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Pe3ynbTaThl UCMbITAHNIA
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NAO «rasnpou ||e¢1'|;» TeopacnpegeneHHas ceTb Private LTE XMAO, c. ManbsHOBO; Hedhrerasosas HAO «MTC», Ericsson, 000 «raanpomuedm NuBecTnumn MTC OkTA6pb 2020 roaa MunoTHas ceTb Private LTE/5G-Ready 1800 Mru; 2600 Mry CeteBoe: o6opynosaHv|e Ericsson, Bknioyas mogynu onopHoit cetu Cloud Core Hla Harpy3ouHoro TecTupoBaHus He NpoBOAMNOCH leopacnpepeneHHas ceTb pa3BepHyTa Ha MecTopoxaenun ManbsHosckoe B XMAO, HethTe6ase «Mnapakoe» B JIeHUHTpaackoi 06nact v npol / 30He B I. Myp B AHAO BugeoHabniogeHue,
pa3BepHyTa Ha MecTOpOXAEHUN NeHnHrpagckas 06nactb, npol )CTb dop JHHO-TeXHONOrnyecKi onepartop» W papuonoacucTembl Ericsson Radio System (ERS% 0aHOBPEMEHHO NoAAepPXKMBALT C e[IMHbIM Y3N10M CBA3N B TexHonapke «la3npom HedyTu» B CankT-MeTepbypre. MpOeKT NOATBEPANN BO3MOXHOCTb 3HAUUMTENHO YCKOPUTH 06MEH AaHHBIMU HA YAANeHHbIX HedhTenpombicnax reono3nunoHnpoBauue, loT, AR
Nanbaxosckoe B XMAO, Hed)Te6a3e c. Mnapkoe; HAO, TexHonorun LTE u 5G. Cubupm u ux YCTONUUBYIO KOMMYHVMKALWIO C TEXHONOTUYECKUMM LieHTpaMm «fasnpom He(TU» Ha paccTosiHuM 6onee 2 Thic. KM. Ha ceTu Private LTE «[a3npom HedyTu» yaanoch COBMECTUTb
«naakoe» B ﬂeHuHrpaAcmw obnactn r. MypasneHko; AGOHEHTCKMe TepMUHANbI: 0CHOBHOY (hYHKLMOHAN PacnpefeeHHON IKOCHCTEMbI CBA3M ~ BBICOKOCKOPOCTHYIO COTOBYIO CETh, KOpopaTuBHyio TenedoHuio (B Tom uncne FMC), @ Takie UHTErPUPOBAHHYIO CHCTEMY
1 npo 30He B I. Myp r. CaukT-Tetepbypr 1) 1.SAFE mobile 520.1 (B3pbiBo3awuuenHbie), PNC550, PNS380; DMR: PD985; DMR/LTE: NOABWXHON PafnocBs3n cTaHaapTa DMR co cnyx60oii rpynnoBoro MynbTUMe, vwmoro BelaHua (MC PTT). Ha nnowaakax opraHu3oBaHbl CEPBUCHI FONIOCOBOW CBA3W, BUACOHA6MIOAEHNS,
8 AHAO ¢ €/IMHbIM Y3710M CBA3M PDC760 Bupeoperucrparop LTE: YM380. TenemeTpuu (Nepesaua AaHHbIX C AATUNKOB HA MPOU3BOACTBEHHbIX 06bEKTAX), nony MHeop 0 MECTOHaXOKAeH!I A6OHEHTOB, BULEOKAMED U AATUNKOB)
B TexHonapke «fasnpom Hedtu» BuneOKamepu LTE: Hikvision, Dahua. 1 CUCTEMA ay/N0-BU3YaibHOr0 NOMOLHMKA C NOMOLbI0 AR-Wwnema Ans KOHTpOHﬂ BHINONHEHIA TEXHONOTMYECKNX pabor.
B CankT-MeTepbypre 3) Ouku AR RealWear ¢ npunoxeHnem «YpaneHHbli NOMOLLHUK.
4) aTumkn Tenemetpum: InterLabs.
000 «EBpaBXonAmlr» LlaxTa «llleperewckas» KemepoBckas o6nactb, XenesopyaHas MAO «MTC», Ericsson, Nokia CobCcTBeHHbIE CpeAcTBa 2021 rop, CTposiwascs Kommepyeckas Private LTE/5G-Ready 900 Mry CeTeBoe: BblJeNeHHas TeXHONOrnueckas ceTb 6yAeT NOCTpoeHa C UCMob30BaHNeM Hin Hin Hin BblaenexHas TexHonoruyeckas LTE/5G-Ready co3paetca ans LMdpoBN3aLMN NPOU3BOACTBEHHDIX MPOLLECCOB Ha WaxTe «lleperewckas». Ha nepsom 3Tane nNpeaycMOTPEHO CO3AaHNE CUCTEMb BugeoHabntogexue, cuctema
r. Weperew NPOMbILNEHHOCTb 3aKasumka ceTb pewenus Ericsson Dedicated Network - nakeTHOro siapa ceTin onepaTopckoro knacca ronocoBoi PafinoCBA3M, BUAEOTPAHCNALIMM, aBAPUIHOTO ONOBELLEHUS, nucnewepusaumu NO3ULMOHMPOBAHNA U ABTOHOMHOTO YNPaBNEHUA TOPHOPYAHOA TEXHUKOM — TOYHOTO NO3ULNOHNPOBAHMS,
Ericsson Enterprise Core u pagnonoacucteml Ericsson Radio System Micro. Ha nepsom NOTPY304HO-PA3rPy30UHbIMI MALIMHAMM W WIAXTHLIMU NOKOMOTUBAMK. CeTb C 060PyAC B PYA nenc GYyAeT MHTErpupoBaHa C CyWECTBYIOLMMI CUCTEMAMK CBA3M npodeccoHanbHas
3Tane ceTb 6yaeT pabotath B cTaHaapTe LTE 900 ¢ BO3MOXHOCTbIO 6eCLIOBHOr0 Nepexoaa 1 UT-MHPaCcTPyKTYpbl WaxTbl. paanoceaA3b
Ha CTaHAAPT 5G 6€3 CYLIeCTBEHHbIX U3MEHEHWU B APXUTEKTYPE PeleHus, YTo rapaHTupyeT
6bICTPYI0 MUTpaLMio 6e3 0CTaHOBKM PaboThl cepBuca.
MocTaBuyk nnathopMbl ANS rPyNNoBOW onepaTusHO cBsi3n MCPTT - komnanus Nokia.
AO «KAMA3» 3aBsog «KAMA3» Pecny6nuka TatapcTaH, ABTOMOGUNECTPOEHNE MAO «MTC», Ericsson NuBectuumn MTC flnBapb 2020 ropa Kommepueckas cetb Private LTE/5G 2100 Mry (LTE); 28 Iy (56) CeteBoe: 060pyfoBaHue Ericsson, Bkniouas uutpponow mogynb Ericsson Baseband 5216 Hin Hin MakcumanbHas CKopocTb Nepefayn AaHHbIX YacTHas 6ecnpoBofHas ceTb, NPefHa3HaueHHanA ANA PeleHns TEXHONOrNYEecKuX 3aay, 06beMHAET pa: 3N1EMEHTbI Np )ACTBEHHOW IKOCUCTEMbI MPEANPUATUS B 3aKPbITbINA BupeoHabniogenue, AR/VR
r. HabepexHble YenHbl 11 NaHeNbHyto aHTeHHy 2100 ML, a Takxe BbIHOCHOW paauomoaynb Ericsson Radio 2219 B CTaHgapre LTE: 46 M6ut/c, KOHTYP, uTO 06ecneunBaeT NoBbIWEHHYIO 6e30MacHOCTb M HAAEXHOCTb. YacTHad ceTb «KAMA3a» ) nof T TexHonorum 5G u LTE Ha nepBom 3Tane Ha ceT pa3BepHyTbI
2100 Mru, umdpoBoit mogynb Ericsson Baseband 6630 v npuemonepegatumk Ericsson B CTaHpapte 5G: 870 M6MT/C CUCTEMbI BUAEOHAGMIOZEHNA U TPYNNOBON CBA3M, 3aLUMLLEHHBIN AOCTYN K NOKaNbHbIM VIHd)OpMaU,VIOHHbIM pecypcam n VR/AR p ans nepcoHana. Arperauus
AIR 5121 28000 M. HeCcywwnx 4acToT No3BouNa AOCTUUb Tpe6yeMb|x XapaKTepuCTUK CeTU - BO BpemMa TecTup KCl CKOpOCTb nepeaaun faHHbIX B CTaHAapTe LTE focTurna 46 Méur/c,
AGOHeHTCKoe: 5G yCTPOACTBO OT Sony, Noj 4acToTh! TPOBOTrO B CTaHAapTe 5G - 870 M6uT/c. Ucnonb3osakve Auanasoxa LTE 2100 My ans nepegaun cwruanbuou dopmauum cetn 56 ) CYWeCTBEHHO YBENNUMTL NOKPbITUE 6a30BOM CTaHUMM 5G
AvnanasoHa. Ha yctpoicTso 6bino yCTaHOBﬂeHO KknuenTckoe MO Qualcomm, coBmecTUMOE B AuanasoHe 28 Iy,
C cepBepom.
0AO «Xonmmrosan KOMMAHUA VYAOKAHCKOE MECTOPOXAEH!E Meau: 3a6a|7|Kam3CKWZ| Kpai, TopHogo6bIBatOWan NMAO «Mera®oH» Hin 2022 ron CTposiwwascs Kommepyeckas Private LTE 1800 Mry, Hla Hin Hin Hin Pewenue Private LTE npeaHasHavaetcs Ana paboTbl aBTOMATU3MPOBAHHBIX CUCTEM YNIPABNEHUA TOPHOTPAHCMOPTHOTO KoMNneKca «YAOKaHCKOM Mefu», obecneyeHus cpedbl Ans nepeaaun loT
«MeTannonHsecT» Kapbep M TEXHONOTMYECKNi KOMNNeKe Kanapckui paitoH, noc. YA0KaH NpPOMbIWAEHHOCTb ceTb TenemeTpuy C kapbepHoi TeXHUKM ANA KOHTPONA NPOU3BOAUTENbHOCTI MaWMH M 060pyA0BaHKA. [0T faTunky byayT npeaxa ans onp B LWNHAX, KOTOPbIE 6bICTPO
GypylLero ropHO-MeTannypruyeckoro W3HAWWBAKOTCA NPU PaboTe B CKANUCTON MECTHOCTH, KONMYECTBA TOPIOYEro B Gakax, YPOBHS 3arpy3Kku, BpeMeH! NpoCTos; ANS aBTOMAaTU3aLMM COXKHBIX MPOLIECCOB, BKMOYasA GYPOB3pPbIBHbIE
KombuHaTa, 000 «YaoKaHCKan Mefb» pa6oTbl, C Lenblo 06ecneyeHns 6e30NacHOCTM TPyAa U COKPALLEHUA YMCNA NPOLIECCOB C HENOCPECTBEHHbIM YYacTHEM Noieil B CNOXKHbIX KNUMATUYECKUX YCNOBUSAX.
0AO «HVI)KHEKaMCI(Hed)TEXMM» 0AO «HwmkHeKkamckHedTexum» Pecne6nuka TatapcTaH, HedTexummuueckasn MAO «MTC», Ericsson WNuBecTuumn MTC OxkTA6pb 2019 ropa MunoTHas cetb Private LTE/5G-Ready 2600 My, CereBoe: 3 cexktopa bC BaseBand 5216 LTE-2600 (FDD, 5MHz) - o 0AHOW Hecyliei B KaXzioMm 1 Hla Hlp Ha 6a3e nunoTHOM CeTN 6bITN MCTIbITaHbI CUCTEMA ayuwo BM3Ya/IbHOr0 MNOMOLHNKA C MOMOLLbI0 AR-W/eMa Ansl KOHTPONA BbINONHEHMA TEXHONOTMYECKMX PaboT (Cuctema yaanenHbix 06xop08 AR
T. HmxHekamck NPOMbILWNEHHOCTD CeKTOpe; akTuBauus cetu Private LTE B pexxume MOCN. Realwear); cuctema MC-PTT (Mission Critical Push To Talk).
A6OHeHTCKoe: nopTaTuBHble paanocTaHum MC-PTT. Cuctema yaaneHHbix 06xoaos Realwear.
NMAO «Hopnm(em.» Py#HMK «CKanuCTbIR», 3anomlprm KpacHosipckuit kpail, TopHogo6bIBatOWAs MockoBckuit punuan «<HOPTEX», 000 «T2 Mo6aiin» Hin Nleka6pb 2020 roaa MunoTHas ceTb Private LTE/5G-Ready 1800 My (LTE); 28 [Ty (5G) CeteBoe: pelwenus Nokia NpoMbIlNEHHOTO Knacca, BKNtoYas 06op u nporp 2; 10 MuKoBas CKOPOCTb NPAMOro KaHana nepeaauun CucTeMbl MOHUTOPUHIA COCTOAHUA N MECTOHAXOKAEHWS COTPYAHUKOB, onepaTuBHOW rpynnosoii casu (Push-to-Talk), HTenneKTyanbHoOR BUALOAHANUTHKI AN rOpHbIX PaboT u TpaHcnopta, 0T, CBA3b, aHANUTUKA AaHHDIX,
cunuan NAO «TMK HOpVIHbCKVIVI HUKenb»  T. Hopunbck NPOMbILINEHHOCTD (Tele2, MAO «Poctenekomy), Nok|a Qualcomm obecneyetne ana sapa cetn LTE/5G-Ready v 56 Nokla 060pyfioBaHue 6a3oBbix CTaHUMIl McnbiTaHus npoBoAMNMCH ZAaHHbIX 56G: 516 M6uT/C. CepBuCbI FONI0COBOI CBA3M, BUAEOHAGNIOAEHNS, TenemeTpuy (nepefaua AaHHbIX C AATYMKOB HA MPOU3BOACTBEHHDIX 06bEKTaX). reono3nLOHNPOBaHHe,
Flexi Zone Micro LTE u Nokia AirScale, a Take peleHue gns rpynnoBoil onepaTuBHOM B OZHOW U3 WWAXT pyAHUKa CpepHAs CKOpOCTb NPAMOrO KaHana nepefaun BUAEOHabNofeHNe
c8a3m (MCPTT), 5G-TepMuHansl u Hoyrﬁ «CKanuCTbIA» Ha rny6uHe DaHHbIX 5G: 490 M6uT/c.
A6OHETCKOE: HOCUMblE TePMUHANbI PTT}I TV BMAeOKamepbl, HOyTOYk Compal ¢ nopAepxkoi 875 m Jitter: 0,0058 mc.
TEXHONOTMN 5G Ha 6ase BbIUMCIUTENbHON nnaTdJoprl Qualcomm Snapdragon 8cx 5G Llinpuna kaHana: 100 Mru.
n Qualcomm Snapdragon X55 56 Modem-RF System, a Takxe cmapToH Motorola edge+ MnKoBasi CKOPOCTb NPAMOrO KaHana nepepauun
Ha 6a3e Qualcomm Snapdragon 865 5G Mobile Platform. naHHbIX LTE: 186 M6uT/C.
CpefiHAs CKOPOCTb NPAMOr0 KaHana nepejauun
naHHbIX LTE: 181 MéuT/c.
C ncnonb3oBaHnem arperauun Hecywux 20+20Mru,
0Ha KOHTPO/bHAA TOUKA U3 6 (NPU TeCTUPOBaHMM)
RTT: 28 mc.
MAO «HopHuKenb» PygHMK «CKanuCTbii», 3anonapHblit KpacHosipckuit Kpail, fopHoA06bIBalOWAsA MockoBckuit punuan «<HOPTEX», MAQ «MTC», WNHBecTMLun MTC 2020 rop NunoTtHas cetb Private LTE/5G-Ready 1800 My (LTE) CeteBoe: pewenue Ericsson Dedicated Networks, Baseband 6630, Baseband 5216, Radio 2, 10 MNukosas nonoca nponyckaxus LTE B npamom LUinpokononocHas nepeaaya AaHHbIX, BKAIoYas nepeaavy BUAEONOTOKOB M KOPNOPATUBHbBIX NPUNOKEHWIA ANS AUCNETYEPU3ALNA NOA3EMHBIX FTOPHBIX PabOT, aBBTHOMHOMO UK lloT, BuaeoHabnioaexne,
cunuan NAO «TMK Hopunbckuit HUKenb»  T. Hopunbck NPOMbILWEHHOCTb Ericsson 2203 Core B3, Antenna Integrated Radio Unit AIR 5121, onTuueckas c6opka Huber+Suhner, Topn30HT-875 KaHane 6e3 arperauuu: 76 Méut/c. POOOTU3MPOBAHHOIO YNIpaBNeHNsi FOPHON TeXHUKOI. O6ecneuerne NpotheccoHanbHON MOBUNLHON PaaMoCcBA3M. MPoMbILINEHHAs 6E30MACHOCTb. INCKPETHDIA C60p AAHHDIX TENEMeTpum u AncneTyepusalua, aBTOHOMHoe
rpynnosas paanoceasb MC-PTT Hytera. CpefiHAs CKOPOCTb 06PATHOTO KaHana nepejaun  TenemexaHuku. 1 po60TU3MPOBaHHOE
A6oHeHTCKoe: Sony J8010 (2 wt.); Sony Xperia X Performance (F8131) ¢ npunoxexuem ZJaHHbIX: 30 M6uT/c. ynpasnehue,
Qualipoc (1 wr.); Samsung Galaxy 56 (2 w). MNukosas nonoca nponyckaxus LTE B npamom npodeccuHanbHan paguocsaAsb
KaHane c arperauueii: 200 M6ut/c.
AO «Oﬁbep.unennau AO «OK-Mepmckue moTopbi», LI3X 33 I. Mepmb MawuHocTponTenbHas MAQO «MTC», Nokia WnBecTnumnn MTC CeHTA6pb 2020 roga MunoTHas ceTb Private LTE/5G-Ready 1800 Mry CeteBoe: Nokla npo 0 Knacca Ana BblenenHbix (private) 1 8 TuKoBas ckopocTb: 60 M6uT/C. ABTOMaTM3aLMA U po60TU3aLMA NPON3BOACTBEHHDIX NPOLIECCOB ABTOMaTM3auMs, Po6oTU3aLnA
JiBUraTenecTpouTenbHas NPOMbILINEHHOCTD 6ecnpoao,quh|x ceTei, BKAI0Yas o6op F o06ec AnA Appa NOKpbITUE 6bIN0 OpraHM30BaHO LlnpuHa kanana: 10 Mru,.
ceTn NDAC Explorer, 6a3osble CTaHLlMVI 1 LTE Nokla Flexi Zone cepsep rpynnosoi css3n PTT/ B Liexe NPOM3BOACTBA bbina NpoAeMoHCTPUPOBaHA KHape3ka CeTM» -
Koprnopauus» PTV Group Communications, MapuipyTU3aTopbl Co BCTPOEHHbIM LTE-MofieMom 1 Hocumble C MHOXECTBOM Networﬁ slicing Ha Heckonbko npocuneit
TepMUHanbl. TEXHONOTUA BKAKOYAET B cebs VHKUIN onepaTuBHOW FPynnoBow CBA3N MeTannoKOHCTPYKLMiA a60oHEeHTCKOro Tpadhuka B 3aBUCMMOCTH OT TUNA
(Push-to-Talk, Push-to-Video), nepesauu gaHHbIx o gy pa 1 060pypoBaHus. fnowass yenyru.
3MEMEHTOB NPOM3BOACTBA, TOUYHO ONIPELENeHie HaXOXEHIA OBEKTOB Ha TEPPUTOPUN 0K0no 70 ThiC. M.
npeanpuaTUs u Ap.
AGOHEHTCKoe: HoCUMble TepMuHanbl PTT/PTV, KOHTPONNepbl TOKapHbIX CTaHKOB, pabouas
CTaHunA paboTHuKa Lexa, VolP-TenedoH.
Tpynna «Monumetann» 3010TOPYAHOE MECTOPOXAEHNEe Pecny6nuka Caxa (kyTtus), 3010T0A06bIBAIOWASA NAO «MTC», Ericsson Co6CTBEHHbIE CPeACTBA 2020-2021 rog Crposwasnca Kommepyeckas Private LTE/5G-Ready 900/1800/2100 My, Cetesoe: pewenue Ericsson Dedicated Networks, cooTBeTcTBylowee cTaHaapTam 3GPP Hlp HiA Hin MpoeKT npeaycMaTpuBaeT pa3sepTbiBaHie 6eCNPOBOAHON CeTU Nepeaun u 06paboTKM AaHHbIX, B KOTOPYIO 6ynyT WHTErpUpOBaHbl BHYTPEHHSASA CeTb IP-TenedoHnm, MO6UNbHbIE YCTPOWCTBA  [€0N03NLMOHMPOBaHHE,
HexpaHuHckoe, AO «l0xHO-BepxosiHckas  TOMMOHCKWIA My A npo CTh 3aKasumka ceTb 1 NpeacT €060ii MONHOLEHHO AAPO CeTU onepatopckoro knacca (Ericsson COTPYAHWKOB, CUCTEMbI FOPHOPYAHOW ANCMETUEPU3ALMM, NO3NLNOHMPOBAHNS, YAANEHHOTO 1 ABTOMATU3MP pa 06beKTaMy: IKCKaBaToOpamu, GypoBbIMM aBTOMaTU3aLus,
TopHopo6biBatowas Komnaxuay» paitoH, ypounie Enterprise Core) ¢ noaAepxKoi TexHonorui 4G u 5G NSA (HeaBTOHOMHasi apxuTekTypa) CTaHKaMK, U3MepPUTENbHbLIMU YCTPONCTBAMM, QBTOMATU3MPOBAHHBIMI CUCTEMAMMU NOXAPOTYWEHNS 1 snneomoumopuura OfiHMMU M3 NepBbIX NPOEKTOB Ha 6a3e CeTU CTaHYT BHeApeHue AucneTyepusaLmsa
HexpaHuHckoe 11 BO3MOXHOCTbIO NEPeX0Aa Ha TexHonoruio 5G SA (aBToHOMHas apxutekTtypa 56). YAANEHHOT0 YnpaBneHns GypoBbIMU CTaHKaMKU U AucneTyepusauys. MIOMAMO ONTUMU3ALUM NPOU3BOACTBEHHbIX NPOLLECCOB, 3anycK p NOBLICUT YP npo i1 6€30MacHoCTH.
Pocatom Kouy6eeBcKkas BETPO3NEKTPOCTAHLMS, CTaBpononbckuii Kpa, BeTpo3HepreTuka AO «Tpunatom» (Pocatom), MAO «MTC», Ericsson NuBectuyum MTC 2020 rog MunotHas cetb Private LTE/5G-Ready 1800 Mry CeTeBoe CeTb pa3BepHyTa Ha 060pyA0BaHMM EriCSSON NPOMbIWAEHHOTO Knacca Ana Hip H/p Hip B 6Gecnp ceTb 06 PAZ TEXHONOTMYECKIX CePBUCOB: rpynnoBoit cea3m Push-to-Talk u Push-to-Video; reonokauun coTpyaHuKos; TenemeTpun ANA yAaneHHoro céopa Teono3uunonnposanue, AR,
AO «HoBaBuHg» T. HeBUHHOMbICK X (prlvateg ceTeld, BKNKoYas 060pyA0BaHye U NPOrpammHoe /aHHbIX 0 PaboTe 3N1eMEHTOB NPOU3BOACTBA 1 INEKTPOCUETUMKOB; UHTENNEKTYaNbHOM BULEOAHANMTUKI ANA KOHTPOAA 3 UCMONb CpeacTs 0/ 3aWWTbI 1 C BUJeC aHanuTuka
oﬁecneueuue Ans aapa ceTu Ericsson Enterpnse Core (4G-5G NSA) 1 papvonoficucTemb pernameHToB 6e30macHoCTM Tpyaa. Kpome Toro, Ha ceTy 6bina 3aeCTBOBaHA CUCTeMa «YAANEHHbIA MOMOLHIKY, MO3BONAIOLIAA C MOMOLbIO AR-04KOB KOHTPONMPOBATL pabouve mpouecce, AaHHbIX, loT
Ericsson Radio System Macro, 6a3oBble cTaHumm LTE, cepsep rpynnosoi csssu PTT/PTV, a TaKKe OCYWECTBAATb YAANEHHYI0 AEMOHCTPALMIO BETPOIHEPreTUUeCKix 06beKToB, BIAeO- 1 (HOTODMKCALMIO B BLICOKOM KauecTse B Xofe npmemo CAATOYHbIX UCTIbITaHMIA. B Aekabpe 2020 roga
MapLupyTM3aTopbl CO BCTPOEHHbIM LTE-MOZIEMOM 11 HOCUMblE TepMUHanbI. B Gyayuiem ceTb NPy NOMOLLK 3TOA CUCTEMbI TOCYAAPCTBEHHAA KOMUCCUA NPUHANA B IKCMYaTaLMI0 BETPOIHEPTETUUECKYIO YCTAHOBKY B AUCTaHLY 6ecnpoBojHas ceTb No3BonseT
MOXeT 6bITb ONepaTUBHO MaclTabuposaHa Ao cTaHaapTa 56G. rapaHTMpoBaTb KOMNaHNK LENOCTHOCTb, NOMEX03aLiILEHHOCT 1 6e30MacHOCTb Nepeaum AaHHbIX oT loT-aatunkos, M2M-npunoxenmin wnu npyrux 3N1EMEHTOB MH(PACTPYKTYPbI NPEANPUATUS.
Bce anemeHTbl 3KOCUCTEMbI oﬁbenuueum B €/VIHbIA 3aKPbITbIA KOHTYP KOMnaHuu. Mpyu 3ToM Tpaduk B KOPNOPATUBHOM CETH MOMHOCTHIO KOMMEePUEeCKUX CeTell 1 yTeukn
JaHHbIX. Pa3BepHyTas Ha o6bekTe Private LTE pa6oTana B KOMGMHUPOBAHHOM PEXUME U UMeNa NOAKNIoUEH!e K ny6nuuHoi LTE-ceT MTC.
PocaTtom MAO «MawWMHOCTPOUTENbHbIN 33BOAY MockoBckas 06macTb, ATOMHas NPOMbILNIEHHOCTb AO «TpuHatom» (Pocatom), MAO «BbimnenKomy, Hin Hos6pb 2020 roaa MunoTHas ceTb Private LTE 1800 Mry, AO «lWckpaYpanTE/N» Hin Hin Hin TecTupoBsaHue NpoOBOANNOCDH C LieNbio nomaepnmb BO3M0)KHOCTVI CO3/aHNs NPV NOMOLLYM TEXHONOTUN 6ecnpoBoaHoi nepefaum AanHbix craHpapra LTE eAnHol cpeabl ANA paboTbl paanMqulx IloT, BugeoHabniogeHue,
(Kopnopavus TB3/ r. AneKTpocTanb AO «lckpaYpanTE/N» LMPOBbIX CEPBUCOB, UCMONb3Y py B aTOMHOV OTPACc/y: MHAYCTPUANBHOTO MHTEPHETa Bellein (IIoT) aBTOMATU3MP cucTem ynp oro  po6oTusauus
TeXHUYECKOTo 06CNYKMBAHNA 1 peMOHTa aﬁoueurcxwx TepMiHanos PTT (CTaHHapT rofiocoBOW CBA3M C ABYCTOPOHHMM P pdeiicom n Tbio nepe,qauu curHana
O/IHOBPEMEHHO TOMbKO B OAHOM Hanpasneuuu) a TaKKe BbICOKOHArPYXeHHbIX UT-nnaTdopm: MHTENNEKTYaNbHOTO BUAEC cuctem 0 MUNOTUP po6oTu3auun
1 Apyrux. Pa3BuTne NpoekTa No3BOANUT 06bEANHUTL TEKYLME CUCTEMbI 1 CO3AaBaeMble IneMeHTbl 10T B pamkax 3aKprT0r0 KOHTYpa 0TpacneBol 3KocucTeMbl. CeTb CTaHET (hyHAAMEHTOM AN
nocTpoenus «MHAYCTPUM 4.0, BHeApeHus Nnathopm NPeANKTUBHON aHANUTUKM U UCKYCCTBEHHOTO MHTENNEKTA.
PocaTtom AO «Yenewukuit MeXaHNYECKMIl 3aBOAY YnmypTckas pecnyonuka, LiseTHas meTannyprus AO «TpuHatom» (Pocatom), 000 «T2 Mobaiin» (Tele2, Hla Mapt 2021 ropa MunoTHas ceTb Private LTE/5G Ready 1800 Mru; 2600 Mry C p Nokia npo 0 Knacca, Bkniouas o06op orp 2; 10 IukoBas CKOPOCTb nepeaaun AauHbix DL: CncTema MOHUTOPUHTA COCTOSHUA U MECTOHAXOXAEHUA COTPYAHUKOB. OnepaTuBHas rpynnosas cBA3b (Push-to-Talk). WHTennekTyanbHas BUA€0AHANNUTMKA, a TaKXe CUCTeMbl Ha 6a3e Narrow 0T, reono3uLnoHNpOBaHNe,
(Kopnopauus TB3N) r. [nasos MAO «Poctenekom»), Nokia obecnevere ans sppa cett LTE/5G-Ready u 5G Nokia Digital Automation Clou (NDAC), NOKpbITUE 6bIN0 OpraHM30BaHO 71.2 M6uT/c. Band IoT. Mepefaya AaHHbIX co cTaHkoB UMY 1 Tepmunanos MES no 6ecnpoBoaHoi ceTw LTE. WHTeNNeKTyanbHas
o6opynoBaHue 6asosbix ctaHuuit Nokia Flexi Zone Micro LTE u Nokia Flexi Zone Mini-Macro, B Liexe NPOM3BOACTBA CpepaHas cKopocTb nepeaaun AauHbix DL: BUAEO0AHANNTUKA
a TaK)Ke peweHns ANs BbICOKOTOUHOTO MO3MUNOHUPOBAHNS NEPCOHANA U OCHOBHbIX CPEACTB C MHOXECTBOM 66,9 M6uT/C; RTT: 21 mMc.
Nokia HAIP, peweHue ans rpynnosoi onepatusHon cassu (MCPTT) u nnatthopma MeTannoKOHCTPYKLMIA LlJMpvma KaHana: 10 Mru.
aneoua6moqeuuu n 06opynosanus. lnowasb
0KO0/0 70 TbIC. M.
0AO «P)Kn» X/a cTaHuus Yenabunck I. YensbuHck TpaHcnopt MynbTuBeHpopHasn cetb. Nokia - noctasumk agpa /g Nleka6pb 2020 roaa Kommepueckas cetb Private LTE 1785-1805 My TDD CeteBoe: pelwenus Nokia MpOMbILNEHHOMO Knacca, BKNKYas naketHoe sapo CMU, cuctema 5+ 200+ Hlp TexHonornyeckas cBA3b, OnepaTuBHaA ronocoBas i BUAEOCBA3b, TenemaTuka OnepaTtnBHas ronocosas
ceTu LTE, IP-MapwpyTu3atopos u nnatcopmbl MCPTT. TpynnoBbIX KOMMYHUKaLuiA GC, cuctema ynpasneHus, MaplpyTusatopsl 7250 IXR, cuctema 1 BUJEOCBA3b, TENEMaTUKa
ba3oBble CTaHLMN ¥ TepMUHAMDbI NOCTABAAKTCA ynpasnexua NSP.
Hytera. Cuctema nepeaauyn AaHHbIX NOCTaBNAETCA ba3oBble CTaHLMM 1 aBOHEHTCKUE TePMUHANbI NOCTABNAKTCA KoMnaHued Hytera.
Cisco. MocTaBlWyK cMCTeMbl Nepefaun AaHHbIX - Cisco.
0AO «P)Kn» X/a cTaHuus HoBocubupck I. HoBocubupck TpaHcnopt MynbTuseHpopHan cetb. Nokia - noctasuwmk agpa /g Nlekabpb 2020 ropa Kommepueckas cetb Private LTE 1785-1805 My, TDD CeteBoe: pewenus Nokia MpOMbIWNEHHOMO Knacca, BKNOUas naketHoe aapo CMU, cuctema 4 100+ Hlp TexHonornyeckan cBA3b, OnepaTuBHaA ronocoBas i BUAEOCBA3b, TenemaTuka OnepaTtuBHas ronocosas
ceTu LTE, IP-MapwpyTu3atopos v nnatgopmbi MCPTT. TPynnoBbIX KOMMYHUKaLuiA GC, cuctema ynpasnexus, MaplpyTusatopsl 7250 IXR, cuctema ¥ BUAEOCBA3b, TENEMaTUKa
ba3oBble CTaHLMN 1 TEPMUHAMDbI NOCTABAAKTCA ynpasnexus NSP.
Hytera. Cuctema nepeauy AaHHbIX NOCTaBnAeTCA ba3oBble CTaHUMK M aBOHEHTCKNE TePMUHANbI NOCTABAAKTCA KoMnaHuen Hytera.
Cisco. MocTaBlWyK cMCTeMbI Nepefaun AaHHbIX - Cisco.
0AO «PXAA» CopTupoBOUHas X/A CTaHUMA Nlyckas,  JIeHUHrpapckas obnacb, Tpaucnopt MynbTuBeHaopHas cetb. Nokia - noctasuyk agpa Hlg Npet moHTax CrpoAuanca KoMmepyeckas Private LTE 1785-1805 Mry, TDD CeteBoe: peweHns Nokia npoMbIWNEHHOro Knacca, BKMoyas naketHoe sapo CMU, cuctema 10 100+ Hla TexHonornyeckas cBA3b, ONepaTMBHaA ronocoBas n BUAEOCBA3b, TenemaTuka OnepaTtuBHas ronocosas
rpy30BOiA TepMUHAN CT. Jlyxckas ceTu LTE, IP-MapwpyTu3atopos v nnatgopmbi MCPTT. ceTb TpynnoBbIX KOMMYHUKaLWiA GC, cucTema ynpasnexus, MaplpyTusatopsl 7250 IXR, cuctema 1 BUAEOCBA3b, TENEMaTuka
ba3oBble CTaHLUN ¥ TEpMUHANDbI NOCTABAAKTCA ynpasnexus NSP.
Hytera. Cuctema nepefiaun JaHHbIX NOCTaBnAeTCA ba3oBble CTaHUMK M aBOHEHTCKNE TePMUHANbI NOCTABAAKTCA KoMnaHuel Hytera.
Cisco. MocTaBuWyK cucTembl nepeaun AaHHbIX — Cisco.
0AO «P)KA» CopTMPOBOYHAS X /A CTaHUUA Bonrorpaackas 06nactb, Tpaucnopt MynbTuBeHgopHan cetb. Nokia - noctaswmk agpa Hla Npet MmoHTax Crposiascs Kommepyeckas Private LTE 1785-1805 Mry TDD CeteBoe: pewenus Nokia NpOMbIWAEHHOMO Knacca, BKNUas naketHoe aapo CMU, cuctema 6 100+ Hla TexHonoruyeckas csf3b OnepaTtuBHas ronocoas
um. Makcuma fopbkoro CT. uM. Makcuma lopbkoro ceTu LTE, IP-mapwpyTusatopos 1 nnatgopmbi MCPTT. cetb rpynnoBbiX KOMMYHUKaLuit GC, cucTema ynpasnenus, mapupyTusatopbl 7250 IXR, cuctema 1 BMAEOCBA3D, TENEMATUKA
ba3oBble CTaHLMN 1 TEPMUHANDbI NOCTABAAKTCA ynpasnexus NSP.
Hytera. Cuctema nepefiaun JaHHbIX NOCTaBnAeTCA ba3oBble CTaHLMK M aBOHEHTCKNE TePMUHANbI NOCTABNAKTCA KoMNaHuel Hytera.
Cisco. MocTaBwyk cucTembl nepefaun faxubix - Cisco.
0AO «P)KA)) CopTMPOBOUHAR X/A CTaHLuA Nlyxckas NleHuHrpagackas 06nactb, Tpaucnopt 000 «T2 Mo6ain» (Tele2), Nokia Hin Maii 2018 roga MunoTHas cetb Private LTE 450 MMy FDD, B31 CeteBoe: peweHus Nokia npombineHHoro knacca, Bknouas naketHoe sapo MCN, GC, 2 5 B pamkax TeCcTUpOBaHWs Npu NpoBeeHun B pamkax MMNOTHOrO NPOEKTa GbiNM UCMbITaHbl TEXHONOrMYECKas CBA3b, aBTOBEEHUE, BUAEOMOHUTOPUHT OnepaTuBHas ronocosas
1. NlyKckas 450MHz BTS radio, FSMF, MEC. NUNOTHOTO NPOEKTA AOCTUTHYTbI NpUemnemble 1 BMAEOCBA3D, TENEMATUKA
A6oHenTcKoe: Ruggear, TD Tech. YPOBHY 3a/lepXeK ANA YAaNeHHOro ynpasneHus
1 BUJIEOMOHUTOPMHTA B peasbHOM BPeMeHHU.
0AO «P)KA» X/a cTanums Capatos I. Capatos Tpaucnopt 000 «T2 Mo6aiin» (Tele2, MAO «Poctenekomy), Nokia Hla CeHTA6pb 2018 - Mait 2020 roga MunoTHas ceTb Private LTE 450 Mry FDD, B31 CeteBoe: peweHuns Nokia NpoMbIWAEHHOMO Knacca, BKAoUas naketHoe aapo MCN, GC, 1 5 B pamkax TecTUpoBaHWsA Npu NpoBeaeHun B pamkax nunoTHOro npoekTa 6binv NCbITaHbl FPYNNOBble KOMMYHUKALWK, BUAEOMOHUTOPUHT OnepaTtnBHas ronocosas
450MHz BTS radio, FSMF, MEC. MUNOTHOTO NPOEKTa AOCTUrHYTbl NpUemnemble 1 BUAEOCBA3b, TENEMATUKA
A6oHenTCcKoe: Ruggear, TD Tech YPOBHY 33[iePXeK ANs YAANEHHOro ynpasnenns
W BUACOMOHUTOPVHIA B PeanbHOM BPEMeHM
AO XK «CAC-Yronb» 000 «llaxTa /lncTesxHan» KemepoBckas 06nactb, YronbHas npomblwaenHocTs  MAO «Mera®oH», Huawei Hln [Nlekabpb 2019 ropa MunoTHas 30Ha 5G n257; TeB onopHoit ceTi, 6a3oBas CTaHums 5G. 1 Hlp Hlp becnunoTHoe ynpasnexue rpy308ukom «<KAMA3» Ha NpOMbILINEHHOW TPACCe NPOTAXEHHOCTbIO 1 KM U3 TOUKM MOrPY3KM B TOUKY PasrpysKu; ycnyra BUAEOBbI30BA. Po6oTu3auus, BuaeocsA3b
r. benoso WwupnHa Kavana: 200 My, Aﬁoneurcnoe Moﬁvmbubm TepmMuHan Huawe| Mate X (ans Buae03BoHKa).
I'pynna CnpvyP leopacnpegeneHHas cetb Private LTE, TiomeHckas 06nacTb, HedTexummuueckas NMAO «Mera®oH» Hin Anpenb 2020 roga MunoTHas 30Ha Private LTE 1800 Mry, Hin Hin Hin Hin B pamkax nunoTHoro npoekTa 6bina OpraHW3oBaHa pacnpefeneHHas 30Ha ONbITHO-NPOMBILINEHHON 3KCTTyaTaLMK YacTHON ceTu LTE Ha o6bekTax B To6onbeke U MbiTb-fxe ¢ LeHTpOM la
pasBepHyTas Ha KoM6uHaTe r. To6onbek; XMAO, T. MbiTb-fIX  NPOMbILINEHHOCTb B To6onbcke. CUBYP npotecTupoBan psa LMQPOBbIX CEPBUCOB: «yAaNeHHbIA IKCNEPT, KLMDPOBOA 06XOAUNKY, TPAHKUHIOBYIO PAAUOCBA3D.
000 «3anCu6Hedrexum» B TobonbCcke
u l0xHo-banbikckom M3 8 XMAO
Tpynna CUBYP AO «Cnbyp-Xumnpom» I. Nepmb Hedrexumuyeckas NAO «MTC», Ericsson WHBecTuyun MTC 2020-2021 rog NunotHas cetb Private LTE/5G-Ready 1800 Mry Hlp Hip Hip Hip B pamKax 30Hbl 5G NpeAnpusTMAe NONPOGYeT NPUMEHNTb HOBBI CTAHAAPT B Ka4yecTBe OMOPHOI TEXHONOTUN ANS LM(POBbIX NPOAYKTOB (MPOMBILINEHHDI MHTEPHET Beliel, AONONHEHHas lloT, AR, aHanuTMKa AaHHbIX
NPOMBILINEHHOCTb peanbHoCTb, IPOABUHYTAA aHANUTUKA M Ap.) U UC-CePBNCOB, a TaKKe ANA TEXHONOTUUECKMX HanpaBneHuit - KIM szomponbuo u3mepuTenbHble npubopst), ACYTN (aBTOMaTMBMpOBaHHaﬂ
CUCTEMA YNPABEHNS TEXHONOTMYECKUM MPOLECCOM).
I'pynna CubvyP leopacnpefenenHas cetb, pasgephytaa  [. Tomck; XMAQO, r. MbiTb-AX a3onepepabatbiBatowas, AO «3HBWXKH pyn», MAO «MTC», Ericsson NuBecTuumn MTC WioHb 2019 roga MunoTHas cetb Private LTE/5G-Ready 1800 Mry, Hin Hin Hin Hin B pamkax npoekta CUBYP u «3uBuKH [pyn» pa3sepHynu Ha 6ase TexHonoruii Ericsson cuctemy MC-PTT (Mission Critical Push To Talk) Ans MrHOBEHHOW KOMMYHUKALMM B SKCTPEHHbIX ABTOMaTu3aums, loT
Ha 000 «TomckHedTexum» B Tomcke HedTexumuueckan cnyyasx, aBTOMATM3aLmMN 6M3Hec-3aauy, ynpasneHus BHEWHUMY YCTPOCTBAMU U NONUTUKOW NPeAoCTaBNeHNA AOCTYNA K pa pecypcam puATMA. BnocneAcTeumM KopnopatusHas
 l0xHo-banbikckom M3 B XMAO NPOMbIWNEHHOCTD LTE-ceTb MOXeT 6biTb 06HOBNEHA A0 CTaHAapTa 5G.
CVIK YronbHblit paspes «YepHoropckuity, 000  Pecny6nuka Xakacus, YronbHas npo T K BUCT (TK «Lndppa»), MAO «BbimnenKomy, Hla Mait 2020 ropa MunotHas cetb 5G 4900 M (56) - ans nepenaun  A6oHeHTckoe: TepMuran 56 CPE (Customer Premises Equipment) ot TD Tech 6bin MoKpbITMe 06ecneyeHo AByMSA i Hlp CeTb 5G AnA po6OTU3MPOBAHHOTO KOMNNEKC rpy30nepeBo3ok. Pa3BepHyT (parMeHT ceTM 6ecnpoBOAHOI CBA3WM CTaHAapTa 5G npot Tbi0 1,5 KM, No| T cneposanna  PoboTusauus, IloT
«CY3K-Xakacua» r. YepHoropck Huawei, TD Tech NaHHbIX MeXAY TEXHUKON paspaboTaH Ha ocHoBe uunceta Huawei Balong 5000. pacnpefeneHHbIMK CamMoCBanoB-po60TOB. MOKPbITUE 06ECNeyeHO ABYMS PACpeseneHHbIMA ABYXCEKTOPHbIMU 6330BbIMU CTAHUMAMU CTaHAapTa 5G (gNodeB), pa601ammwmu B pe»(ume non-: stancf lone.
BEPOM; [IBYXCEKTOPHbIMI 6230BbIMM Wicnonb3yemas wnpuHa kaxana 100 Mru. NMunot peanusyetca Ha 6a3e 130-TOHHbIX KapbepHbix CamocBanos BEA3-7513R, paboTtakowux nog ynp YHHOI CUCTEMbI
1800 My (LTE) - onopHas ceTb CTaHuMAMK cTaHpapTa 56 pa3paboTku komnauuu BUCT (rpynna «Ludpa»). OCHOBHOW 3aaueit IKCMEPUMEHTANbHON 30HbI ABASETCA TECTUPOBaHME CeTH 5G Ans 6eCIUN0THOrO 1 AVICTaHLlVIOHHO-praBImEMOI’O
(gNodeB), pa6oTaiowumu TPAHCNOPTa, a TaKKe BbIABNEHME U (hMKCALVMA TEXHONOTMYECKUX NPEUMYLLECTB CETM NOCNEAHETO NOKONEHMUS Haj CeTbio npoMbiwneHHoro WiFi/MESH.MoMUMO nCNoNb30BaHuA ANA HYXA
B pexume non-standalone. PO60TM3aLMK OTKPLITbIX FOPHbIX PaboT, npeanpuaTHe TP npo 0 MHTEPHeTa W paccMaTpuBaeT 5G, Kak BapuaHT AnA AUCNETYEPCKOr0 KOHTPONA TeXHUKN W AN
cnonb3yemasn WwupuHa MOHVTOPUHIA TEXHUYECKOTO COCTOHMS KAPbePHOM TEXHWKH, @ TAKKE [Nsi MOHATODUHIA MECTOHAXOXIEHUSA M COCTOSHIA 340POBbS NIEPCOHaNa OTKPBITBIX FOPHbIX PAGOT.
KaHana: 100 Mru.
AO «OXK «Vpanxum» LWaxTa BKMPY-2, MAO «Ypankanui» Nepmckuii kpail, r. bepesnnku  [lo6biBaiowas NAO «MTC», Ericsson WHBecTuyun MTC ®espanb 2021 roaa MunotHaa ceTb Private LTE 800 Mry Cetesoe: Ericsson LTE 800. 1 Hlp Hip TecToBble MCMbITAHNA PacnpoCTpaHeHus curHana or eNodeB B yCIOBUAX WAXTbl HA PACCTOAHMM 40 400 M OT Nepepatoleil aHTeHHbI. Monoca nponyckanus 40 Méut/c LTE-800 npu wupuHe Hip
NPOMbILINEHHOCTD Hecyweil 5 M.
MAO «ﬂl(yTCKan CpeAHeBUMIONCKOE Fa30KOHAEHCATHOE Pecny6nuka Caxa (AkyTus), a3ogo6biBatowas NMAO «PocTenekom» Hla 2021 rop Crposwiasnca Kommepyueckas Private LTE 800/1800/2600 Mriy Hla 5 Hla la B BblAeneHHoN 6ecnpoBoAHOi ceTh PLTE ByayT peanu3oBaHbl TEXHONOMMM: AynnekcHas Teneonus ¢ aboHeHTamu ATC, npefiHa3HaueHHOIN AN UCNONb30BAHMA BHYTPU KOMNAHUM; KYMHAs loT, cBepxTOUHOE
TONNUBHO-3HEepreTHYECKasn mectopoxpaenue, MAO «ATIK» T. fIKyTCK NPOMbILWNEHHOCTb ceTb CKBaXMHa» Ha 6a3e NB-loT (TenemeTpus AAHHBIX O AABNEHUM M TEMMEPATYPe Ha CKBAKMHAX C ecTecT! , He o6op! 3M1eKTPOC ); CBEPXTOUHOE No3NLMOHNPOBaHKe,
JHUPOBaHUE COTP CeTb BYAET UHTErPUPOBaHA C Nporp annapaTHbIM 0M «YMHas Kacka, 4To N03BOMUT AUCNETYEpY ONpPeAentTb MecTon paboTHUKa, BUAEOHABNIOAEHNE
KOMMaHUA» Komponwposarb ero NoNoxeHme B npOCTPaHCTBe, MH(OPMALUNIO O CePbe3HbIX yAapax No Kacke W Co3AaBaTh ONTUMANbHble TPeKM AnA 06xoAunKoB. Ha Tepputopun npeanpusTus byaet C MHTENNeKTyanbHoi
peanu3oBaHo BUAEOHAONIOAEHNE C MHTENNEKTYanbHOM BYHKLMEN BUAEOHANNTUKM. yHKLVENR BUREOAHANNTUKM
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