LTE1800: BTOpas ceTb B PoccuMn n caMbin NONyssipHbIK BapuaHT B
Mupe

Mosasunacb MHOpPMaLMA O NPAaKTU4YECKOMN peann3auum B auanasoHe 1800 Ml'y, ctaHgapTHOro
ana ceten GSM, ewé opHoun ceTtn LTE1800. Komnauua MTC He npocTo 3anycTtusia pparMeHT ceTu
4-noKoNeHuA NoBepx CyLwiecTBylowen, Ho U nonpoboBana "ybouTb" cpasy ABYyX 3aMueB, B Ka4ecTBe
BTOPOro — UCMoJib30BaHMe arperauum 4YactoT — TakKasi BOSMOXXHOCTb YBEJIN4EHUSA CKOPOCTU eCTb B
LTE-Advanced.

Bonbwe BCcex B Poccn — 1 BpeMeHU Ha "npobuBaHune", u ycuaui noTpaTua B MpoLlsibie rofbl onepatop
Tele2. Ho Bce ero nonbIiTKN A06MTbCSE BO3MOXXHOCTU 3anyCcTUTb ceTb LTE B ananasoHe 1800 MIy oka3anncb
6e3pesynbTaTHbIMKU. LTE1800 coTpyAHMKKN onepaTopa, NpaBaa, "nowynann", HO TOJIbKO B BUAE TECTOBbIX
BKJTIOYEHMI BO BPEMS MPOBEPKM OTCYTCTBUSA MOMEX CYLLECTBYIOWMM COTOBbLIM CETAM.

Kak rosoputcs, "BoAa KaMeHb To4YUT", n ycnex TexHonormu LTE B Mupe B LeNoM, U B HaCTHOCTU
KOJIN4eCTBO 3anyCKOB B 3TOM AMana3oHe, NOATONKHY/IN POCCUACKNX YAHOBHUKOB Y3aKOHUTb B KOHLLe 2013
roga NpUHUMN "TEXHOOrNYeCKon HENTPaSIbHOCTN" MPK UCNOb30BaHNM CNEeKTpa B Anana3oHe 1800 Ml u.
To eCcTb Tenepb 3TOT YAaCTOTHbLIN pecypc MoXXeT ObiTb 3a4eNCTBOBaAH OJ19 pa3BEPTbIBaHNSA HOBbIX CETEN —
ceten LTE1800 (band 3).
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Xopowiaa AoeMOoHCTpauus pa3siviMmm B 3aBUCUMOCTHU OT ONEepaTOPOB U/MIN KOHTUHEHTOB
(pacnpepeneHue "MHTEpeCcOB" K TEM WU UHBIM AMaNa3oOHaM OIS arperaumm 4acToT npm
noarotoske pokymeHtoB 3GPP)

Mo4TK NATb JIeT NPOLLUIO C MOMEHTa 3anycka rnepson ceTu LTE: y)xe gnutenbHoe BpeMs ceTu 4-ro
noKoJsieHus, ncnosnb3sytowme band 3, ocTalOTCA CaMbIMM MHOFOYUC/IEHHBIMW MO YMUCAY CTApPTOB, UX A0/ Oblna
rno4tn 50% oT Ymcna BCex 3anyckos.

N xoTsa cernyvac nonynsapHOCTb HabupatoT NPOeKThbl, CBA3aHHbIE C "UNGPPOBLIM AnBnAeHAoM" (Anana3oHsbl 700
My v 800 Ml'y, B 3aBUCMMOCTMN OT PErnoHa), MOXXHO 0XKMUAaTb, 4TO NepBoe MecTo No BoCcTpeboBaHHOCTH
yacToT pnd ceTen LTE B gnanasoHe 1800 MI'y ewwé byaeTt [oro, Tak Kak pelleHns o peapMmnHre ewé
MMET BO3MOXXHOCTb MPUHATL 60sbLIOe KONMYeCTBO onepaTopoB ceTen GSM.
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300 commercially launched LTE networks

Ha ¢doHe Takoro 60sbLIOro onepaTopckoro cnpoca Ha onpoboBaHHbLIN U NPOU3BOANTENAMN, U
noTpebuTenamMm, 4aCcTOTHbLINA AMana3oH, B POCCUM TONIbKO B 3TOM FoAy NMPOU30LLES NePBbIA 3aMyCcK CeTU
LTE1800. /1 B ka4yecTBe NMoOHepa OKa3aJsica OoTHIOAb He Tele2, KOoTopbl NONYYX Tenepb COBCEM Apyrue
BO3MOXXHOCTW M B3BaJinja Ha cebs THKENYIO HOLY OCBOEHUS TOFO YaCTOTHOIr0O pecypca, KOTOopbIA CcTas
OOCTyneH eMy nocsie Bknaga "PocTtenekoma" B COBMeCTHbIN 6BnsHec-npoekT — "T2 PTK Xonguur". U,
rMoxo>ke, HOBOMY OnepaTopy Tenepb HEMHOXXHO He A0 3anyckoB LTE1800, Tem 6osiee TaM He 04YEHB-TO
pa3BepHELIbCS.

MepBasa B Poccuu NIMLEH3MA Ha UCnoJib3oBaHue YacToT 1800 MIy ana cetein LTE Obina BbipaHa
onepaTtopy OAO "TatTenekoMm" B KoOHue ssHBapa 2014 roaa.

B utore nepeas poccuinckasa cetb LTE1800 nosemnacb B TaTapcTaHe: B KOHUe nioHA 2014 roga onepaTop
OAQ "TaTtTenekoM" 3anyctun cetb 4-ro nokoneHuns. B 2014-2015 rogax KoMNaHUs 3anycTuT B
akcnnyaTauuto 6onee 1000 6a30BbIX CTaHUMA No BCeMy TaTapcTaHy, Ha nepeoM 3Tane ceTb LTE 3anyuwieHa
B 35 ropofax u MyHUUMNasabHbIX paioHax pecnybanku.

= TATTENEKDOM

Ona MTC 3anyck 3Toro cermeHTa LTE-Advanced B ballkupum — 3TO HEKUA TeCTOBbIV MPOEKT, KOTOPbIN,
npeanonoxy, 61 MHULNMMPOBaH, CKopee BCero, KoMnaHmen Ericsson. Beab Heobxoanmas Osis 3Toro
MoaepHulaums cetn DSC1800 o3Ha4YaeT o4YepeHOW ornepaTopCcKMin 3aka3 obopyaoBaHua 1 paborT.
Peanusaumnsa HanoXeHHon ceTn No3sBoanNT MTC rnbko n aheKTUBHO 3aHUMATbLCA pehapMUHIoOM,
MoCTEerneHHO nepepacnpenenss 4acTOTHbIN pecypc B 3aBUCUMOCTM OT COOTHOLLEHMS CNpoca Ha roJIocoBomn
TpaduK 1 cnpoca Ha ycayru nepefavyn SaHHbIX.

KcTtatu, B MUpe o4eHb pa3HOOOpa3Hasa cUTyauus C UMEIOLLMMCA Y COTOBbIX ONepaTopoB
YaCTOTHbIM PECYpPCOM, Y HUX U pa3Hble CTpaTerum, u pasHoe BoCNpuATUE TeMNOB U3SMEHEeHUH B
cerMeHTe 6ecnpoBOAHOMU CBA3M.

YacTtb onepaTopoB B npeaaBepum 3anycka ceteu LTE 3aHuManucbh cepbesHon mogepHusaumen 3G-
ceTel, paccMaTpuBas UX KaK BO3MOXXHOCTb NpefoCTaBUTb CKOPOCTHOM AOCTYNn aboOHeHTaM Ha
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bonbwien Tepputopum, 4em y cetu LTE, Ha cTpoOUTeNbCTBO KOTOpOM TpebyeTca roa-aBa-Tpu. Takoe
nepepacnpepneneHme (hMHaAHCOBBLIX PECYPCOB U HEYKJIOHHbIA POCT CNPOCAa Ha BbICOKOCKOPOCTHbIE
O6ecnpoBoaHble KOMMYHMKAaL MM BKyNe CO CHUXKEHMEM Cnpoca Ha oOblYHble roJIocoBble 3BOHKMU
MOpPOAUJIN NPOrHO3bl O "CBOPaYMBaHUM" B NepcnekTuBe ceTen 2-ro NOKOoJIEHUA: 3anyckKas,
HanpuMmep, B3aMeH 3Toro cetu UMTS900. BcTtpeyan v apyromn cueHapum, korpa cetu GSM850 unu
GSM900 ocTaloTcAa paamu 3aKa34MKOB Ha pbiHKke M2M, a "cBopauuBaTtb" 6yayT ceTn 3G, onepaTtopsl
e OyayT MHBeCcTMpoOBaTb Npu 3TOM MakKcuManbHO B cetu LTE.

Ecnn MTC 6bICTpO NnepenféTt OT cermMeHTa B OTAE/IbHOM pPerMoHe K MakCuMMaJibHOMY UCMOJIb30BaHUIO
CcnekTpa B Amana3oHe 1800 MI'y gna cetn LTE (kak gna arperaynm, Tak U oTAEJSIbHO), TO MOXKHO UX 3apaHee
NnoxBaJinTb — AeJI0 B TOM, YTO OMNepaTop CMOXXET B 3TOM CJly4ae rnpusJiedyb MakCMMasibHOE YNCI0
BnajenbueB npoaykumen Apple: "poccuinckmne" ananasoHsl LTE nosasBuance, Bo-nepBsbix, HE cpasy, a
MPOAaXkWn y>Ke WJun, N, BO-BTOPbIX, OHN €CTb HE BO BCEX MoAeNnsAX (Mpm 3ToM TaM eCcTb nogaep>xka LTE1800).

OnHoBpeMeHHO ¢ 3TuM byaeT ewé ogHa "nobaBka" B BbIpy4Ky ornepaTopa: N3BECTHO, 4TO aboHEeHTbI CO
cMmapTdoHamum iPhone (B cpaBHeHUN C apyrnmm naatgopmMamm) obbIYHO NPUHOCAT BOABLLUNIA CPEAHNIN LOXOL
onepaTopy. Kpome 3Toro, MTC MoXXeT NpensioXXnuTb CBOUM aboHeHTaM ropa3no 6onblwinin Belbop cTpaH ans
LTE-poyMuHra (BcnommHaem 4ucno ceten LTE1800 B mupe).

LTE Ecosystem: 1,889 user devices announced
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GEA = Giobal mobile Suppdiers Association

Bonee HU3KkMM pabounin gnanasoH cetn LTE1800 (B cpaBHeHMM C YacToTaMu ans ceTen LTE B ananasoHe
2,6 [TU) BAaéT BO3MOXHOCTb OOCTUMHYTb M y4wero LTE-NoKpbITUSA, TO eCTb MeXANana3oHHas arperauyms
yacTtoT B band 3 n band 7 no3BonseT, KpOMe MOBbILLEHNSA CKOPOCTHU, eLWEé 1 Yy4llnTb MoKpbiTne ceTun LTE.

Coobuwaerca, 4To Yy MTC ecTb HacTOTHbIA pecypc B auana3oHe 1800 MI'y, B MockBe n MocKkoBCKOM
obnactu, B CaHkT-MNMeTepbypre, B JleHMHrpaackon obnacrtu, B pecnybnukax Agbiresa, Komu
m BawkopTocTtaH, B KypraHckomn obnacrtu, B MlepMCKOM Kpae u Apyrux peruoHax.

MOHATHO, YTO BO3MOXXHOCTb MCMNOJIb30BaTb BCe MepevncsieHHble "natockl" ceten LTE1800 ecTb 1y apyrux
POCCUNCKUX onepaTopoB. KOHKYPEHTLI MOCTapalTCa Kak-To npopearupoBaTh. TyT byaeTt BakeH akTop
BPEMEHU (KTO MepBbi) N TEMMNOB MOAEPHU3ALIMN CETEN.
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LTE Carrier Aggregation
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YTo )Ke KacaeTcs peanmsaynm yBeandyeHnsa cpeaHen CKopocTn aocTtyna B ceTn LTE-Advanced 3a c4éT
MCMNoJsib30BaHNA arperaumm 4acToT, TO ceinyac B Poccnu yxxe 4yeTbipe onepaTtopa ceTen LTE 3aasunam o
TECTUPOBAHUM UM O 3aMyCKe 3TOM BO3MOXHOCTU, N BCE YeTbIpe NpoekTa oTanyatoTcs. "Mera®oH"
MCMob30BaJl BHYTPMANANa30HHYIO arperaumnio B gnanasoHe 2,6 I'u, apyrue gBa onepatopa m3 "6onbLuon
TPOMKKN" NCMONb30BaIN HYaCTOTHbLIE PeCypChbl U3 pa3HbIX AMana3oHoB YacToT — MTC "obbeanHmMn" nonocol ns
AnanasoHoB 1,8 My 1 2,6 My, a "bunann" 3anyctun B MockBe arperauuio B gnanasoHax 800 My n 2,6
Muy. Bce 3T onepaTopbl akcnayaTupytoT cetn FDD LTE.

ECTb U cX0XUe MOMeHTbI: ceTu LTE-A onepaTopos "bunanH" n "Mera®oH" yHKLNOHUPYIOT TOJSIbKO B
MockBe. HO y>xe n TyT oxupgaeTcs oTamdme — esio B ToM, 4To KoMnaHua "Mera®oH" roToBuTCa HavaTb
KOMMepYecKyto akcnayaTaunto cetu LTE-Advanced B CaHkT-lMeTepbypre. 06 3ToM OMWYT CEerogHsLWHNE
"BegomMocTun". OCHOBHbIE XapaKTEPUCTUKKN Te XKe: arperaumsa 4actoT B AmanasoHe 2,6 I'Tu, MakCcuManbHas
ckopocTb — go 300 M6/c.

YeTbipexKpaTHOE NPeUMYLLIECTBO

2X40MIMY

MTC
Zx10MIMy

BeiMnenHom

OcobHakom cToaT TecTbl LTE-Advanced komnaHum "OcHoBa Tenekom": 3170 ceTb TD-LTE, onepaTop noka He
MO>XET 3anyCTUTb CBOIO CETb, Peasin3oBaB TOJIbKO ToYeYHble BKAtoYeHNs PIC LTE B BY3ax HECKOSIbKUX
pPernoHoBs.

Moppepxka LTE-Advanced co cToOpoHbl NpousBoaunTesnien aboOHEHTCKUX YCTPOUCTB CKPOMHaA: 4yTb
JIN He No OAHOW Moaenu pa3HbixX (popM-cpakTopoB. "BunanH" obewaerT B ceHTAOpe Ha4yaTb
npopa>xu cmaptgoHa Samsung Galaxy Alpha. MNepBoe ycTpouctBo "Mera®oH" — poyTtep Huawei
("MegaFon Space" (nnu R300-1)). Kakou TepMmuHan gna ceoeu cetu LTE-Advanced byper
npoaBuratb MTC — Hen3BecCTHO.

C 04HOWM CTOPOHbI, MOXXHO MOPafoBaTbCA aKTUBHOCTUN POCCUNCKMX onepaTopos LTE, onpoboBaHMio nMun
arperauun vactoT (Carrier Aggregation), c Apyron — gucTaHUMsA OT nepefoBbiX N0 BHEAPEHUIO
TEXHOOrMYeCKNX yCOBEPLLUEHCTBOBaHNN, NpeaycMoTpeHHbIX LTE-Advanced, onepaTopoB OCTaéTca 3aMeTHO
6onbLoN. HeT Noka BO3SMOXXHOCTW 1M AOrHaTb BeAyLmnx 3apybexxHbix onepaTtopos LTE 1 no pasmepy
MOKPbITUSA, U NO BbICOKON aose LTE-nonb3oBaTenen B aboHeHTCKoM Ba3e.
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