Xopowime HoBOCTMU npo LTE

TexHonorusa LTE yBepeHHO* npokaapbiBaeT cebe nyTb Ha TeZIeKOMMYHUKALUMOHHOM pbiHKe. C
Ka>kablM MecsiLleM NpubaBnfaloTCA HOBble CETU, MPOU3BOAUTENIM Y)Ke NPOoLUM 3Tan
MHOMBUAYAJNbHbIX PELEeHUN A8 TOro UJin UHOro onepaTtopa MM C NPULLEJIOM Ha onpeaenieHHYIo
ceTb. Y pa3paboTyMKOB YMNCETOB UAET CMEHa NOKOJIEHU! U ycnelwlHoe ocBoeHue bonbLuero
KOJIMYeCcTBa 4acToT, PEeXXUMOB, KaTeropum.

MocMOTpPUM Ha UTOr 3TUX npoueccos. 19 mapTa 3Toro roga Global mobile Suppliers Association (GSA)
3aMKCMpoBasia B CBOMX AMarpaMMax TeKyLine OOCTMXKEHUS y4aCcTHUKOB pbiHKa LTE. Mo nogc4yeTam rocnog
n3 GSA B Mupe paboTaloT B KOMMEPYECKOM pexume yxxe 156 ceten B 67 cTpaHax, TO €CTb y>Xe rae-to
TPeTb CTPaH MMpa OCBOEHA 3TOW TEXHOOrMen (U eCTb NpMMepLl 0XBaTa HaceneHus - 80-90% v bonee). 3a
2012 rog npubasuniocb 98 HoBbix ceTen LTE. 3a nepsble npowepune mecaubl 2013 roga npounsoLen
MPUPOCT NoKa ToJIbKO Ha 11 ceTel, HO 3Ha4YUTesIbHaa "Macca" onepaTopoB Ha HU3KOM CTapTe U Mo3ToMy No
oxunpaHmam B GSA Ha KoHeu rofa bynet pabotaTtb 244 cetn LTE, paboTatowmx B pa3HbiX Anana3oHax
4yacToT.
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B saHBape, B npeablayLLeM aHaNorM4HOM KpaTkoM oT4yeTe GSA, 6bi1 NporHos3 Ha KoHew, 2013 ropa - 234
ceTun, To ecTb pa3BuTne LTE noét 6osee BbICOKMMU TEMMNAMMN, YEM UHOrAa OXXNOAT aHaNUTUKK. B "3anace"
0Ko0J10 400 onepaTopoB, KOTOPbIE HAXOAATCA Ha TOM WX MHOM 3Tane BHeApeHUs TexHosorum LTE B cBoux
ceTax.
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HabniopaeTtcs nHrtepecHasa TeHaeHuns. M3eectHo, 4To 3GPP B 4acTu KoanyecTBa paboymnx amana3oHoB Ans
3anycka ceten LTE 6b1n1 y>XacHO aeMokpaTuyeH. 3Ta cBoboda (C oroBopkown, 3aBuUcsLLas oT CTPaHbl U
PELUEHN PEerynsaTopoB) CTajla "npoknateeM" ons nponssoanTenen aboHEHTCKUX TEPMUHANO0B, KOTOPbIM
MPUX0ONN0Ch BbINCKUBATb M CaMUM AeslaTb NPOrHO3bl Mo NoBoay Hanbonee NoNynaspHbIX AMana3oHOB
YacToT, 4T0bbl fopaboTaTb paanoyacTb CBOMX U3gennin. Ha nepsom 3Tane Npon3BoAnNTEeNN CAesanun CTaBKy
Ha CaMbIX KPYMHbIX ONepaTopoB 1 NOCTapasnCb, COBMECTHbIMU C HUMU YCUJTNAMU, BbIBECTU Ha PbIHOK HOBbIE
LTE-TepMumHanbl. la, Ha TOT MOMEHT "WKMpOTa" aCCOpTUMEHTa MOra Bblpa)KaTbCHA YMC/IOM 2-3 YCTPOMCTBA,
B NepByto o4epenb 370 6biin USB-moaembl n Wi-Fi-poyTepbl.
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Pa3paboTyukn "HauymHKKN" gnsa LTE-TepMuHanoB 1 nponssoanTenn LTE-yCTPONCTB NPUCTYNNIIN K OCBOEHUIO
HOBbIX "BblCOT". Qualcomm HepgaBHO MHGPOPMMpPOBaAI O CBOMX pa3paboTkax - Snapdragon 200, 400, 600 n
800, KoTopble A0JIKHbI CTaTb ewé 6osee NnponsBoanTesbHbIMU, ewwé 6osee MmowHbIMK B 06paboTke
"rpachukn". 310 6anxxanwee bynyuiee.
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LTE Advanced: Carrier Aggregation Overview
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= Cat4 150 Mbps requires contiguous 20 MHz

= Very few operators have this LTE spectrum asset

= Carrier Aggregation combines fragmented spectrum
= Accelerates LTE migration to 150 Mbps

= Higher peak and average user data rates

» 30+ combinations considered in 3GPP

Gobie

= Lead chipset:

WADM x5

gated
Pipe

2013 Qo Tecwokgas, iz, Al B meaned

Ho u npeabiayuiue paspaborku Qualcomm yMmeloT MHOroe

KoMmnaHua Huawei akTUBHO pekJlaMupyeT Ha BbiCTaBKax CBou TepMmuHanbl LTE, paboTalowime B
pexumMme "Kateropusa 4"

TOYHO TaK e, Kak nNpon3BoanTenn aboHEeHTCKMX YCTPONCTB, ONepaTopbl CTapaancb HanTn ansa cebs 6onee
"nerkmn" nyTb. MHOrMe NocTtapajncb UCrMosb30BaTbh MMEKOWMNNACA B UX PAaCNOPSXKEHNN paano4acTOTHbIN
pecypc, 4TO MOMOrJ1I0 UM C3KOHOMUTbL OMNpefesieHHY0 CYMMY M MOJIy4YUTb BPEMEHHYIO (DOPY, YTO Ba>KHO AN
KOHKYPEHTHOI 0 pblHKa. Yepe3 HeEKOTOpoe BpeMs, NpaBaa, "obHapyXuamn", 4To nHOMBMAYasbHble
pa3paboTkn TepMMHaNOB "Moa onepaTopoB" co3hanm CUTyauuto, Korga pasamyme (NycTb u Hebonbloe) 1
YYET TOJIbKO CBOUX MHTEPECOB NPMBENN K CJIOXKHOCTU NI HEBO3MOXKHOCTU OpraHn3aumnm BHYTPEHHErO
poyMuHra (31o g npo CLUA). Mpuyem € Te4yeHneM BpeEMEHN NPOM3BOAUTENN N ONepaTopbl BbIMPaBuIn
CUTyauUUIo, HO He A0 KoHua: LTE-pOyMUHI OKa3asioCb TEXHUYECKN BO3MOXXHbIM peasin3oBaTb C APYrUMU
CTpaHaMu, HeXenun caenaTb 3TO BHYTPU CBOEN CTPaHHbI.

YacTb onepaTopos, He nMetoLwmx cBO6OAHbIX YacToT (a UX HUKOrAa He XBaTaeT), CTaJlu OPNEeHTMPOBaTbLCA
Ha ayKUWOHBbI, @ TaM, B BONbLUMHCTBE CJ/ly4aeB, MOMM NPeaoXnTb pagnopecypc B gnana3oHax Bbille 2
MU, 4To 03HaYaeT HeMasble 3aTpaTbl Ha obecneyeHre NOKpbITUA. B 3Tux "urpax" (a 3a4acTyto ayKLUMOHbI 1
KOHKYypChl 6b11u "nrpon", npaBusia B KOTOPOW AENCTBOBaIN n3brnpaTesnbHO) ycnex ConyTCTBOBaJ NepBom
"Tponke" nnn "yeTeepke" KpynHenwmnx onepaTtopos B TON AN MHOW CTpaHe. B npuHumne, pacTyLwmn cnpoc
Ha pbIHKE, JINLEH3NOHHbIE YCJIOBUSA U Haimime oMHaHCOB Ha CTPOUTESIbCTBO HOBLIX CETEN (Man anrpeng
CTapbIX) He OTAYrHY/N OT "BbICOKUX" YaCTOT M MHOIO ceTel 3anyLeHo B NpakTU4Yeckn camom "ganbHem"
AvanasoHe 2,5-2.6 I'Ty (B 3,5 Ty - eanHnubl ceTen LTE).

Tenepb BCE-Taku Npo TeHAeHUWto. OKa3anocb, 4To BCE 6osbLUYIO NONYNAPHOCTL B Mupe LTE HabupaeT
Onana3oH 1800 Mlu: B 43 cTpaHax paboTatoT 69 kommepyeckunx ceTten LTEL800 (band 3). 3To o3HavaeT,
410 44% BCex ceTen LTE, npuHoCAWMX AeHbrY, 3anyLeHbl B 3TOM AMana3oHe (4 mecsua Ha3apg 3Ta fons
6bina 37%).
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Spectrum used in LTE FDD deployments
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Cownncb HECKOIbKO (haKTOpPOB, KOTOPbIE MOATANIKUBAKOT K TAaKOMY BapuaHTy: BO3MOXHOCTb
rnepencrnosib3oBaTh 60/bLUYIO YaCTb ONEPATOPCKON MHPPACTPYKTYPbI, MeHbLUas "nonynspHocTh" GSM1800,
bonee "HN3KUN" Anana3oH, HEIK30TUYHOCTb AJ19 NPONU3BOAMNTENEeN TEPMMHANOB U T.4. TO eCTb TyT, U
BO3MO>XHOCTb C3KOHOMUTb, U XKeNaHne nMeTb Aeno c bonee-meHee NpPUBbLIYHLIM AMana3oHOM 4acToT, Aa u
MPoOCTO, OMNATb XXEe, HaJlnyme B NOSIb30BaHMM y ONepaTopoB 3TOro pagmnopecypca. bapbep, MOXKHO CKasaTb,
6bI1 TONIbKO OAUH - aAMUHUCTPATUBHbLIN, Tak Kak Npegnosaran nepexog Ha 6onee BonbHOe obpalleHne co
CMEeKTPOM - "TEXHOIOrMYECKY0 HENTPasbHOCTL". Poccma noka He cMorna nNpeoaoneTb 3TOT bapbep u
"Haka3aHbl" aboOHeHTbI, HE NMetoLW e BO3MOXXHOCTU KYMUTb U NOJIb30BaTbCA NOMYAAPHLIMUA TEPMUHaNAMN
Apple. Cntyauunio npo Tele2 Bbl 1 caMn 3HaeTe.

Mo oueHke GSA, hopMUPYIOLLAACA CUIbHASA SKOCUCTEMA M BO3MOXXHOCTbL BO MHOMMX CTpaHax Mupa
3agencTeoBaTb AMana3oH 1800 MI'u ons ceten LTE, nenatoT ero XxopowmnMm KaHanaaToM Ha poJib
MeXXAYyHapo4HOro pOyMUHIroBoro gmnana3soHa ass aboHeHToB ceTen LTE. Ha BToOpoM MecTe Mo
MonynsipHOCTU (KOMMepYeckune 3anyckun) amanasoH 2,6 I'My, MeHee pacnpocTpaHeHsbl - 800 MMy n AWS-
4acTOTbl. YYNTbIBANTE 3TN TEHAEHUMN, Korda byneTe BbibnpaTb CMapTHOH MM MOLEM C MPULLESIOM Ha
BO3MOXHOCTb LTE-poymMuHra.

B 6onee panekon nepcnekTmee (Yepes 2-3 roga) 6osbluas BEPOSATHOCTL, YTO B YACI0 MEXAYHaPOAHbIX
POYMUHIOBbIX AMana3oHoB BonayT 4acToTbl 700/800 MIu. Hy>kKHO BpeMs N5 3aBepLUeHNS 0CBOBOXKaAEHNS
3TOro "undgpoBoro anBMaeHda" n Ha cornacosaHue/cbnmxeHmne pabovnx nosoc.

YT0 )Ke KacaeTcs BocTpeboBaHHOCTM TexHosnorum TD-LTE, To no aaHHbIM GSA B MUpe KOMMep4yeckune
yCnyruv npefoctaBnanTca B 14 ceTax. Ho cntyaumsa MoXXeT Ka4eCTBEHHO U3MEHUTbLCA Nocie BCTYMnJieHus B
3TOo KNyb cTpaHbI-rMraHTa - Kntasa. B 3ToM rogy MoXXeT COCTOATbCA cTapT ceTu TD-LTE, mocTpoeHHON
onepaTopoM China Mobile. N peyb naét o BkAo4YeHUn 200 Thicsy 6a30BbIX CTAaHLWNA.

YT106bI HE COXKA0CE 3Takon 61aroCTHOM KapTuHbl, Bob6aBo, 4TO eCTb Ha pbiHKe LTE n noTepu. Ha gHAX
ob6bsBNEHO 0 "pachopMMpoBaHUN" OQHOI0 U3 eBponenckux paspaboTymkoB "xenesa" ans LTE-TepMmMHanoB
- KoMnaHum ST-Ericsson. Tak)ke COBCEM HEAABHO CTaJlI0 M3BECTHO, YTO aMePMKAHCKME OpraHbl, 0OTBeYatowme
3a peryJimpoBaHue pbiHKa TeJIeKOMMYHUKALWNA, pa3peLwlnan peaan3oBaTb 4OrOBOPEHHOCTN Mexay Deutsche
Telekom n MetroPCS. B pe3ynbTaTe nepBbin onepatop LTE B CLUA 6yaeT nornoweH T-Mobile USA. Tak
cka3aTb FIFO nokanbHoro macwtaba B gencteuun. C nepebiM onepatopoM LTE B Mupe (TeliaSonera),
cTapToBaBWwMM B Aekabpe 2009 r., no4TM BCE HOPMaAJbHO.

* [1po 10, Kak noxo B Poccuun ¢ LTE cMOTpPIo yXKe ycriesnm coobLmnTb, noka g "otabixas". lonbiTaocb
MPOUHEPOPMUPOBATL O MOJIOXKUTESIbHbBIX SB/IEHUSX.

OT pefakuuu: ecnim y Bac eCTb 4eM NMoaennTbCa C KoJsleramu rno oTpacaun, npuriallaemM K COTPYAHNYECTBY.
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