHW, B 3TOM cJiy4yae ¢ Verizon n AT&T, ocHOBaHbl Ha pas3HbIx "BeTBAX" coToBoun cBa3n: CDMA n GSM/UMTS.

ABOHEHTAM HY>XXHO Y4YMTbIBaTb, YTO TexHonoruu LTE "nponuncaHbl" MHOXXECTBO AMana3oHOB, Kakne-To 13

HUX MOXXHO Ha3BaTb "yHMBEpPCasibHbIMAN" U OHU B HAJIMYUN BO MHOIUX CTpaHax, a gpyrmve nMewT
HauWOHabHble 0CO6EHHOCTU 1 BHECeHbl B Tabnunuy, Tak Kak "npuHagnexxaT" KpynHenwmnm CTpaHaM.

Which spectrum bands do you intend to use to deploy LTE?
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Source: Informa Telecoms & Media's LTE Survey 2011, n= 250

OT1BeThl 250 npencTaBuTeNnen tenekom-orpacnam (onpoc Informa Telecoms & Media)

o=

B Poccum nepsble LTE-ceT MOXXHO OXUMAaTb B Agnana3oHax 2,3-2,4 Ty wn 2,5-2,7 My, a nocne 2015 r n Ha
yacToTax "uucpposoro gnsmnaeHaa" 800 MIrru. JononHnTenbHas BO3MOXXHOCTb A5 oriepaTopoB ceTen 2G
MoSIBUTCS B C/Zly4ae BHeAPEHUA NpuHUMNA "TEXHONOMMYECKON HENTPANbHOCTN", TOrAa MOXHO OXXNAaTb
3anyckoB LTE-ceTen B agnanasoHax 900 n 1800 MI'y npn HaM4mm JOCTaTOYHOIr0 YaCTOTHOIO pecypca.

Tapudbl m TapudgHbie naaHbl

MonbITKN NOAONTY MO-HOBOMY K "ynakoBke" 1 LLeHHUKY Ha TEXHONOr Mo 4-ro MNOKOJIEHUSA NOC/e HECKOJIbKMX
MecsaLeB 3aKOHYMNUCL. Obbembl Tpaduka, noTpebnsemMoro nNpu Nosib30BaHNN CMapTHOHOM nan
nAaHWeToM, CUJIbHO OT/INYalTCa oT 06beMOoB, NpokavMBaemMbix Npy Nosb3oBaHun USB-mogemom mnnun Wi-Fi-
poOyTepoM, KOTOpPbIN elle N noaaep>XxMBaeT 0AHOBPEMEHHYI0 paboTy HeckosibkuX (Ao 4-5) ycTponcTts. Ecnm
3TO CTaJIo 3aMeTHO yxe B ceTax 3G, To npm 4G-CcKopocTax B AecATKM M6B/c Tpamk npnaeTcs cyutaTb
0eCcATKaMn U COTHAMMK rurabanT.
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Quarterly Data Usage in MB by Operating System
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OnepaTtopsl "ucnyranuce" Tpacpmka B COTHM MmerabaWt ot cMapT@hOoHOB U OTMEeHUIN "6e31MMUTKY"
ana ecex

OnepaTopsbl, 3anycTmBwmne cetu LTE, No-pa3HOMY BbIXOAWIMN HA PbIHOK: KTO-TO MblTasCca NOAYEPKHYTb
"n3bpaHHOCTb, NPECcTMX N HOBU3HY" LTE nyTemM fononHuUTeNnbHbIX HaueHoK K 3G-TapudaMm, KTo-TO
3aMaHnBal HEKOCMUYECKUMU LLeHaMK 3a BE3NMMUTHBIN N BbICOKOCKOPOCTHOW JOCTY.

Y10 661110 Ha CTapTe TOM Unn uHom LTE-CETU U KaK CUTyaLmMsa MeHs1acb B MepBbie Moaroga-rog MoXHo
npounTaTtb B "CKONIbKO cTOUT LTE?". OnepaTopbl 6onbLue "He banyoTca" ¢ 6e3numMnTHbIM LTE, TapudHas
rnosiNTUKa "rnakeToB" cTasla No4TU ogmnHakosa v ansa 3G, n gna 4G.

Kak 6yneTt B Poccum - TpyAHO CKasaTb, TaK Kak KpOMe 3KOHOMUKM MHOI0 Yero eLle 3aMeLlaHo.
MonoXXmMTesibHbIM MOMEHTOM MOXKET CTaTb HETOPOMNAMBOE (KOHTPOMPYyEMOE POCCUNCKNM n3obpeTeHnem -
"KoHcopuunymoMm 4G") aBum>xeHune K ceTsaM 4G, Tak Kak nepeble 1 He neps.ble "rpaban" bynyT y>xe nponaeHsl
apyrumn. NpaBAaa B 30HE HEOMNMPEeOEeNeHHOCTN oCTaeTcs peanndauns "rosnoca" B LTE, koTopasa obewaHa B
2012 r, n TapudmrKauma 3BoOHKOB B ceTu "all-IP".

A MoxxeT BoobLie 3a 6amxkanwme napy NeT cYeT OS5 onnaTbl YCayr (3BOHKKU, CMC, MMC, AOCTYN B UHTEPHET,
TB) oT LTE-onepaTopa CTaHeT eAnHbIM 1 By ayT cYMTaTb TOJIbKO TPaguK AaHHbIX?
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