ronorpaq:mqecxue 3BOHKMU: TecT cetnu 5G B pOCCMﬁCKMX peanunax

Y>xe B 2022 roay npuBbl4HOe obLLeHNE NepeNndéT OT MeCCEHAXKEPOB 1 COLMasbHbIX CETEN B BUPTYaslbHYIO
peanbHOCTb. ObLaTbCs MOXKHO ByAeT Npy NOMOLLN rosiorpaniecknux 3BOHKOB, a NyTeLeCcTBOBaTb - CUAS
Ha AuBaHe. Bce 3Tun, Ka3anocbk bbl, haHTAaCTUYECKNE CLIEHAPWN NCMONb30BaHNSA 5G y)Ke akTUBHO TECTUPYIOT
B Poccun. MocnepgHuin NnpuMep - 4eMOHCTpaLMsA roaorpanyeckmnx 3BOHKOB Ha cepuitHOM obopyaoBaHUMN.
Ham yananocb y3HaTb, Kak opraHu3oBaHa MHOPACTPYKTypa 3TOro NpoekTa, YeM oHa OT/IM4aeTcs oT
cywecTBytowmx 4G, NB-loT, korga eé MoXxHo ByaoeT BCTPETUTb Ha peasibHO paboTatowmx ceTax B Poccun.

NH>XeHepHble KOMMNaHNK BMECTe C onepaTopaMu CBA3M MPOAOSHKAT UCKaTb HALWIK A8 BHEAPEHUS CETEN
MATOro nokoneHus. Tak, onepatop "bunanH" BMecTe ¢ KoMnaHmen Huawei 3anycTuan 4EMOHCTPaLMIO
rosiorpadmMyeckmx 3BOHKOB Ha cepuinHoM obopyaoBaHun gnsa ceTen 5G. B kadyecTBe nsowaaku ons nokasa
HOBbIX TexHosorum 611 BeibpaH My3en MockBbl. 10 BEpCcMM OpraHnU3aTopoB, 3anyck 5G cTaHeT TaknM Xxe
NCTOPUYECKMM COBbITUEM, Kak U OCHOBaHMe caMol ctonumubl B 1147 roay. Beibop mecTa nog4épkmnsaeT
Ba>XHOCTb CcObbITHA.

"oes ceroaHsILLHEro MepornpusTUS COCTOMT HE B TOM, 4TOObl MOKa3aTb YTO-TO Takoe, YTO Bbl HE
suaenn. CKopoCTu Bbl yXXe BUaenu. Bel Buaenu apyrue AeMoHCTpaLmmn Hawux Kosier no pbiHKY.
EOVNHCTBEHHOe, 4TO OT/INYaeT Hawy AeMOHCTpaunio OT NPOYUX, OHa OCYLLEeCTBAeTCA He Ha
npoToTunax, a Ha cepninHom obopynoBaHun. 3neck HeT nabopaTopHOro obopynoBaHNSA U
pelleHnin, padpaboTaHHbIX 01 AaHHOro o6bekTa, - OTMeYaeT nepen AeMOHCTpauven 5G
reHepasibHbl OUPEKTOP KoMNaHun "BeimMnenKoma" (bpeHp "bunann") Bacunb JlauaHunu.

Mbl ncnosb3yem KomMmep4yeckoe obopynoaHume. M cornacutecs, 1abopaTOPHO MOXKHO MOKasaTb
BCEé, 4TO YrogHO: CKOPOCTU, MUHUMAJNIbHOE BpeMs 3aZep>XkKu, haHTacTnyeckme napameTpsbl. [Ansa
HacC »Ke Ba)kHO, 4TO MMeHHO Mbl Byaem npeanaraTb KJMEHTaM, KOTopble XUBYT B MockBe, MNuTepe,
Hoeocunbupcke, KasaHn nnm EkatepnHbypre.

B "BbiMnenkome" npu3HatoT, 4TO 061acTb NpuMeHeHna 5G A0 cMx Nop He onpeaesieHa B NoJIHOM ob6béme. U
3TO KacaeTcsa abCcoNOTHO BCEX UTPOKOB pbiHKA. [pouecc noncka, pa3BuUTUS U YTOHYHEHUS BCE eLlé
nponosnkaeTcs. Ml noka He NOHATHO, Korga OH 3aBepLnTbCA.

Mo cnoBam Bacuns JlauaHuya, B nocsegHue aBa roga Ha MWC B bapcesnoHe 06cy>Xa10Cb MHOXXEeCTBO
KOHLEMNLWN NCMOoNb30BaHUA 5G, B TOM 4yucne gas 6ecnnioTHOro TpaHcnopTa, AUCTaHLMOHHbIX
MeANLUNHCKNX onepauunin 1 T.n. O4HaKOo npolwejllee C TOro MOMeHTa BpeMs Nnokasaso, 4To 60/bLUyto YacTb
BO3MO>XHOCTEN MOXXHO peasim3oBaTb M B CyLLeCTBYlOLLEN Napagurme ceten. MNostomy 6onblias 4acTb
KOHLLeNuUuin Tak 1 oCTasncCb Teopuen.
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B TO )Ke camoe BpeMs npuMmepbl ncnonb3oBaHnAa 5G Ha ceTax B Kntae nokasasnu, 4To Kyaa bonee
NMPaKTUYHbIM N peaJZindyeMbiM BapnaHTOM NCMNOJIb30BaHNA HOBOIro CTaHOapTa CBA3UN ABNAeTCA ynydlleHune
y>Xe CyLWeCcTBYOLWNX TenekoM-cepBncos. Hy, a r1aBHbIN ynop B ynaydweHnn AoCTUraeTcs 3a CYET BbICOKON
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CKOPOCTN, OFPOMHOM KOJINYECTBE OAHOBPEMEHHbIX COeONHEHUN N HU3KOW 3adepxxke - "Tpéx kutax" 5G.
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JOKoHOACTENRCTEC OBCAYHIMBOHMA

FnaBHoe - MHpaAcCTpyKTypa

B "BbiMnenkome" yBepeHbl, 4TO ceTu 5G NO3BONAT BbIMTU Ha HOBbIN YPOBEHbL MHOXXECTBY CEPBUCOB, Cpeau
KOTOPLIX TefeMegununHa, yaanéHHaa gnarHoctuka, bnotenemetpus, nepefaya 601bLLOro KoMYecTBa
OaHHbIX 0 MauneHTax; HOBblE BUObl KOMMYHUKALUMN U pa3BievYeHUin, Takme Kak AOMNOJIHEHHAsA n
BUPTYyaJibHas peasibHOCTb; MoJsiHasA aBToMaTm3aumsa busHeca, Al ynpaBsieHne SHEPreTUKoW, aBToMaTu3auns
BpeOHbIX MPOU3BOACTB U CKJIaA0B; MOBbILLEHNE YPOBHA KayecTBa U 6e30nacHOCTN B ropofax - yMHOe
yrnpaBJieHNe OOPOXKHbLIM TPahUKOM 1 MpefoTBPaLLEHME aBAPUNHbBIX CUTYaL N, MOHUTOPUHI OKPY>KaloLLen
cpenbl, 6ecnUNOTHbLIN TpaHCMopT, Al yrnpaBieHne ropoackon NHPpaCcTPyKTYpPOA.

"Bunann" oTMevyaeT cpean OOoCTONHCTB 5G cpeaHo ckopocTb 100 M6MT/C, 4OCTAaTOYHYIO A1 BUOEO B
pa3peweHunn 4K/8K. MNMATOoE NOKOSIEHNE CBA3N MOXKET UCMNO0JIb30BaTbCA A/ AOMALUHEero NCNnoJib30BaHus, B
Ka4decTBe 3aMeHbl MPOBOOHOI0 MHTEPHETa.

B pamMKax NoAroToBkM K KOMMep4YeckoMy 3anycky 5G B Poccum "bunanH" coBepLUeHCTBYET CBOO
VHMPaCTPYKTYpY.

"KaK 3TO HM CTPaHHO, HO ANA Toro 4Tobbl 3anyckaTb Ka4yecTBeHHble ceTu 5G, HY>KHO MMETb
MHppacTpykTypy 4G. [0 3TOM NpUYMHE BCE Hawmn ycunms Mbl bpocaeM nmeHHo Ha LTE. Bo BTopom
kBapTane 2018 roga Mbl yBesIM4MBAEM MHBECTULIMN B Ce€Tb Ha 69%. Takxe byageT B 2019 1 2010
rogax. B kakon-To MOMeHT K 3ToMy NpnbaBATCA BOXKeHNA 1 B 5G. Mbl MacCOBO 3aMnyCcKaem CeTu
LTE-1800 MIMO 4x4. Kpome Toro, HaMepeHbl NCMNoJ1b30BaTb BCE UMeKLWMecs Yy Hac 4acToTbl 44
arperauuu, skno4dasa LTE900 u LTE2100. Mbl npoBognM NUAoTHbIE 3anyckn Massive MIMO, LTE
TDD+FDD CA, LAA", - roBopuT Bacunb JlauaHuy.
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KoMnaHua akTUBHO pa3BMBaeT KOMMEpYeCcKune 30Hbl MHTepHeTa Bewen. Hanpumep, B MockBe peannsyeTcs
NMPoeKT "yMHbIN KBapTan" Ha TexHosnorusax NB-IoT, B HoBocnbupckoMm AKkafeMropoake pasBepHyTa 30Ha loT
n cospnaH loT-akcenepatop.

B "BbiMnenkome" noceTtoBann Ha OFrpPaHNYeHNS B AOCTYMNe K TeCTUPOBAHUIO CETEN NATOr0 NOKONEHUSA U
OVNCKPUMUHAUMM onepaTopoB Mo 4aCTW Bbi4Aa4Y¥ YaCTOTHOIO CreKkTpa. TeM He MeHee, KOMMaHUs 3aHNMaeTCs
TeCcTUPOBaAHNEM YaCTOTHOrO CreKTpa co CBOUMM NapTHEpaMu. OANH N3 TaKNX NPOEKTOB -
ronorpaguyeckme 3BOHKN Ha 6a3e ceTu MATOro NOKoJIEHUS.

B 3TOoM npoekTe onepaTop UCNOJ/Ib30BaJsl BPEMEHHO BblAes/IeHHble YaCcToThl U3 Anana3oHa 26,6-27,2 I'Tu.
[JaHHbIN Yy4aCTOK CreKTpa ABJSeTCA YaCTbio CTaHA4apTU30BaHHOro amManasoHa - 3GPP band n258. Mo
MHEHWIO Y4aCTHUKOB NPOEKTa, BbICOKME YaCTOThbl N LUMPOKME MONOCH MOXHO NCMNO0JIb30BaTb A4S
MOAKJIIOYEHNS NOJIb30BaTESIEN C BBICOKMMU MUKOBLIMU CKOPOCTSAMM BMJIOTh A0 20 6uT/C. Takme CKOpocCTH,
Hanpumep, TpebytoTca ona 3D-enaeo ¢ paspeweHmnem UHD, paboTbl u urp B obnake, A4OMNOSIHEHHON
peanbHOCTU, rosiorpadhnyeCcknx 3BOHKOB, TAKTUJIBHOIO MHTEPHETa N aHaJIOrNYHbIX MPUJIOXKEHUN.

Nlonorpamma "Ha npoBope"

TexHonorms roaorpamM4eckoro 3BoOHKa f4aeT BO3MOXXHOCTb aboHeHTaM, Haxo4AaWmnMcs PU3nYeckn B
pa3HbIX MecTax, pa3roBapuBaTb C MOMOLbIO 3D-ronorpaMmmel, 4To co3gaeT 3peKT NOJNHOLEHHOr o
MPUCYTCTBUA yhaneHHoro cobecegHunka. C MoMOLLbO 04KOB CMELLIaHHOW peaslbHOCTN abOHEHT
pasroBapuBaeT C rosiorpaguyeckmum nsobpaxxeHnem cobecegHuka B pexxmme peasibHOro BpeMeHu.
CobecegHuK Npn 3TOM HaxoAUTCHA B KOMHaTe, obopynoBaHHon 3D-kamepaMu (B cny4dae ¢ "Beimnenkomom"
ncnonb3oBanocb 6 HD kamep), B ntobol Touke Mmupa. B nepcnekTuee, Korga 6yayT pa3BepHyThl
KoMMepYeckune cetn 5G, NOSBUTCA BO3SMOXXHOCTb COBepLUaTb rosorpadunyeckme 3B0HKU U3 pasHbIX TOYEK
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3€MHOIo wapa n opraHn3oBbiBaTb ronorpacpMHeCKyro KOHq)epeHLI,-CBFBb Mexay rpynnamMmm aboHeHTOB.

Mo cnoBaM reHepasbHOro gnpektopa Huawei B Poccumn dnpeHa Y, ronorpadunyecknin 3BOHOK TpebyeTt
BbICOKOW MPOMYCKHOW CMOCOBHOCTN M HN3KOI0 YPOBHSA 3a4€P>XKKN, 4TO NPY MacCOBOM BHELPEHWN BO3MOXXHO
TONIbKO B ceTax 5G. TexHosorns rosnorpayeckoro 3BoHKa faeT aboHEHTY BO3MOXXHOCTb pa3roBapuBaTh C
yhalieHHbIM cobeceJHUKOM KaK BXXMBYO. IPGEKT NOJSHOrO MPUCYTCTBUS JOCTUraeTCsa 3a CHET OYKOB
CcMelaHHon peanbHocTU (Mixed Reality, MR) n ronorpadgunyeckoro nobpa>keHnsa cobecegHnka B pexxnme
peasbHOro BpeMeHMW.

"[lna coBepLleHnsa rosiorpadmyeckoro 3BoHKa 34ecb, B Mysee MOCKBbI, MCMOJIb3yeTCA
KoMMepYeckn gocTynHas 6a3oBas ctaHumsa 5G (gNodeB) Huawei, cocToAawas ns akTuBHoOM
aHTeHHoN peweTkn (HAAU 5213) n mopynsa undposoin obpaboTkn HoBoro nokoneHmns BBU5900 c
5G-nnaToi. B pagnounHTepdence ncnonbsosanca pexum TDD B nonoce 4acToT wmpuHonm 100 My,
n TexHonorusa MIMO 64x64. B ka4ecTBe abOHEHTCKOro TepMuHasna 6b1s10 BeibpaHO 04HO 13 NEePBbIX
KOMMepYeCcKn AoCTYNHbIX ycTponcTB 5G CPE Ha 6a3e ynnceTa Huawei Balong5G01, cocTosiee n3
RF-mogynsa (ODU) u 5G/Wi-Fi-poyTepa (IDU). Mpn geMoHCTpaummn CKOPOCTb Nepefadun AaHHbIX Ha
oOHo aboHeHTCcKoe ycTponcTBo 5G CPE npesbicuna 2 Iéut/c", - paccka3biBaeT dinaeHa V.

YunceT Huawei Balong 5G01 nogaep>XnBaeT Kak 4acToThbl 40 6 'TL, TaK 1 MUIIMMETPOBOIrO AMana3oHa. A
BOT TaK BbIrNsanT obopyanoBaHne XXNBbEM:
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ba3oBas ctaHums gNodeB Huawei
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5G CPE Ha Huawei Balong5G01 (RF-moayns (ODU) n 5G/Wi-Fi-poytep (IDU))
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MpuMepHasa CTOMMOCTb Takoro o6opynoBaHMA NOKa YTO coCcTaBnseT nopsgka $800, HO CoO BpeMeHeM LeHa
byneT cHMXKaTbCH, 3aABUAM NpeacTasuTeny Huawei.

Mo nporHo3am npeacTaBuTenen "bunanHa", nepBble KOMMepYeckne ceTn 5G B Poccnm nosaBaTCs He paHbLue
2021 rona. Bo MHOrom pacrnpocTpaHeHne HOBbIX TEXHOJIOMNIA TOPMO3UTbLCA HEOHXOAMMOCTLIO MoJy4YeHus
JINLLEH3MIA, pernaMeHT KOTOpPbIX MoKa He pa3paboTaH. KpoMe Toro, Ha pblHKe NMoKa OTCYTCTBYET
Heobxoanmoe aboHeHTCKoe obopypoBaHue.

Mo MHeHuto Bacunsa JlauaHn4a, CTPOUTENLCTBO eanHom ceTn 5G B Mmacwtabax Bcen Poccum kakmum-nnbo
oOHUM ornepaTopom, Mmbo rpynrnown onepaTopoB C AajibHeNLen COBMECTHON 3KCNayaTaunen,
HepeanncTnyeH. Bo MHOrom 3To CBA3aHO C PparMeHTapPHOCTbIO Y>Ke NOCTPOEHHbIX ceTen 2G, 3G u 4G. Mo
€ero csioBaM, MHPPACTPYKTYpa HY>KOAeTCH B € 4MHOM yrpaBseHUn ceTblo. CyLLeCcTBYIOLLLAA Xe
hparmMeHTauUnsa Mo TMNam 1 NocTaBLMKam obopyaoBaHMsa MewaeT obuwen yHudpmnkaumn.

NMomumo 3Toro, bunaiiH 1 Huawei nokasanun Tak Ha3biBaeMbI NPaKTUYECKNN KEAC MPUMEHEHNS TEXHOIO0M N
5G B o6nacTtun BupTyanbHom peanbHocTK (Virtual Reality, VR) Ha npumepe oHNanH-TpaHCAALNM C KaMepbl
360 rpagycos B VR-weme.

HoBas TexHosIors NoTeHUMa bHO MOXET BbiTb UCMOIb30BAHA, Kak AJ1s PacLUMPEHNS MOJIb30BATENbCKOIO
OnblTa B KOHTEKCTE yAasieHHbIX NyTewecTBUA, Tak U 4S9 pa3BUTUS BUPTYasbHOro puteina. Hanpumep,
noJsib30BaTeslb MOXKET MOCETUTh CaJIOH onepaTopa, NOAKIYNTE TapUMHbIA MNAaH NN KYNuTe CMapTdOH,
husnyeckn Haxoascb y cebs noma.
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