cTaHAaap

CkonTtex

CeTeBoe pelleHne CMCTeMbl PaANoAOCTYNA 5G C OTKPbLITON apXUTEKTYPON

Mpoussoautenn/paspaborumnk
Ha3ssaHue peweHus

Ha3HaueHue peweHns

KoHcopuuym /lugnpytowero nccneaoBaTenbckoro LeHTpa
«CeTb pagnopocTyna 5G ¢ OTKPbITOW apXnUTEKTYpoit»

CeTeBoe pelleHne CUCTeMbl PaAMoA0CTyNa 5G ¢ OTKPbITOI
apXMTeKTypoii

/IHTErpupoBaHHoe peleHne Ans OTKPbITbIX CeTel
paanogoctyna OpenRAN 5G

OCHOBHbIE XapaKTepucTuKn

Bxoaswme B coCTaB peleHns
KOMMOHEHTbI

UacToTHbIe AUANA30HbI
Pexxumbl paboTbl cetn

Moanepxka nHtepdeiicos

lMpuemonepegatownin pagnomoayns 56 RU
PacnpeaenenHbii Mogynb 5G DU
LleHTpanu3oBaHHbIn Moaynb 5G CU

MporpammHoe o6ecneyenne Ans Modynen cetu:
L1-LowPHY; L1-HighPHY; L2; L3, ¢ noaaepxkoit nHTeptencos
ORAN

3GPP 5G Frequency bands n78, n79
NSA (3/3a/3x), SA (2)
ORAN 7-2x, F1, E1, X2, Xn, NG, Netconf

|| pa3BuTNA MOBUbHLIX CETeN CBA3MU NATOrO

it 0 cTatyce p
JlaHHble 06 NCTbITAHUAX
Wndopmauyus o nnaHupyembix

CpoKax 3anycKa
B NPON3BOACTBO

MpoTotun

MpoBOASATCA MCMbITaHNsA Ha 6a3e OTKPbITON OMbITHOM 30HbI 5G
CkonTex-MTC Ha Tepputopun UL Ckonkoso

4-i kBapTan 2022 roga

Mpuemonepepaatowmin pagmomogynb 6a3osoii craHuum OpenRAN 5G RU

MpousBoguTenn/paspaborumk

Ha3BaHue pewenus

Ha3HaueHnue peweHns

KoHcopunym /lugmnpytowiero nccnesoBaTenbckoro LeHTpa
«CeTb pagnopocTyna 5G ¢ OTKPLITOM apXUTEKTYPOW»

Mpuemonepepalowyii paanomoaynb 6a3oBoii CTaHLUM
OpenRAN 5G RU

Mpuemonepeatownini MoayNnb 6a30B0K CTaHUMN 56

OCHOBHblE XapaKTepucTUKn
YacTOTHbIN AnanasoH
Crangapt
LnpuHa nonocobl
[lynnekc
KoHurypauma aHTeHH

BbIX0AiHAA MOLIHOCTb
Ha aHTeHHbIN nopT

NHTepdelic k DU
@usnyeckne nHTepdencbl
InekTponuTaHue
QyHKLMOoHanbHoe Mo

3GPP 5G Frequency bands n78, n79
3GPP TS 38.104 Rel15.7

[lo 100 Mry

TDD

8T8R

20 Bt
eCPRI ORAN 7.2a
2x10/25G Ethernet

-48 B, NOCTOAHHbIN TOK
L1-LowPHY

o s e POCCUMCKUE MPOU3BOAUTENN U PA3PABOTUUKN
PELUEHUN AnAa CETEN LTE mn 5G

K «PocTex»

Fockopnopauus «PocTex» B ceHTa6pe 2020 ropa npeacTaBuna pa6oty poccuinckoii 6a3oBoit
CTaHUUM MOBMNBHON CeTH CBA3M NATOro nokonexus (5G). MakeT 6a30B0W CTaHLUK,
peanusyiowmii lyHKLMOHAN, HEO6XOAUMbIIi ONepaTopy CBA3M ANA NOCTPOEHUA MOGUNBHOI
ceTu, pa3paboTaH oTeyecTBEHHbIMK cneuuanuctamu npu yuactum HNK «Kpuntonut» (CMN
KonuepHa «ATomatuka» u «MKC XonauHra»). Mpe3eHTauma cocToAnach B pamkax

tepenuun «Lndp MHAYCTPUA NpomblwneHHoi Poccuuy» (LUMP-2020).

CTeHp ¢ GYHKLMOHANbHBIM MAaKeTOM 6330BOW CTAHLUN COCTOAN U3 TPeX YacTen:
papguonepeparowero moayns, moayns undposoit 06paboTku, aapa mobunbHoii cety (5GC).
Maket 6a3oBoit cTaHuuu pa6otaet B pexxume Stand Alone, nosBonsiowem peanu3oBatb
nonuyio hyHKUMOHaNbHOCTb ceTu 5G. O6pasel, coBMecTMM C 060pyAOBaHNEM N06Oro
npou3BOAMTENA U3 NGO CTPaHbl, €CIN OHO TaKKe paboTaeT B COOTBETCTBUM

C MeXAyHapoaHbIMKM cTaHAapTamu. Mo coobueHuam CMU, npeacTaBneHHbii 06pasew, bC
pa6otan B nonoce 3,4-3,6 I'Tu, HO cepuitHbie 06pa3Lbl CMOTYT NOAAEPKMBATH N06bIE
NONOCHI YaCTOT - 3TO BONPOC HACTPOIKMN, He NPEeACTABAAIOWNIA 6ONbWON CNOXHOCTH.

C nomowbio (pyHKUMOHANBHOTO MaKeTa POCCUIACKON 6a30BON CTaHLMK HaA cTeHAe «PocTexa»
6b11M NPOAEMOHCTPUPOBAHDI TaKUE BO3MOXHOCTH CeTU 5G, KaK MOBGUNbHBIN MHTEPHET,
Mo6unbHas BUPTYanbHas peanbHoCTb, AONONHEHHAA PeanbHOCTb U BUACOCTPUMUHT

B paspewenun 4K.

NpoeKT pa3pa6oTku 6a30Boi CTaHUMM hMHAHCUPOBANCA U3 COBCTBEHHBIX CPEACTB HAYUHO-
NPOM3BOACTBEHHOI KOMMAHUN «KpunToHNT». Pa3pa6oTka u NpoM3BOACTBO NNAHUPYETCA B PaMKax

MYecKoi paumMK pOCCUIACKMX NPOU3BOACTBEHHbIX KOMNAHWIA, KOTOpble UMeloT
HapaboTKM M KOMNETEHLUN AN MOGUIbHBIX CeTel CBA3N.

19 HoA6pA 2020 r. npe3uaNyM NPaBUTENbCTBEHHOI KOMUCCUN MO LudpoBOMY Pa3BUTHIO NOA
npeacefaTenbCTBOM BuLe-np pa Amutpus Yey yTBEpAUN AOPOXHYIO KapTy

Ee ucnonuu Ha

K «PocTex» - B 4aCTU CO3[aHUA POCCUIACKOTO 060pyA0BaHUA CBA3M 5G, U NAO «PocTenekom» -
B YaCTH NOCTPOEHWA CeTell CBA3N 5G 1 Pa3BUTUSA CEPBUCOB HA MX OcHOBe. Ha 3Tn uenu
npaBuTeNbCTBO BbiAenuT 21,463 Mnpa py6. u3 deaepanbHoro npoekta «Lindposbie
TEXHOMorun». IT CPeACcTBa NoAyuUT «PocTex» B KauecTse LeneBoi cy6cuanu Ha NPoU3BOACTBO
poccuiickoro 06opyaoBaHus CBA3N AnA ceteii 5G B 2021-2024 rr.

B neka6pe 2020 roaa reHepanbHbiii aupekTop «Poctexa» Ceprent Yeme3oB 3aaBui, uto
rocKopnopauus 3anycTut MaccoBoe NPon3BoACTBO 5G-060pyaoBaHua B 2023 roAy - Kak noj
YaCTOTHBIN AUANA30H 4,4-4,99 TTu, KOTOPBIN NNAHMpPyeTCA BbigenuTb B PO ana ceteii 56, Tak
1 ANA ApYruX AUANa3oHOB - C PacueToM Ha IKCMOPT 3Toro 060pyAoBaHua.*

*MNo coobuieHnam CMN

AO «I'mo6annHgopmcepBUC»
(KoHuepH «Co3Be3gue»)

baszoBas cTaHuus LTE-Advanced

T

Man 2021

CTpaTternueckue
napTHepb

AO «HN® «MukpaH»

AABNAETCA aKTUBHbIM YYAaCTHUKOM KOHCOpLMyMa 5G, Kypupy 0 «Poctexom»,
BeJeT HeCKOMbKO MPOEKTOB B PaMKaX OCBOEHMUs U Pa3BUTUSA TexHonoruit 5G n 4G/LTE B Poccun

Paguomopynu ctavgapta 5G

AO «HN® «MukpaH» B napTHepcTse ¢ AO «HTU»,
K «PocTex»

Mpoussoautens/paspaborumk
NvHeiika paguomopynen cTaHaapTa 5G:
Papnomopynb 5G RRU 8x8 n78
Pagnomoaynb 5G RRU 16x16 n78
Papnomopynb 5G RRU 8x8 n79

Papnomopynb 5G RRU 16x16 n79

Ha3BaHue peweHus

Paauromozyni 6a30B0i CTaHLMM NATOro nokonexns (5G)
CpefHero v fanbHero paavycos AeNCTBUS B AnanasoHax n7s,
n79 3GPPP rel.15 Ans paboTbl Ha ceTAX CBA3M C 060PYAOBAHMEM
ApYrux npou3soauTenei obecneynBaeTcs noaaepxka
npoTokona O-RAN v2.0 1 Bbilwe no nHTepdeiicy eCPRI

Ha3HaueHune peweHns

RRU 6071bL10J 30HbI
o6cnyxuBanus

OCHOBHbIE (hyHKLMOHANbHbIE
nokasarenu

RRU cpepHeii 30HbI
o6cnyxuBaHus

n78 (3,4-3,8 TTw), n79 (4,4-5,0 )
[lo 100 M,
TDD, 3GPP

[lnanasoH vactot
MakcumanbHas WypnHa nonocsl
Tun gynnekca

NHTerpupoBaHHas,
8 3/1eMeHTOB,
16 3nemeHTOB

Radio over Ethernet (RoE):
eCPRI Split E (aHanor 3GPP Split 8);
Split 7.2 cornacHo O-RAN v.2.0

MIMO bxb

WHTerpupoBanHas,

TWN aHTEHHbI
4 3nemeHTa

NHTepdencol

8x8, 16x16
flo 256QAM/64QAM

Lncdposoe
(npn pa6ote B pexume Split 7.2)

Mogynsuuns DL/UL

TexHonorun 06pasosaqua nyya
(beamforming)

MakcumanbHas

BbIXOJHAA MOLIHOCTb 27 pbm 34 [ibm

MoaaepxunBaemble CTaHAapTbI 3GPP NR rel.15, 0-RAN v2.0

[laHHble 0 cTaTyce peweHus
[laHHble 06 McnbITaHUAX
WNHchopmauys o nnaHupyembix

CpoOKax 3anyckKa
B NPON3BOACTBO

MpoToTtun

TpoBOAATCA UCMbITaHNA Ha 6a3e OTKPbITON OMbITHOW 30Hbl 5G
CkonTex-MTC Ha Tepputopun UL Ckonkoso

4-in kBapTan 2022 ropa

PacnpepeneHHbliii Moynb 6a3oBoil cTaHuuu OpenRAN 5G DU

Npoussoautens/paspabotunk  AO «[Mo6anMHHOPMCEPBUCH

Ha3BaHue pewenus ba3oBas ctaHuus R45F

[Nl opraHn3aumny paanonokpbiTus (MakpocoT) cety
paanogoctyna E-UTRAN n obecneyenns 6ecnpoBogHoOro
[0CTyNa abOHEHTCKMX TepMUHaNoB LTE K cucteme cBA3u
nokonexus 4G. cnonb3yemble YCTPOWCTBOM NPOTOKOMbI
paanouHTepdeitca E-UTRA, npuknaaHble NpoTOKOMbI CETEBbIX
nHTeptencos X2, ST COOTBETCTBYIOT TEXHUYECKUM
cneumndukaynsm 3GPP. MpoToKObI YPOBHA TPAHCNOPTHOM
CeTu COOTBETCTBYIOT CTaHAapTam IETF.

YCTPOWCTBO CNPOEKTUPOBAHO HA OCHOBe SDR, uTo
obecneunBaeT IBONIOLMOHHOE pa3BuThe A0 5G Ha ToM Xe
annapaTtHol nnatchopme.

YCTPOWCTBO BbINOMHEHO Kak ynnyHas 6a3oBas CTaHLMsA

B MOHONMUTHOM UCNONHEHUN

Ha3HaueHue peueHns

Mpoune xapaKTepucTMKm
TemnepaTypHbl pexum paboTbl  OT -50 Ao +55°C
Temnepatypa xpaHeHusa OT -55 fo +85°C
BnaxHoctb 20-90%
3awwmta kopnyca P67
MuTaHne -48 B, NOCTOSHHbIA TOK

OxnaxpeHne EctecTBeHHas KOHBEKLWA

MpousBoguTenn/paspaboTunk

HasBauue pewenns
Ha3HaueHue pewenns

KoHcopuuym fnaupytoliero nccnefoBaTenbckoro LieHTpa
«CeTb pafnomocTyna 5G ¢ OTKPLITOM apXUTEKTYPOI»

PacnpepenenHblit mopynb 6a30Boii cTaHuun OpenRAN 5G DU
PacnpeaenenHbii Mofynb 633080 CTaHuun 5G

OCHOBHbIE XapaKTepucTukn

MNopaepxusaembie
BblunCnnTenbHble I'IJ'IaTCbOprI

Crangapt
CUHXPOHN3aLNA

NHTepdencol k RU

WHTepdencl k CU

no
JnekTponuTaHne

ARM (Marvell), x86 (Intel)

3GPP TS 38.200, 38.470 Rel.15.7
0-RAN WG4, WG5
GPS/GLONASS/IEEF1588v2

8x10/25 Ethernet

SFP+/SFP28 ORAN 7.2 interface
4x10/40G Ethernet

SFP28/QSFP+

NR L1-HighPHY/L2 (56 MAC/5G RLC)
-48 B, NOCTOAHHbIN TOK

o0 cTaryce p
[JlaHHble 06 UCTbITAHNAX
WNHdhopmauys o nnaHupyembix

CpoKax 3anyckKa
B NPON3BOACTBO

Mpototun

MPOBOAATCA UCMbITAHUA Ha 6a3e OTKPbITOM OMbITHON 30Hbl 5G
Ckontex-MTC Ha Tepputopuu WL Ckonkoso

4-i kBapTan 2022 roga

LieHTpanu3oBaHHbI Mopynb 6a3oBoil cTaHuum OpenRAN 5G CU

MpousBoguTenn/paspaborumk

Ha3BaHue pewenus

Ha3HaueHue peweHns

KoHcopumnym /lngupytowero nccnefoBaTenbekoro LeHTpa
«CeTb pagnopocTyna 5G ¢ OTKPLITON apXUTEKTYPOI»

LleHTpanu30BaHHbli MOAYNb 6a30BOI CTAHLMM
OpenRAN 5G CU

LleHTpanu3oBaHHbIi Moaynb 6a30B0W CTaHUMK 56

Onucaxne N OCHOBHbIE XapaKTepPUCTUKN

CooTBeTcTBYyeT «paBiUnam npumeHeHns 6a3oBbix CTaHLNA U PETPAHCAATOPOB CETEN NOABUXKHON
paanoTeneoHHoN cBA3N. YacTb VI. MpaBuna NpUMeHeHns 6a30Bbix CTaHUWA 1 PETPAHCNATOPOB
ceTell NOABWKHON paanoTenetoHHON CBA3N cTaHaapTa LTE n ero moaudukauum LTE-Advanced»,
YTBEPXKAEHHbIE NPUKA3oM MUHMCTEPCTBA LN(POBOr0 Pa3BMTHUSA, CBA3N U MACCOBbIX
KOMMYHMKaumui PO o1 29.10.2018 N9572 1 He OKa3blBaeT AeCTabUAN3NPYIOLLEro BO3AENCTBHUS

Ha LeNOCTHOCTb, YCTONYMBOCTb (DYHKLMOHUPOBAHNSA 1 6E30NaCHOCTb eANHON CeTU
3neKkTpocsasun PO.

CepTudukaT COOTBETCTBUA PErncTpaLnoHHbil Homep 0C-2-CMC-1064, cpok aeicTsus ¢ 25.02.2021
no 25.02.2024.

MPUCBOEH CTATYC TENEKOMMYHNKALMOHHOMO 060PyA0BAHMA POCCUIACKOrO Mponcxoxaenus (TOPI),
npuka3 N°302 ot 01.02.2021 MUHMCTEPCTBA NPOMBILINEHHOCTH U Toprosan PO

Cranaapt cea3u  LTE u LTE-A (4G)
Mpuem: 452,5 - 4575 MIy,
YacToTHble AnanasoHbl
Mepepmava: 462,5 - 467,5 MIy,
LUupuHa nonockl  14/3/5 Mry,
BbixoAHas MOWHOCTb MakcMManbHaa MOWHOCTb U3yYeHusa Ha nopt 20 BT
KoHdurypauns aHTeHH MIMO 2T2R

Moaaepxka paboTbl CepsucoB
11 MIPOTOKONOB

Mopynauns UL/DL (PDSCH) QPSK, 16QAM, 64QAM, 256QAM (DL)

CooTBeTcTBue penusy 3GPP
(Release)

VoLTE, NB-loT, MCPTT, eMBMS

14.9.0

HanpshkeHne nuTaHus 48 B, NOCTOSHHbINA TOK
NoTpebnsemas mowHoctb 350 BT
[lnanasoH pabounx Temnepatyp OT -40 go +55°C
OTHOCUTENbHAA BNaxHOCTb OT 5 0 100%
CreneHb 3awutbl  1P65
Ta6aputbl (WxMB) 355x237x662 MM

Macca 25 kr

MpoBedeHo mogenuposaHmne dyHKUMOHANbHBIX YacTen

aHHbIe 0 CTaTyce peweHus !
A yee p pagvomopynen. Boinonuaerca atan PKA

OKOHUaHWe NpeABapUTeNbHbIX UCMbITAHWIA
n3genun fo 1 sHBaps 2022 roga. CepTudmnkaums u3genun
1 npou3BoAcTBa 4o 1 AHBaps 2023 roaa

NanHble 06 uCnbITaHUAX

NHdopmaums o nnaHnpyembix
CpOKax 3anycka
B NPOU3BOACTBO

CepuitHbIM BbINYCK U3A4eNNA 3annanHuposaH ¢ 2023 roga
Ha Npon3BoACTBeHHON 6a3e AO «HMNO «Mukpan»

Komnnekc ansa reHepauun curianos craHgapra 56 NR

AO «HMN® «MukpaH» B NapTHepcTBe C HaunoHanbHbIM
1CCNefoBaTenbckuM TOMCKUM rOCYAAPCTBEHHBIM
YHUBEPCUTETOM

Komnnekc ana reHepauuu curHanoB ctaHpapta 56 NR

/HOPMALUMOHHO-M3MEPHUTENbHBIA KOMMNEKC NpedHa3HadeH
ANA WUCCNEeA0BaHISA, HACTPOVKIA, KOHTPOS U NPOBeAeHNs
UCMbITAHWIA MPU NPOM3BOACTBE 060PYAOBAHNUSA, UCMONb3YEMbIX
B CBA3W, B TOM Yucne B CTaHaapTe 56, a Takxe
panMonoKaL M, NpU6OPOCTPOCHUN U U3MEPUTENIBHON TEXHUMKE

OCHOBHbI@ XapaKTepucTuku

Komnnekc cocTouT U3 CHTE3aTopa HecyLuen 1 BCTPanBaeMblx
annapatHbix MOAyNel Ha 4acToTbl <6 ITu, (FR1), 6-24 Ty
CocTas Komnnekca 1 24-40 Ty (YacTb fr2). OTAnunTENbHAs 0COBEHHOCTD
KOMNNeKca: MOAyNbHas KOMMNOHOBKa, N03BONALWANA NoA6GUpaTH
KOHUTypaLmio 1 KoNNYecTBO MoAyNner Nog 3adaun 3akasuuka

[lnanason yactot 10 Mru - 40 Ty

Monoca MoaynMpoBaHHOro

currana O 400 Mu

OnepatuBHasa namatb 128 M/s C BO3MOXHOCTbIO NOTOKOBOW TpaHCaauuyM curHana
yCTpoucTea C BHeLWHero cepsepa

Nopaepxka MIMO-aHTeHH [lo 8x8

NlanHble o cTaTyce peweHus Benetcs paspaboTka

[laHHble 06 NCMbITAaHUAX McnbiTalna 3annaHupoBaHbl Ha Havano 2022 roga

NHdhop 0 nnauupy
CpOKax 3anycka
B NPOU3BOACTBO

Oxunpaemble CPOKN 3amycka B NPOU3BOACTBO - 2022 roA

TeHepaTop curHanoB ansa pa6oTel B cTaHpapTe 4G [LTE

OCHOBHbIE XapaKTepuCcTUKM

Mopgepxnsaemble
BbIYMCNUTENbHbIE NNATHOPMbI

Cranpapt

ANropuTMbI 3aWNTbl
MH(OpMaLMN

NHTepdeiicel k DU

WHTepdencol k Core

no

JnekTponutaHue

x86 (Intel)

38.470 Rel15.7
0-RAN WG5

Null/AES/Snow3G/ZUC

4x10/25 Ethernet

SFP+/SFP28 ORAN 7.2 interface
2x10/40G Ethernet
SFP28/QSFP+

L3 (SDAP/PDCP/RRC)

-48 B, NOCTOSAHHbIN TOK

A 0 cTatyce p

JlaHHble 06 NCTbITAHUAX

NHhopmauys o nnaHupyembix
CpoKax 3anycka
B NPOU3BOACTBO

MpoTotun

TpoBOASATCA MCMbITaHNsA Ha 6a3e OTKPBITON ONbITHOM 30HbI 5G
CkonTex-MTC Ha Tepputopun UL Ckonkoso

4-i kBapTan 2022 roga

[laHHble 0 cTaTyce peweHns ba3osaa cTaHuua R45F focTynHa Ans 3akasa

Nuch

thopmauus o
CpoKax 3anycka
B NPOn3BOACTBO

e 3anyck 6a30B01 CTaHUWW R45F B NPONU3BOACTBO MAaHMUpyeTcs
B 2021 roay

Npoussoputens/paspabotunk A0 «HN® «Mukpat»

Ha3sBaHue pewenns BeKTOpHbIIi reHepaTop curHanos 7M-06 «Bera»

BeKTOpHbIA reHepaTop CUrHanoB npefHasHaueH

AN UCCNeaoBaHuA, HACTPOMKM, KOHTPONSA W NPOBeAeHNs
VCMbITAHUIA NPU NPON3BOACTBE 060PYAOBAHNS, UCMONb3YEMbIX
B CBA3W, B TOM uucne B ctaHaapte 4G/LTE, a Takxe
paanonokauuu, NpUGOPOCTPOEHNN U U3MEPUTENbHOW TEXHUKE

Hasnauenue pewenus

OCHOBHbIE XapaKTepUCTUKN
[vnana3oH yactor 10 MMy -6 My

Monoca MoaynMpoBaHHOro

curHana Ha BY 10D fi

[IManasoH perynnposkm

MOLLHOCTK BbIXOAHOr0O CUrHana O =210 /o <2

B0O3MOXHOCTI aHanorosoi

MOAYASILIN AM, UM, OM, M

BO3MOXHOCTW NO/b30BATENBCKOW LMGPOBOI MOAYNSLNM
BCTpOEHHbIAt reHepaTop MoayNMpyIoLyMx CUrHanos

Pexumbl paboTbl reHepaTopa:

— HenpepbiBHAA reHepauna rapMoHn4yeckoro curHana
C d)VIKCI/IpOBaHHOI/I YaCTOTON N MOLLHOCTbIO;

— CKaHWpOBaHWe no 4YactoTe, MOLHOCTL U NPOU3BOJIbHO
3aflaHHOMY CnuncKy 4acToT/mMoLHOCTeR;

- HenmpepblBHAA reHepauns MoAyaMPOBAHHOMO CUrHANA;
- HenmpepbIBHAA reHepauns Moaynupylowmx curHanos (I u Q).

OYHKLNOHANbHbIE BO3MOXHOCTH

NlanHble o cTaTyce peweHus CepuitHoe NpoN3BOACTBO

INFINET

wireless

000 «HTL, MPOTEN»

KomnnekcHoe peweHue ans noctpoeHus ceten Private LTE

V2 HUAWEI

il NPOTEN

000 «TEHET»

0Ka3blIBAeT YCNyru no paspaboTke, BHeAPEHMIO, TEXHUUECKON NOAAEPKKE NPOrPaMMHBIX

NpOAYKTOB M annapaTHbIX pewenni ana 6usneca. I
CO6CTBEHHBIX GUNNNHTOBBIX CUCTEM MO KNKOU» ANA Pa3NMUHbIX KOMNAHWA U OPraHnu3aumii:

NpoussoauTenn/paspaborumnk
Ha3Banue peweHus

Ha3HaueHue peweHus

K,

ceten Private LTE

Hoe p ANns nocTp

TpoMblluneHHas aBTomatusaums, Mission Critical, YMHble/
besonacHble ropoda, 06beKTbl MACCOBOTO HaXokAeHNs nioden

OCHOBHbIE XapaKTepucTuku

CooTBeTtcTBMe cTaHgapTam 3GPP Rel.15.

MonHas NuHeKa peweHnin cobCTBEHHON pa3paboTku, Bkouas HLR/HSS, EPC, PCRF, DPI,
IMS-sinpo, Messaging & UC, MCPTT, Tapucmkauus n I0T/M2M-nnatchopma, CCTV, BUaeoaHanutmka.
Moaaepxka Nb 10T.

\| basoBasa cTaHuua LTE

— co3fjaHue

p

— TeneKOMMYHUKALMOHHBIX, YXKX 1 3HepreTuueckux npeanpuaTuil, 6aHkos n ap. «TEHET»
000 «HTLI MPOTEW» \ | 06napaeT onbiTom pa3paboTkyM M peanusauum paspaboTKu NPOrpamMmMHOro obecneyenns

N0 UHAVBUAYANbHOMY 3aNpocy, HanpuUMep: CUCTeM MOHUTOPUHIA COCTOAHUA 060pyAOBaHNS,
B4 CRM cuctem, uudpoBMU3aLMm NPOLLECCOB NPOU3BOACTBA U T. A.

SEvivvirvnrnrirnl LN B

Npou3soguTenn/paspaborumnk

Ha3BaHue peweHus

MNopaepxka 5G NSA.
[JlonycTvMa NocTaBka B BUAE KOPOBOUYHOTO pelenus B pamkax ogHoro cepsepa (All-in-one)

TexHonorus cBA3n 4G/LTE
B3aumogeiicTBre ¢ pa3nuuHbiMin BeHApopamu eNB.

YacToTHbIN AnanasoH loadepxnBaemble, HO He OrpaHuyeHHble, Band: 1, 3, 4, 5, 8, 9,

MponyckHas cnoco6HOCTb

CoBOKyMHas NponyckHas

10, 12, 13, 17, 26, 28, 31, 38, 40, 41, 42, 43, 48, 66 HasHaueHue peweHus

TELENE 0T 1 #o 10 réut/c

CNOCOBHOCTD He orpaHuueHa, pacnpefeneHHoe pellesue

[laHHble 0 cTaTyce pelieHns

K,

Kommepuecknit npoaykT

000 «TEHET»
ba3oBas ctaHuusa LTE RBS-100

basosas ctaHuua LTE RBS-100 (Radio Base Station,
moandukauma 1.00) npefHa3HayeHa Ans oka3aHua ycnyr
COTOBOW CBA3M B AManasowe 1800 My (LTE Band 3). Pewehue
SBNAETCH MOHOMMUTHBIM M MOCTPOEHO HAa OCHOBE TEXHONOTNN
NporpamMmHo onpegensemoro paao (SDR). Crek NpoToKonos
LTE peann3oBaH Ha fA3bike C++17 B COOTBETCTBUM

co cneundumkaumen 3GPP Rel.8. RBS-100 pa6oTaet

Ha npoLeccopax 06LWero HasHaYeHNs apxXMTEKTYpbl X86-64
noa ynpasnenunem OC Linux.

3aBepluaeTca pa3paboTka HoBoW Bepcun bC, KoTopas yxe
6yeT pacnpefieNeHHoi, CooTBeTCTBOBaTL 3GPP Rel.10 (LTE-
Advanced), a Takke NoaAepkuBaTb Hanbonee akTyasnbHble
(DyHKLMM U3 6onee No3gHUX penu3os Ao Rel.14
BKMIOYUTENBHO

J/1eMeHTbl KOMMNeKCHOro pelueHns IKChayaTupyTcs

p

OCHOBHbIE 3aKa3umuKn

KO€e

P Ha ceTsix 6onee 20 0MepaTopoB MOBULHOM CBS3M TexHuueckue xapaKkTepucTuki

Onepatopbl 3G/4G/LTE v npeanpuatus B Poccun, CTpaHax TexHonorus cBs3u
CHT, pernote Adpuka. YacToTHbIA A1ana3oH

®akTnyeckn ucnon b3yemas

fiapo cetu 5G A nonoca

NpoussoauTens/paspaboTunk
Ha3sBaHue peweHus

Ha3Hauenune pewenns

000 «HTL| NMPOTEN» BbixoAHas MOWHOCTb

finpo cetu 5G MeTof BpemeHHoi

. " CMHXPOHU3aLMN
MpomblwwseHHas asTomatusauns, Mission Critical, YmHbie/ P 4

besonacHble ropoaa, 06bEKTbI MACCOBOrO HAXOXAEHNS
nogen, onepaTopbl CBA3M NATOr0 NOKONEHNA

MakcumanbHas notpebnsemas
MOLLHOCTb

OCHOBHblE XapaKTepucTuKu
COOquTCTsme CTaHaapTam 3GPP Rel.16.

MapameTpbl 3NeKTPONUTaH!A
Temneparypa akcnayaraumn

JInHenka peleHnit cobCcTBEHHON pa3paboTky, Bkmouatowas AMF, UPF, SMF, N3IWF, UDR, UDM,

AUSF, SMSF, NRF, SCP, PCF, CHF

YacToTHbIM AUanasoH He orpaHuueH
MponyckHas cnoco6HOCTb

CoBOKyMHas NponyckHas

Temnepatypa xpaHeHus

CreneHb
NblNeBNaro3allmnieHHoCTI

TexHonorus cBasu 5G

LTE FDD MIMO 2x2 - 5/10/15/20 MIy,
1800 My (LTE Band 3)

2x5/10/15/20 My,
2x10 Bt

GPS (10 Mri, 0CX0)

200 Bt

+48 B[220 B
OT =40 po +40°C
0T -45 o +55°C

IP65

0T 10 Ao 100 I6ut/c [laHHble 0 cTaTyce pelweHns

KaHana

e He orpaHuueHa

NlanHble 0 cTaTyce peweHns
DlanHble 06 ucnbITaHUAX

WNHdopmaums o nnaHupyembix
cpoKax 3anycka

TecToBble 06pasLipl
CTEeHA0BOE TECTUPOBAHME HA TePPUTOPUI MPON3BOAUTENS

NlanHble 06 UCMBITAHNAX, CPOKAX
3anycka B NpoM3BOACTBO,
napTHepax

1-n kBapTan 2022 roga

B NPOU3BOACTBO

Nipyras 3Haunmas uHcopmauus

= S W

AboHeHTCKOe 060pysoBaHNe

MpousBoguTenn/paspaborunk

Ha3HaueHue peweHus

000 «CmapTakoCucrema»

lMnaHweT Ha 6a3e oTeyecTBEHHOro npoueccopa Mcom-03
(«CKND»)

OnucaHne 1 OCHOBHbIE XapaKTepPUCTUKN i =

OnepaumoHHas cuctema «Apopa»/KasperskyQS/Linux

Kopnyc MeTtannunyeckas pama+nnacTukoBbIvi KOpMyC
Mpoueccop  Mcom-03 («CKAD»)
JKpaH Pa3mep: He meHee 10"; pa3pelueHne: He MeHee 1280x700

2G: 850/900/1800/1900 MTiy;
Paguomoaynb  3G: 900/2100 MI;
LTE: FDD 1/3/7/20, TDD 38, 40

O6paseL, NpoweawWwnit «NoneBbie» UCMbITaHNs
Ha KoMMepueckoil ceTu. Mo pesynbTaTam TeCTUPOBAHNSA
BHOCATCA M3MeHeHus Kak B 110, Tak 1 B KOHCTPYKLMIO

B koHLe 2020 roaa coBmecTHo ¢ MAO «MTC» 6binn
NpOBefieHbI YCMEeWHbIe «NONEeBblE» UCMbITAHNA HA Hase
KOMMepYeckow ceTu. Takxe NpoBOANAUCH NabopaTOpHble
TeCTbl COBMECTHO ¢ HTL| «MpoTei». Mo pe3ynbratam
MCMbITAHUIA NPOBOANTCS MOAEPHN3ALNS PeLeHns

ANS YAO0BNETBOPEHUS COBPEMEHHbIM Tpe6oBaHMAM,
npeabsBNfeMbIM COTOBbIMM onepatopamu. CepTudmnkaums
NPOAYKTa 3annaHnpoBaHa Ha KoHew, 2021 roga

B nepcnekTuBe AaHHas pa3paboTka MOXET NO3BONUTL
nepenTi Ha 6a3oBble CTaHLUK, kKOTopble ByayT 06nafaTh
NPOrpaMMHbIMI 11 aNNapaTHbIMU PELIEHUAMU NONHOCTbIO
Npou3BefieHHbIMI Ha TeppuTopuyn PO. 3T0 N03BOAUT
YNYYWUTb 6E30NacCHOCTb MOBUIBHON CBA3M, YMEHbLINTb TPAThI
MOG6UNbHbIX ONEPATOPOB HA YCTAHOBKY 1 06CNYXMUBaHWE
6a30BbIX CTAHLMMW, UTO HA AAHHbIN MOMEHT ABNAETCH OAHUM
13 CaMblX 06HEMHbIX MYHKTOB B Pacxofiax, a Takxe Hanaantb
3KCMOPT NPeACTaBNEHHOr0 TeNEKOMMYHUKALNOHHOTO
peleHns B Apyrie cTpaHbl

AO «MUKpPOH»/
SAO «<HUMMA

«I

1

Bluetooth Hanuuune
Wi-Fi Hanuune
USB 3.0 Type-C Gen 1

OcHoBHaA (TbinbHas): He MeHee 8 Mp, aBTO(OKYC;
nepeaHas ((hpoHTanbHas): He meHee 5 Mp

RAM (03Y) 2-4T6
ROM (M3Y) 32-128 I'6

Kamepa
HasHaueHune pewenns

AO «MuKpoH»/AQ «HUVMA «NPOTPECC»

RISC-V 32-pa3psaaHblil MUKPOKOHTponnep MIK32
¢ FOCT-KpunTO3aLWLKUTON

MUKPOKOHTpONNep NpefiHasHaueH ANs pa3paboTku yCTPOUCTs
IHTepHeTa Bellei 1 TenekoMMyHMKaLIMOHHOTO 060pyA0BaHNS
Ha OCHOBE COBPEMEHHOW OTEYECTBEHHOI 3NEKTPOHHOM
KOMMOHEHTHOW 6a3bl C BbICOKMM YPOBHEM 3alLUTbl AAHHbIX

I WAPOKMMI (DYHKLMOHANbHBIMU BO3MOXHOCTAMM

SD-KapTbl SDXC C nogaepxKoi o6bema 1o 128 I6 OcHoBHble XapaKTepucTuku

SIM-kapTbl  nanoSIM fAnpo
AKKyMynAToOp  JIUTUA-NONUMEPHbIA, eMKOCTb 8000 MAY
HaBurauna GLONASS, GPS, A-GPS

Pazbem gnsa rapHutypbl  3,5-Mm TRRS CTIA
YpoBeHb Mbinesnaroawutbl (IP) 43

NFC (onunoHanbHo), ckaHep oTmeyarka nasnbla (eMKOCTHOI), TMPOCKON, MarHUTHBIA KOMMAC,

NHTepdenchl

aKcenepomeTp, fAaTymK I'Ipl/lﬁl'll/l)KeHMﬂ, [aTynK oCBelleHunsd, BM6p0MOTOp

NlanHble 0 cTaTyce pewexus
NlanHble 06 ncnbITaHUAX

TMnaHupyemble CPOKM 3amycKa
B NPOM3BOACTBO

TpaHcnopT ana ceten 4G/5G

MpotoTun
HasHaueHbl Ha 1-e nonyroaune 2022 roaa

2-e nonyroawne 2022 ropa
Mamatb

Kpunto3awmura

Mutaxne

Npou3ssoauTenn/paspaboTumnk
HasBauue pewenns

Ha3HaueHue peueHns

AO «HMN® «MukpaH» [vanasoH pabounx Temneparyp

LiudppoBas paguopeneiitHas cuctema Y-Packet 2 Kopnyc

Cuctema paavopeneintoin cBasu Y Packet 2 - KOMNAKTHOE W 3KOHOMUUYHOE
pelueHne ANs BbICOKOCKOPOCTHON 6eCNPOBOAHON Nepefayu NakeTHoro Tpadmka
Ethernet. Annapatypa obecneunBaeT HaaexHylo paboTy B AnanasoHe YacToT oT 5
10 23 TTu Ha ckopocTi A0 1 F6UT/C C WMPOKNM HAGOPOM CETEBbIX CEPBUCOB.

OCHOBHble XapaKTepucTUKM
[InanasoH vactot
Ncnonuexune
lponyckHas cnoco6HOCTb

OTnuyuTenbHble 0CO6EHHOCTH

NlononnuTensHas nHopmaumns
5-23 Iy

MontocTbio BHewHee (full ODU)
Nlo 1 T6ut/c

RISC-V 32-61Ta, 32 perucTpa, C YyMHOXUTENEM, OTAAAYMKOM
JTAG 1 KOHTPONNEpOM NpepbiBaHNi

SPI, 12C, UART, MOHWUTOPbI HanpsXeHus, 4aT4nNK TemnepaTypbl.
AL 12 6uT, 8 KaHaNoB, YacToTa AMCKpeTM3aLmMmu Ao 1 Mru.
LIAM 12 6uT, 4 kaHana, yacToTa ANUCKpeTn3aLmn 4o 1 MIL.

64 1/0.

Taiimepbl 16- 1 32-61T C noaaepxkon UM, 3axsata/
CPaBHEHWS CUrHANOoB.

Yacbl peanbHOro BpemeHn ¢ NoAAepKKoN NONHOro KaneHaaps.
loaaepknBaemble YacTOTbl ONOPHOTO TaKTOBOTO CUrHana

1-32 Mlu,.

MoHuTOp CMHXpocurHana, brown-out aetektop, watchdog

M3Y - 256 6UT ogHOKpaTHO-NporpamMmupyemas OTP.
03Y - 16 KbanT.

EEPROM - 8 KbaiT.

Flash - 4 Mbant

Bnok BbluMcnenus KOHTponbHoM cymmbl (CRC).
YcKopuTenb cuMmeTpuyHol kpuntorpadun: FOCT P 34.12-2015
1 AES 128

338
OT -40 po +85°C
QFN64

QN9 JaHHOTO MUKPOKOHTPON/epa pa3paboTaHa 0TnafouHas
nnara u npoToTUMbI CREAYIOLMX MOAYNeN:
- NB-loT (Cat NB1 LTE, rel. 13).

- eMTC/NB-IoT/EDGE.

- GSM/GPRS+Bluetooth.

- eMTC/NB-IoT/EDGE.

- ZigBee.

- RFID.

- Ethernet.

- Wi-Fi.

- CAN

Hu3kuit CAPEX 1 OPEX. KommyTatop L2 ans 06paboTkn naketHoro Tpadmka.

NFC-KoHturypauma [lanHble 0 cTaTyce peweHns

[laHHble 0 cTaTyce pelweHns

NpepnpusATe-M3roToBUTEND,
nnaHupyemblit 06bem Bbinycka

CepuitHoe NpOM3BOACTBO.
Cratyc TOPN

B npon3soacTse, rOTOBHOCTb K nMocTaBkam: aBryct 2021 roga

MpOM3BOACTBO MOMHOTO UMKAA HAa «MUKPOHEy, 3anycK napTuit
COOTBETCTBEHHO 0GbEMAM Crpoca

A\

TexHoor 6eckoHeYHoOC T

000 «T8»

KOMMAHUSA T8

bnok 3R-pereHepauuu n npeo6pasoBaHus AANH BONH

Npou3sBoauTenn/paspaboTumnk
Ha3Bahue peweHus

Kateropusa

'
4 Peanusyemble (yHKUMM
f ¥ (5 cooTBeTcTBUM C 3GPP, ORAN,
/7 7 ETSI 1 ap)
oy
'
. ""lr.i’

’
4 -"{.a HasHaueHue pewenns

N

000 «T8»

bnok 3R-per
T28-8P (T28-16P)

ANVH BOMH
TpaHcnopTHas ceTb
3GPP, ORAN: Active WDM Fronthaul transport

Bnok T28-8P (T28-16P) npeHasHaueH ans Fronthaul-cermenTa,
B COOTBETCTBUW C onuuein 7.2x unu 8 RAN. Obecneunsaet
npo3pauHyto nepefauy 8 kaxanos mexay RU u DU (nnn

16 kaHanos B ucnonHeHn T28-16P). MpoTokon nepeaauv
NMHENHOT0 CUrHana onpefensietcs JopMatom nepeaayun
KNUEHTCKOro Tpachnka

. | OCHOBHbIE XapaKTepuCTuKN

MopaepxmBaemble MHTEPdENACH!

MakcumanbHoe KonuM4ecTso
KNMEHTCKIUX KaHanos

3agepxka

MakcumanbHoe pacctosHue
nepenayn

DYHKLMOHAN CUHXPOHN3aLMM

CPRI7/8/10, eCPRI (10GE/25GE)

8 (16)

<5 HC

>10 KM (C KOMNeHcauven, ycunennem)

Mpo3payHas nepegava Synck, 1588v2

JlaHHble 0 cTaTyce pelweHns

A B

06opyaoBaHue B paspaboTke

Kateropus

Peanusyembie hyHKuuM
(8 cootBeTcTBUM C 3GPP, ORAN,

Ha3snauenue pewenns

000 «T8»
bnok arperatopa MS-200EC2-DT10

TpaHcnopTHas ceTb
3GPP, ORAN: WDM x-Haul Transport

Wcnonb3yetcs B kauectee OTN/DWDM-TpaHcnopTa. bonbuwioi
Habop NoAAepKUBAEMbIX KNUEHTCKUX NHTEP(ENCoB

1 ONTMMU3MPOBAHHAA HWU3KAA 3afepkKka Ha YPOBHE eanHNL,
MWUKPOCEeKYHA NO3BONAET paccMaTpuBaTh YCTPONCTBO

Kak «X-haul transport» unu yHuBepcanbHoe pelueHne

ANA nepefayyn arperupoBaHHoro Tpaduka KNMeHTos

Kak Ha Fronthaul, Tak 1 Ha Midhaul n Backhaul.

OCHOBHbIE XapaKTepuCTUKn

MpoTOKONbI Nepeaaun
KIMEHTCKIUX MHTepthencos

MakcumanbHoe KonuMuecTso
KMMEHTCKIUX KaHanos

MopmaT nepefayu MHeRHOro
nHTEpdenca

Moppepxka FEC

MakcumanbHoe paccTosHme
nepegaqu

DYHKLMOHAN CUHXPOHN3aLMM

CPRI7/8/10, eCPRI (10GE/25GE)
20

100G, 200G (BO3MOXHOCTb nepecTpoiiku 100G/2006)

SD-FEC (100G/200G) unn Low-latency GFEC (100G)

>100 KM (6€3 HEO6XOAUMOCTH YCUNEHNS W KOMMEHCALUK
aucnepcnm)

Moaaepxka Synck, 1588v2 (T-BC)

JlaHHble 0 cTaTyce peleHns

060pya0BaHue AOCTYMHO AN 3aKasa

k| bnok arperatopa M1200-2-12Q

NpoussoguTens/paspa6oTunk
HasBanue pewenuns

% Ay, P
Kateropus

Peanusyemble (pyHKUMM
(8 cootBeTcTBUM C 3GPP, ORAN,
ETSI v ap.)

|
% | HasHauenne pewenns

000 «T8»
bnok arperatopa M1200-2-12Q

TpaHcnopTHas ceTb
3GPP: DWDM Backhaul Transport, Core Network Transport

OTN-arperatop M1200-2-12Q ncnonb3yeTcs B KayecTse
OTN/DWDM-TpaHcnopTa. BbiCOKOCKOPOCTHbIE KNUEHTCKNe
MHTepenchl 1 BbiCOKas NponyckaHas CnocOGHOCTb
NUHENHOro MHTepdeiica No3BoNAT paccMaTpuBaTh
YCTpONCTBO Kak «Backhaul transport», a Takxe TpaHcnopT
ansa ceasu LUOA 8 agpe cetn 56

W

OCHOBHbIE XapaKTepuCTUKN
q

MpoToKoNbl Nepeaayun
KNMEHTCKNX MHTephelncoB

MakcumanbHoe KonuMyecTso
KNMEHTCKMX KaHanos

®opmar nepefayn NUHENHOrO
nHTepdenca

Noppepxka FEC

MakcumanbHoe pacctosHue
nepepgauu

DYHKLMOHAN CUHXPOHN3ALUY

100GE, 400GE

[lo 12

12006 (2 gnuHbl BORHbI N0 600G), BO3MOXKHOCTb NepecTpoikm
NUHENHOM ckopocTyh 0T 100G Ao 600G
SD-FEC

>100 KM (6€3 HeO6X0AUMOCTYM KOMNEHCaLNM Aucnepcuu,
ycunexus)

Npo3payHas nepefaya curHanos 1588v2, Synck

JlaHHble 0 cTaTyce peleHns

060py/a0BaHue AOCTYMHO ANs 3aKasa

OTCkaHupyiiTe
QR-Kof, UTO6bI
03HAKOMUTBCSA
C INEKTPOHHOIA
Bepcueil KapTbl
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o s e POCCUMCKUE MPOU3BOAUTENN U PA3PABOTUUKN
PELUEHUN AnAa CETEN LTE mn 5G

TexHoor 6eckoHeYHoOC T

CTaHaapT

[CUREZES  CrpaTernyeckme

napTHepbI

INFINET

wireless

&2 Huawer i NMPOTEW

KOMMAHUSA T8

MHCTUTYT CBEPXBbICOKOYACTOTHOM
nonynpoBoAHNKOBOU
aneKTpoHuku PAH

HMN® «bepkyT»

Roaming Steering

MpousBoguTenn/paspaborunk

HN® «BepkyT» (MBercut)

Fpynna KomnaHum
«hxeBcknn pagunosasog» (MP3)

rpynna Komnakuii, KoTopble pa3pabaTbiBalOT U NPOU3BOAAT annapaTypy B UHTepecax
PaKeTHO-KOCMUYECKOli nNp ™, X Aopor, HehTeno6 wWwen oTpacnu
1 TeNneKOMMYHUKaLyiA. OAHUM U3 HaNpaBNeHni paboTbl ABNAETCA pa3paboTka M NPONU3BOACTBO

000 «BbVY/AT»

CYeTUnK INeKTPUUECKON IHEPruM CTaTMUecKuin 0fHO(a3HbIA

UHTEeNNeKTyaNlbHbIN

Npoussogutens/paspaboTumnk

000 «bYNAT»

000 «NH(puHeT»

06opyposanue BLLUMA

\ | Npoussoautens/paspaboTunk 000 «MHmHer» (Infinet Wireless)

«HoBble Tenekom PewweHUsa»
(000 «HTP»)

NporpammHoe o6ecneyeHne 6a3oBoii cTaHuum LTE

" e ——— AKTMBHOTO PaAN0060PYAOBaHNA ANs CeTel COTOBOM CBA3M 1 CMELVManbHON PagnoCBA3N + [FE— 060pyaoBante BILIMJ AN OPraHN3aLMM MArMCTPAbHBIX
KomnnekT 6eckopnycHbix MUC ans npuema n nepefaun curHana K-guanasona BELELILE (AR oaming Steering Ha3ssanwe peueHia BVNAT-32 K KaHanoB 1 ceTeil 4OCTYNA ONEPaTOPCKOro Knacca NMpoussogutenn/paspabotumk 000 «HTP»

NMpoussoguTens/paspaborumnk

Ha3ssaHue peweHus

Ha3nauenue pewenns

NCBYMN3 PAH

Komnnekt 6eckopnycHbix MUC ana npuema u nepepauu
curHana K-puanasona

[INs UCNONb30BAHUA B TPAKTAX PAAMONPUEMHbIX
1 papvonepeaatolnx yCTpoinCcTs

Ha3HaueHue peweHns

CucTema ynpasneHns perucTpaunsmm aboHEHTOB B CETSX
POYMWUHr-NapTHEpa. INEeMEHT UHTENNEeKTYanbHOW ceTu
(Intelligence network). B3aumonencTsyeT ¢ 0ONOPHON CeTbio
(core network) MOBUNBHOTO ONepaTopa v BUNNMHIOBOW
cucTemon

Komnnekc oDAS “RADIUS”

OCHOBHbIE XapaKTepucTUKn
TexHonorus U3rotoBneHus
CocraB
Pasmep MUC I'YH
Pasmep MUC NC
Yactora 'YH

HEMT GaN Ha noanoxkax candgmpa

MWC TYH, MUC npeobpa3osatena curHana (MC)
1,6x1,9 MM

1,6%2,8 MM

19,5-21,5 Ty,

OCHOBHbI@ XapaKTepucTukn
TexHonorus csAsu

MponyckHas Cnoco6HOCTb
KaHana

CoBOKYMHasA NponyckHas
€noco6HOCTb

3G, LTE, 56

5000 TPS

TOpU30HTanbHOe MaclTabupoBaHne

BbICOKOHArpyeHHOE NPOMbINEHHOE pelueHune, 0bpabaTbiBaloLlee B OHNaNHe 60ablloe

Mpou3sBoguTenn/paspa6oTunk
Ha3ssaHue peweHus

Ha3HaueHue peuexns

Tpynna KoMnaHui «VKeBCKUA pafno3aBoa» (1P3)
Komnnekc oDAS “RADIUS”

BHewwHAs pacnpefeneHHas aHTeHHas cuctema oDAS «RADIUS»
npefHa3HayeHa Ana co3jaHns coToBOro NOKPbITUA

Ha ene3HblX, aBTOMOGUMbHbIX JOPOraX U B ManoHaceneHHbIx
nyHkTax. Cuctema obecneynsaet 3hheKTMBHOE NCNONb30BaHNE
eMKOCTI CYLeCTBYIOLLeN CeTI onepaTopa CBA3N.

Komnnekc npumensietcs ans pabotbl B cetax LTE, UMTS, GSM

1 MO3BONAET NOCNEA0BATENbHO BbIHECTI CEKTOPA 6330BON
ctanumu (5C) Ha paccTosHma 10 90 KM B TpU nporeTa

(0 60 KM C OMTUYECKUM KaHaNoM peTpaHcisumm),
OAHOBPEMEHHO 06eCneynBas CHIKEHNE KanuTanbHblX

HasHauenne pewenns

CYeTYMK INEKTPUYECKOM IHEPrUM CTaTUYecknin OAHO(A3HbIN
NHTENNEeKTYanbHbIiA

HanpskeHue nutadmna 10 B
Hanpsxenue ynpasnesus 0-7 B

KONM4yeCTBO 3anpocoB Mo ynpaBneHuto perncrpaunamn A00HEHTOB B CETH POYMUHI-NAPTHEPOB.

% VmeeT pacnpepieneHHylo apxuTekTypy. MponyckHas cnocoGHOCTb MOXET YBENNUMBaTLCA 3a CyeT
| ropu30oHTaNnbHOro MacWTabUpoBaHMS KaXAOTO INEMEHTa.

PelweHne MHTErpupyeTcs ¢ TeneKoMMyHUKALNOHHbIM 060PYA0BaHNEM COMNACHO CneLnduKaLmnam

1 3KCNAYaTaLMOHHBIX 3aTPaT Ha CO3AaHue 1 06CnyxnBaHne
COTOBOW MH(PACTPYKTYPbI

OCHOBHbIE XapaKTepuCTUKN

Hanpsbxenue nutanus
0TpULATeNbHOWN NONAPHOCTH

BbixogHaa mowHocTb M'YH

CnekTpanbHas NNoTHOCTb
a3oBbix WymoB M'YH npun
oTcTpoiike 100 I

Koathpuument
npeo6pasosanusa MC

Tok notpe6nenns M'YH
Tok notpe6nenuns NC

MpucyTcTByet

17-18 nbm

-65 AbH

1-4 nb

90 MA
90 MA

3GPP. MoaaepxuBaeTcs AMHamnyeckoe ASN-onucaHue, 4to NO3BONAET NErko 406aBAATb
nponpueTapHble MPOTOKONbI N BbICTPO MHTErPUPOBATLCA C BHEWHUMMU CUCTEMAMU. 3anoxeHa
rMBKOCTb U Nerkas KacTomusauus noruk 06paboTku 3anpocos. ECTb BO3MOXHOCTY No paboTe

© 06LI.LEI'IDMHRTbIMI/I oyepeaamun

[laHHble 0 cTaTyce peweHns

KoMmepueckui NpoaykT

PewweHune BHeapeHo B ceTn «Tele2 Poccua»

[laHHble 0 cTaTyce peweHus

JKCnepuMeHTaNnbHbIN 06pa3eLl, BO3MOXEH MOHTAX B KOpnyc
QFN 5x5 mm

Ycunutenb HpOME)KyTO‘-IHOi"I 4acToTbl

MpousBoguTenn/paspaboTunk
Ha3sBaHue pewenus
Ha3sHaueHue pewenns

CBYM3 PAH
Yeunutenb npoMexyTouHom YactoTbl (YNY)
YMY ncnonb3yeTcs B TpakTax pafuonpuemHblX YCTPONCTB

Mpou3ssoguTenb/paspaboTunk

Ha3BaHue pewenus

Ha3nauenune pewenns

HN® «BepkyT» (MBercut)
Real-Time Intergration Suite (RTIS)

Mnatdopma AnsA pa3paboTkn cepsucoB, BU3HEC-NPOAYKTOB
1 NPOBEefeHNs UHTErpaLmMu Mexay CeTbio Mo6UNbHOro
onepatopa, 6UANNHIOBON cucTemon, IT-naHwadTom

1 BHEWHNMU CUCTEMAMK

OCHOBHbIE XapaKTepucTukn
TexHONorus U3roToBneHuns
Pa3mepbl kpuctanna
[lnanasoH vactot
Hanpsbxenue nutaHus
Hanpsbkenne cvmeuieHus
KoahhmumeHT wyma
KoachchuuymeHT ycunenms
MowHOCTb NUHenHas
Tok notpe6neHus

HEMT GaN Ha noanoxkax candgmpa
1,1x1,6 MM

0,1-2 Iy

6B

MpucytcTayet

2 b

6onee 20 nb

15-16 obm

80 MA

o cTatyce p

[JlaHHble 06 UCTbITaHNAX

OnbiTHble 06pa3libl 6eckopnycHbix MAC

MUC npownu ucnbiTaHus Ha cneumanbkble hakTopsl,
MexaHnyeckne BO3AENCTBHSA, KNMMATNYeCKne BO3AENCTBHS,
NCMbITAHMS Ha 6€30TKA3HOCTL

KopnycuposanHaa MIUC ¢ aHTeHHamu Ana npuema u nepejaun curHana

V-guanasoHa

OCHOBHbIE XapaKTepucTukn
TexHonorus csA3u

TponyckHasa cnocobHOCTb
KaHana

COBOKYMHasA NponyckHas
€noco6HOCTb

3G, LTE, 56

25000 TPS

TOpU30HTanbHOe MaclTabuposaHne

PewweHne knacca rnbpuaHbIX MHTErpaLnoHHbIx nnatdopm 1 ESB, 0CHOBAHO Ha KOHLenuun Service-
Oriented Architecture, conepxuT Habop UHCTPYMEHTOB BbICTPOI Pa3paboTKu U UHTErpaLmun
BbICOKOHArPY)XeHHbIX 1 MacLUTabupyemblx pelleHni 06CnyxmBaHus. BKlouaeT MHTErpaunoHHyio
wuHy ESB, w3 aoctyna APl Gateway, Event Broker, Habopbl UHCTpyMeHTOB (Frameworks) anst
pa3paboTKu/MHTErpaLmm, CONEPXMUT Peanu3alLinio HOBbIX PeLieHuid Ha A3bikax BPEL, Java, Lua,
1Cnonb3ys Gu3Hec-npaBuna n 06ecneunBasn 4OCTYN K MHTErpPUPYEMbIM CUCTEMAM.
llopnepxmBaoTCA CECCMOHHOCTb 1 pacnpeaeneHHble TpaH3akuuu, Open AP, ncnonb3yiotcs
COBPEMEHHbIe CPefiCTBA MOHUTOPMHIA U 06pPaboTKM BCex 3anpocoB. MoafepKm1BaeTca
aBTOCKaNMpOBaHMe peleHnit peanu3oBaHHblx Ha nnatqopme.

Mnatdopma RTIS ncnonbayetca Ana 6bICTPOrO CO3AaHIUS GU3HEC NPOAYKTOB/NPOLIECCOB

11 NPOBEEHNA MHTErpaumit. BNAETCS NPOMbILNEHHbIM PeLieHeM, Nerko MaclTabupyetcs u ans
06OMeHa COOBLUEHNAMN MeXaY KOMMOHEHTAMI UCMONb3YEeTCs MHTErpaLMoHHas WHHA.

Ha nnatchopme peann3oBaHbl 6onee 30 npoaykToB 1 6onee 100 BCnomoraTenbHbIX NOACUCTEM,
CNONb3yeMbix Y 32 0NepaTopoB CBA3M, B TOM YuCne Y KpynHbix onepatopos: «Tele 2 Poccus», MTC,

JAZZ, «Tele 2 Ka3axcTaH» n ap.

Mnatdopma RTIS BxoauT B peectp poccuitckoro MO (Homep 3anucy B peectpe 307096).
CywiecTByeT BO3MOXHOCTb MCMONb30BaHMs Opensource cTeka

060pyaoBaHue RADIUS NOAHOCTbIO COBMECTMMO C 060pyA0BaHINEM 6a30BbIX CTaHLMIA MNO6bIX
MUPOBbIX NPOW3BOAUTENEN U MOXET BblTb MPUMEHEHO ONepaTopamu CBA3M Kak KOMMNAEKCHOe
pelueHne Ana Co3aHNA N0KANbHOTO PaANONOoKpbITUA (26, 36, 4G) yAaneHHblX TepPUTOPUNA.
060pynoBakue RADIUS ceptuduumposaro B PO (0C-2-CMNC-1052)

CocTas

MoaaepKKa CTaHAapToB

Noanepxka npotokonos loT
MoTpebnenne sHeprum
MIMO

BbIXOAHAA MOLLHOCTb
Pagnyc nokpbitus

Pa6oTa NMHWIM peTpaHCAALNM
10 ONTUKE U Pasno

RAN Sharing

Pasmepbl, Bec

1. bnok FSC npeaHasHayeH Ans npeo6pa3oBaHns HECKONbKIX
Hecyux yactot LTE, UMTS unn GSM (GSM-R), nosnydaembix
oT 6330807 cTaHuMK (5C) BO BHYTPEHHME CUrHanbl CUCTEMbI
RADIUS.

2. bnok FSR npeaHa3HayeH Ans npuema 1 06paTHOro
npeobpa3oBaHNA HeCyLMX YacToT C NOMOLLbI PafnonuHUM
VW ONTOBONOKOHHOTO KaHana B CUrHanbl COTOBOW CBA3M,
obecneynBas Co3faHne CeKTOPoB, aHanoruyHblx bC.

3. Moaynb kaHana petpaHcnaumin (RM) obecneunsaet paboty
BCTPOEHHOW PAAMONANHNN.

4. Mogynb cepBucHOro kaHana (SM) obecneyusaet
OpraHn3auuio A0NONHNTENbHBIX CEKTOPOB Ha YAaNeHHOM
cainte ¢ 6nokom FSR

LTE 1800 FDD;
UMTS 2100;
GSM 900, GSM-R, LTE 450, LTE 2100, GSM 1800, LTE 800

In-Band NB-loT

110/220 B nepemeHHOro ToKa UK -48 B NOCTOAHHOTO TOKA;
<300 W (FSR); < 100 W (FSC)

2x2

10 BT; 20 BT [0 4-X HE3aBUCUMbIX CEKTOPOB HA KaXAOM cauTe
(10 6 C ONTMYECKMM KAHANOM PeTPAHCASLNM)

Pafnyc noKpbITUs aHanoruueH CTaHaapTHon bC Ha KaXaom
BbIHECEHHOM CaiiTe (40 3 XONoB peTpaHcaaLnm)

Monoca yacTot: 6,4-7,1 Iy (nonoca BHe NULEH3MPOBAHHOMO
CMeKTpa COTOBbIX CUrHANOB). Pabouee paccTosiHne paamo —
10 30 kM. OnTMKa - 40 65 KM

4 input/output kaHana (a0 6 - ¢ ONTUYECKUM KaHANOM
peTpaHcsLum);
2 (unu 6onee) onepaTopos CBA3M

352x291x197 Mm (FSR, FSC), 15 kr (FSR), 12 Kr (FSC);
213x132x55 MM, 4 Kr (RM);
220x174x75 MM, 8 Kr (SM)

OCHOBHbIE XapaKTepuCTUKn
Mcnonb3yemble NpoTOKONbI
ba30Bbli TOK
MaKcUManbHbIA TOK
Yncno Tapudos

Bpemst XpaHeHus AaHHbIX Npu
OTCYTCTBUU MUTAHUS

Knacc 3awutbl
OT NPOHUKHOBEHUS MbINN W BOAbI
no MOCT 14254-2015

Macca, He 6onee

JKennyaraums npu Temneparype
OKpy)atowiero Bo3ayxa

CpeaHss HapaboTka Ha 0TKas,
He MeHee

CpefiHui Cpok CRyX6bl

LTE CAT-M/NB, 56 mMTC
5A,10 A

60 A, 80 A, 100 A

0T 1[0 4

30 net
IP65

2 Kr

0T -40 po +70°C

320000 4

30 ner

MpumeHeHve:

- MarucTpanbHble KaHabl Ans CoeAMHeHNs 6a30BbiX CTaHLMI
cetent 2G/3G/4G n LTE;

~ OMOPHbIe KaHanbl Ans 6330BbIX CTaHLMI 6ECNPOBOAHbIX
nHTepHeT-nposaiaepos (WISP);

- «mocneaHAs MANA» Ans TPYAHOAOCTYNHbIX PaioHOB
11 CenbCKoW MeCTHOCTH;

- Hefloporas anbTepHaTiiBa pagnopenentbiM CTaHLNAM

HasHaueHue peweHns

OCHOBHbI@ XapaKTepucTuku

NPOM3BOAUTENBHOCTD: BbICOKASH MPOMYCKHAsH CNOCOBHOCTb 0 1200 MOUT/C 1 AANbHOCTb MOKPbITUS
10 180 kM 1 60nee NO3BONAIOT CO3AaBaTb HECNPOBOAHYIO MH(PACTPYKTYPY ~ Kak B rOPOACKON, Tak
11 B CENbCKOW MECTHOCTU.

T6KoCTb: B NPoAYKTOBOM NopThonno «MHdUHET» - 6ecnpoBofHble CUCTEMbI, KOTOPbIE
(YHKLMOHMPYIOT B Pa3NnYHbIX YaCTOTHbIX AMANa30Hax W NPefHa3HaueHbl ANs CO3AaHMs ceTel
TOMOMOTMIA KTOUKA-TOUYKA» 11 KTOUKA-MHOTOTOUKA.

WnTerpauma: pelwerns nNerko NHTerpupyioTca B M0G0 CyLIECTBYIOLLYI0 CeTeBYI0 MH(PACTPYKTYpY
(Bkntouasi MPLS) 6narosapst 6oratomy Habopy CeTeBbIX (hyHKLMIA 1 MPOTOKOMOB B CBOEI 06MACTH.

| HapewnocTb: 6onee 500 Tbic. CePTUQMUMPOBAHHbIX YCTPOICTB, YCTAaHOBMEHHbIX B CETAX ONepaTopos
o

CBA3M BO BCEM MUPe, paboTaloT B Pa3HbIX YCIOBUAX Opr)KaFOLLlel;l Cpefibl 1 06ecneynBaloT Cabile
15 neT HenmpepbIBHOTO UCMONb30BAHNA.

MH(PACTPYKTYPbI C MUHUMANbHBIM KOMMUECTBOM CETEBbIX INEMEHTOB, COKpaLLas TakimM 06pasom
3aTpaThl Ha BCEM MPOTHKEHUN KM3HEHHOTO LKNa 060pyA0BaHNS

[laHHble 0 cTaTyce peuweHns

Nuch 0

POP
B CeTaAX CBA3N

Kommepuecknit npogykT

OCHOBHble 3aKa3unKK: CeTeBble N CObITOBbIE KOMMAHUY,
CTpouTeNnbHble KOMMNAHUKN

CUeTUMK INEKTPUUECKON IHEPruM CTaTMYeCcKuin TpexdasHbii

UHTEeNNeKTyanbHbIN

NpoussoauTenn/paspaborTumnk
Ha3Banue peweHus

Ha3HaueHue pewenus

000 «bYNAT»
BYNAT-32.3

CYeTUMK 3NEKTPUUECKON IHEPTUN CTaTUYECKN TpexdasHbli
VHTENNEKTYaNbHbIA

NMpoussoguTtens/paspaborumnk

Ha3zsaHue peweHus

Hasnauenue pewenns

NCBYM3 PAH
Kopnycup MUC c anT ans
1 nepepaum curiana V-guanasoHa

[INs MCNONb30BAHUA B TPAKTAX PAAMONPUEMHbIX
1 papvonepeaatolux yCTpoinCcTs

p

OCHOBHbIE XapaKTepucTuKn
TexHONOrus 3roToBneHuns

CoctaB

HEMT GaN Ha noanoxkax candmpa

T'YH, 6anaHcHbI CMecuTenb, NpUeMHas 1 nepeaaollas
AHTeHHbI Ha OHOM KpucTanne B kopnyce. Kopnyc 3akpbit
PaaMOoNpPO3pPaYHON KPbILIKOW.

[laHHble 0 cTaTyce peleHns

pueckoe np

Kommepueckni npoaykT

PelueHune ycTaHoBNEHO HA ceTaX 15 MOGUbHBIX ONepaTopoB
Poccuu n CHI. OcHoBHble 3aka3unku: «Tele2 Poccusy,
«MoTu», «Coep mobainy, «Tene 2 Kasaxcta», Tcell
(TapxukmucTan)

Real-Time Univesal Charging Gateway

MpoussoguTenb/paspaboTunk

Ha3BaHue pewenus

HN® «BepkyT» (MBercut)
Real-Time Univesal Charging Gateway

Online-ynpasnetme ceccuamm ycnyr GSM, LTE n 5G.

[laHHble 0 cTaTyce peweHus

MHopmaums o npumeHeHnn
B CETAX CBA3N

Kommepueckuit npoaykT

3Kcnayartauusa Ha cetax onepatopos MAO «MTC»,
MAO «Mera®oH», MAO «PocTenekom»

NFWare (000 «H®Bep»)

paspaboTuuk cetesoro M0 Ans on

epaTopoB CBA3M 1 NHTEPHET-KOMNaHWI HA OCHOBE TEeXHONOTMN
cebs Kak i1 NOCTaBLYMK P

il ANA KpUTUYECKON

3apeKc
P

OCHOBHbIE XapaKTepucTuKm
Mcnonb3yemble MPOTOKOMbI
ba3oBbli TOK
MakcumanbHbli TOK
Yncno tapudos

Bpems XxpaHeHust AaHHbIX Npu
OTCYTCTBMN NUTAHUSA

Knacc 3awuntbl
OT NPOHWUKHOBEHWSA NbIAN U BOAbI
no rOCT 14254-2015

Macca, He 60nee

JKcnayaraums npu Temneparype
OKpyXaloulero Boayxa

CpeaHas HapaboTka Ha 0Tkas,
He mMeHee

CpeaHuit Cpok cryx6bl

LTE CAT-M/NB, 56 mMTC
5A,10 A

10 A, 60 A, 80 A, 100 A
0T 110 4

30 ner
IP65

3 Kr

Ot -40 go +70°C

320000 4

30 net

[lanHble 0 cTaTyce peweHus

KomMMmepueckuii npoaykT

WNHchopmaums o npuMeHeHNm B CETAX CBA3N

06bem NoCTaBoK

OCHOBHble 3aKa3unkm

Mopem BCTpanBaemblit

[0 1 MIH. WTyK B rog

CeTeBble W COBITOBbIE KOMNAHNK, CTPOUTENbHbBIE KOMMAHNN

e

NMpou3soguTenn/paspaborumnk
Ha3Bahue pewenus

Ha3HaueHue peweHus

000 «bYNAT»
ALWIHE.464113.XXX, MogeMm BCTp emblii, uHTepdeiic 532

N3nenue npeactasnset u3 cebs PCB-moaysb, BbINOAHEHHbIR
no TexHonorun SMD, npefHa3HaueHHbI ANA BCTPanBaHuA

B u3nenus «bYNAT-32» n «bY/AT-32.3» (MHTerpame B KOopnyc
npubopa yueta 3neKTpoIHeprum)

TPOMEXYTOUHbIA 3NEMEHT nHTennekTyansbHoi cetn (Intelligent

MHTepHeT-UH(PACTPYKTYpPbI 1 5G HA MeXAyHapoaHOM pbiHke: B CHF, 3anagHoii Espone, CLUIA
1 A3un. Cpen KNMEHTOB KpynHeiilune onepaTopbi MOGUNbHOW CBA3M 1 NHTEPHET-TUTaHTbI, Takue

Pasmepbl kopnyca 7x7 Mm

[lnanasox uactot BY
[lnanasoH nepectpoexns M'YH
Hanpsbxenune nutaHus
Hanpsxerune ynpasnexus

HanpshkeHne nutaHua
0TpmuaTean017| nonapHoCTH

BbIX0/iHAA MOLIHOCTb
nepefaiouLero KkaHana

UyBCTBUTENBHOCTb MPUEMHOTO
KaHana (Fnu=500 Mru 8 nonoce
npuema kI, curnan/wym 10 ab)

Tok noTpe6nexns

65-68 Iy
bonee 1 Iy,
8B

4-8 B

MpucyTcTeyet

bonee 10 abm

-80 nbm

50 MA

Ha3HaueHue pewenns

newtork) mexay onopHo cetbio (core network)
1 6unnuHroson cuctemon (BSS domain)

OCHOBHbIE XapaKTepucTukn
TexHonorus csA3u

MponyckHas cnoco6HOCTb
KaHana

CoBOKYMHas NponyckHas
€noco6HOCTb

3G, LTE, 56

1200 TPS

TOpU30HTaNbHOEe MaclTabupoBaHne

MoaaepxnBaloTcsa NPOTOKONbI nakeTHON nepeaayy AaHHbIX U passiMyHblie Bepcun NpoTokona

Diameter

p ToM thoHpaa «C

Virtual Carrier Grade NAT

# Kak Vodafone, Beeline, Tele2, Mail.Ru, VK 1 apyrue. Komnanus ocHoBaHa B 2014 ropy, sBnserca
Ochucbl NFWare pacnonoxenbl B Poccun, CLIA u Ucnahum

o Wl

Mpou3sBoguTenn/paspa6oTumk
Ha3sBaHue pewenus

Ha3HaueHue peuexns

NFWare
Virtual Carrier Grade NAT

lMporpammHoe peteHue TpaHcaauuu IPv4-agpecos, kotopoe
N03BONAET pewunTb npobnemy ucuepnanus IPv4-agpecos
ana LTE n 5G onepatopos. Pewenne ot NFWare pabotaet
Ha CTaHAAPTHbIX CepBepax X86-apxuTeKTypbl.

OCHOBHbI@ XapaKTepucTuku

Ta6apuTHble pasmepbi (LLxBxr),
He 6onee

Macca, He 6onee

Temnepartypa okpyxaowero
BO3MyXa Mpyu 3Kcnayarauuu
n3genvs

Wcnonb3yemble NpoTOKOMbI

uuIc

45x10x55 MM

0,05 Kr

Ot -40 po +70°C

LTE CAT-M/NB, 56 mMTC

CranaapTHble SIM-kapTbl (mini-SIM (2FF)), iSim (iUICC) BHyTpH
Kopnyca ¢ 3aWuTon 0T U3bATHS

|| B NPOV3BOACTBO

[laHHble 0 cTaTyce peweHus

JKCNepUMEHTaNbHbIN 06pasel

o cTatyce p

Traffic Management

Kommepueckuit npoaykT

PeuweHne BHEAPEHO HA CETAX 9 MOOUNbHBIX ONEPaTopos,
B TOM uncne «Tele2 Poccus», «MoTusy, «Coep mo6ann»,
«Tene 2 Kasaxcran», Tcell (Tagxukncran)

MpousBoguTenn/paspaborumk

Ha3BaHue pewenus

HasHaueHune pewenns

HN® «BepkyT» (MBercut)
Traffic Management

PelweHune no ynpasneHuto QoS MoBUNbHON Nepeaayn AaHHbIX
B LeNsx peanu3auun 6U3Hec-3aday onepaTopa: CHWKeHne
OTTOKQ, MOTMBALMS (OKYCHbBIX TPynn, ynpasneHne
neperpy3kamin CeKTOpoB. PacluupeHne hyHKLUMOHANbHbIX
BO3MOXHOCTel PCRF onopHow ceTn

OCHOBHbIe XapaKTepuCTUKN
MponyckHasa cnocobHOCTb
Pexumbl

MapuwpyTusauus

[ipyrue BO3MOXHOCTH

[0 240 T6UT/C HA T BUPTYaANbHYIO MaLLUHY
NAT44, NAT64

Cratuyeckasn BGP; OSPF; IS-IS; RIP; vCGNAT;
Takke MOXeT paboTaTb Kak CeTeBoW MapLpyTM3aTop

Deterministic NAT;, Hairpinning; Paired Pooling; Port Block
Allocation (PBA); Port Control Protocol (PCP); ACL

[laHHble 0 cTaTyce pelieHns

Kommepueckuit npoayKT

[laHHble 0 cTaTyce peweHns

| NHdpopmaums o npumeHeHnm

B CeTAX CBA3U

Virtual Load Balancer

Kommepuecknit npoaykT

OCHOBHbI@ 3aKa3uuMKK: ONepaTopbl CBA3N N NHTEPHET-
npoBanaepbl.
Cpeau knueHToB: Beeline, Vodafone, Tinkoff, Tele2

OCHOBHblE XapaKTepuCcTUKM
TexHonorus A3

lponyckHas cnoco6HOCTb
KkaHana

CoBoKynHas nponyckHas
€noco6HOCTb

LTE

1000 TPS

[OpM30HTaNbHOE MACLITABUPOBaHNE

Ynpasnetue QoS ycnyri Ha BCeil CETEBOW apxMTEKType MOGUBHOMO Oneparopa CBA3WU B pexume

real-time.

Ynpasnetne QoS AnA pelleHns 6usHec-3afay onepatopa no cermeHTamM aboHeHTOB U TUNam
TpadmKa: CHWKEHNE 0TTOKa, MOTMBALMSA NOTPe6neHns (OKyCHbIX rpynm, pacnpeaeneHue pecypcos
CETU MexJy TUNamn CepBICOB, YNpaBNeHUe Neperpy3Koi B CErMEHTax CeTu.

MopynbHasi apxuTeKTypa, 0CHOBAaHHAsA Ha CTaHAAPTU30BaHHbIX ceTeBbIX yHKumax 3GPP: PCRF/PCF,

RCAF/NSMF, SCEF/NEF.

BO3MOXXHOCTb MEPenCnonb3oBanms TeKyLMX 3anyLeHHbIX QYHKUAA OT CTOPOHHUX NOCTABLMKOB.
T6KMe MeXaHN3Mbl MHTErpaLui U KOMMNEHCMPOBAHNA OrpaHNUeHIN TeKyWnX pelenui: BSS,
PCRF/PCF, TDF/AF, eNB/gNB, MME/AMF

MpoussoauTenn/paspaborumnk
Ha3ssaHue peweHus

Hasnauenue peuenus

NFWare
Virtual Load Balancer

Poccuiickoe pelueHne MUPOBOro YPOBHS Ans 6anaHCUPOBKM
Tpacuka B LIOJ, MHTEpHET AaTa-LeHTpax

1 TeNeKOMMYHNUKALMOHHbIX ceTsx. MporpamMmmHoe obecneyenine
paBHOMEPHO pacnpefenser Tpaduk Mexay cepBepamu,
OCHOBbIBAACb HAa MH(OPMALMN, COAEPXALLENCs B nakeTax,
0TAaBas NPEANOYTEHNE MEHEE 3arpy)XEHHbIM CepBepam.
PeweHrune ot NFWare paboTaeT Ha CTaHAApTHbIX cepeepax x86
apXUTEKTYpbI

[laHHble 0 cTaTyce peueHns

JlaHHble 06 ucnbiTaHMAX

Nnauupyembie CPoKM 3anycka
B NPOM3BOACTBO

[pOTOTU; NNAHNPYETCA NUAOTUPOBAHME Y 4 MOBUNbHBIX
oneparopos Poccun n CHI

lnaHoBble CPOKM MUAOTMPOBAHMA — 3-11 kBapTan 2021 roaa

2022 rop

OCHOBHble XapaKTepucTuKu
CKopocTb 06paboTKM

besonacHocTb

BapuaHTbl ncnonb3oBaHna

[lo 40M coefiHEHNI B CeKyHAY

3awwmTta ot DDOS; mexaHu3m Drop-entry; SYN-cookie;
Advanced connection live-time control

banaHcupoBka Tpaduka mexay DPI.
banaHcuposka Tpaduka mexay TCP OPTIMIZATION.
banaHcuposka HTTP-3anpocoB Ana UHTepHeT-pecypca

[laHHble 0 cTaTyce peweHns

NHchopmaums o npumeHeHUN
B CETAX CBA3M

Kommepueckuit npopykT

OCHOBHbI€ 3aKa3uuKK: TeNeKOM-0nepaTopbl 1 NHTepHeT-
KOMNaHUM.
Cpean knneHToB: Mail.Ru, «BkoHTakTe», «OAHOKAACCHUKN.IU»

WNHopmauus 0 npuMeHeHUN B CETAX CBA3N

06bem NoCTaBoK
OCHOBHble 3aKa3unku

[0 1 MIH. WTYK B rog

CeTeBble 1 COHLITOBbIE KOMMAHUY, CTPOUTENbHbIE KOMNAHUN
- —

NlanHble 0 cTaTyce peweHns Kommepueckinit npogykT

% Undhopmauus o npuMeHeHun YcTaHoBNeHo 6onee 500 Tbic. yCTPOUCTB «MHDUHET»

B CeTaX CBA3N B 130 CTpaHax Mupa Ha 5 KOHTUHEHTax.

¥ | ONTHueckue TpaHcusepb

NpoussoauTens/pa3paboTunk 000 «®anbepTpeng»

HasBaHue peweHuns OnTuueckmne TpaHcusepbl CPRI, LTE, 56

TpUMeHsIeTcA Kak onTUmManbHoe pelexve Ans Front-haul
nepefaun 5G, coeguHsas DU u RRU, npeanaraet BbiCOKYHO
NPONYCKHYI0 CNOCOGHOCTb W HU3KME 3aAepKKI. Takke
ncnonb3yetcs B Middle-haul B ceTsix 5G kak TexHonorus
Nx25G Ans KonbUeBon WHAPACTPYKTYpHOW ceTn DWDM.
B nepegaue Back-haul ucnonb3ytotcs kak Nx100G ans
TpaHCNopTHbIX ceTern OTN

Ha3nauenue peuwenns

OCHOBHbI@ XapaKTepucTuku
CkopocTu nepefaun aaqHblx  OT 1 [0 100 T6uT/c
Mopm-taktop SFP/SFP+/SFP28/QSFP+/QSFP28
MoaaepxuBaemble npotokonbl  eCPRI/Ethernet/OTN

[laHHble 0 cTaTyce peleHns Kommepueckinit NpoayKT MaccoBoro NPou3BoACTBa

OcHoBHble 3aka3unku: MAO «PocTenekom»,
MAO «BbimnenKom», MAO «MTC», MAO «Mera®ohy, «Tele2
Poccusa» u ap.

UHdopmauus o npumeHeHnmn
B CETAX CBA3M

OnTuyeckuii TpaHcusep

Npou3sBopuTenn/paspaborTunk 000 «®anbepTpens»
OnTuueckuit Tpancusep QSFP-DD

OnTnyeckne KOMNOHEHTbI, ONTUYECKNe yCTpOI}ICTBa

HasHauenne pewenuns
| P 10 3anpocy KNNeHToB

OCHOBHbIE XapaKTepuCTUKN
CKOpOCTM Nepedaun AaHHbIX [lo 400 r6uT/c
®opm-thaktop QSFP-DD
Noagepxmeaembie npotokonsi  eCPRI/Ethernet/OTN
Pa6ouee pacctosiHne [0 10 KM

[laHHble 0 cTaTyce pelweHns Mpototun

MapTHep no TecTupoBanuio NMAO «PocTenekom» (8 npouecce

.| AanHbie 06 ucnbiTaHnAx TeCTHpORaHI)

Mnaunpyemblit CPOK 3anycka Hoa6pb 2022 rona

NpeanpuaTMe-U3roToBUTEND 000 «®anbepTpens»
Mnaxupyembiit 06bem Bbinycka  [lo 20 YCTPONCTB B MecsLy

AO «3eneHorpapckuu
HAHOTEXHONOIrMUYECKNA LLEeHTP»

MynbTunnekcop

Ha3BaHue peuweHus

Ha3nauenue peuwenus

MporpammHoe o6ecneuenne 6a3oBoii craHyum LTE (LTE-A)
NTS-VRAN

MporpammHoe obecneyeHne 6a3080i CTaHuum LTE NTS-VRAN
npefHa3HauYeHo ANs OKa3aHWa ycnyr COTOBON CBA3N B PA3NNYHbIX
[vanasoHax. ApXUTEKTYpa peLleHnst COOTBECTBYET KOHLeNLum
Open RAN 1 nopfepxuBaeT pasfeneHne Ha KOMNOHEHTbI
Distributed Unit u Central Unit (Split Option 2). MporpammHoe
o6ecrneyeHne NoafepkNBaeT NPOLIECCOPHbIE apXUTEKTYPbl X86,
ARM, PowerPC 1 annapatHble yckoputenn ASIC

OCHOBHbI@ XapaKTepucTuKku
[lynnexc
YacTOTHbIN AnanasoH
Mnatthopmbl
NHTepdencb!
MIMO
Pabouas nonoca yactot

RRC coeanHenns

Mo61nbHOCTb a6OHEHTOB

ANropuTMbl yripasnetns
JOCTYNOM 1 neperpy3kamn

MNaHMPOBLMK PaANOPECYPCOB

Kayectso cepsuca

CYHXPOHN3aLnsa
CucTema ynpasnexus

YnpasneHue
NpOU3BOANTENbHOCTbIO

FDD; TDD

Band 1, 3, 7, 8, 20, 31, 38, 40, 41

x86; PowerPC; ARM

F1; S1

2x2; bxk; 8x8

LTE - 1,4; 3; 5; 10; 20 My,

300 RRC Connected Users Ha cekTop, Ans kaxaon nonocsl LTE -
5;10; 15; 20 My,

Handover BHyTpu LTE yepe3 S1-uHTepdeiic B COOTBETCTBUN
TS 36.412 Rel.14; Handover BHyTpW LTE uepe3 X2-uHTepdeic
B COOTBETCTBUM TS 36.422 Rel.14

Mopaepxusaetcs Admission/Congestion control B cutyauusx
NOAKIOYEHNS MONb30BATENs Ha COTY (B YACTHOCTH,
npu Bxoaswem handover). Yuet ARP u PRB usage

Noaaepxusaetca UL/DL-nnaHnpoBuyk Proportional Fair.
MoaaepxmnBaetcs pabotrocnocobHocTb 12 UE-Category, ¢ 1 no 12

ApxutekTypa QoS, knaccbl QoS 1 aTpubyThl, ONpeaeneHHble
B RFC2475 Ans TPAHCMOPTHOTO MHTepdelica.

OTo6paxeHne NakeToB CUHXPOHWU3ALNK HA COOTBETCTBYIOLEE
3HayeHne DSCP.

OTo6paXxeHune NakeToB CUHXPOHW3ALMK HA COOTBETCTBYlOLIEE
3HaueHne 802.1p.

IEEE 802.1p.

Mapkuposka DSCP Ha ocHoBe pe3ynbTata Knaccudukauuu

Mopaepxusaetcs GPS/IMOHACC
MoHUTOpUHT 060pyA0BaHNs, yaaneHHoe o6Hosnetne MO

MoAfepKMBAETCA C60p 6a30BbIX CUETUMKOB B COOTBETCTBUN
co cneundmkaumen 3GPP TS 32.425

JlaHHble 0 cTaTyce peleHns

PagnopeneiiHas cTaHuus

[loctynHo Ans 3akasa ¢ 1-ro keaprana 2022 roga

Npoussoautens/paspaborunk
Ha3Bahue peweHus

iy
7

:f .

Ha3HaueHue peuweHns

000 «HTP»
Paauopeneiinas cTaHuus Mask1000E

[laHHOe 060pya0BaHNE MOXET BbiTb MCNONb30BAHO

ANA CTPOUTENbCTBA TPAHCMOPTHBIX KAHANOB ceTel [oCTyna
26/3G/4G/5G v opraHn3aumu rurabUTHbIX BbICOKOCKOPOCTHBIX
KaHanoB CBA3M C rapaHTUPOBAHHbIMM MapameTpamyu nepesaun
CepBNCOB B NPOEKTax MOAKMIOYEHNs Y3N0B CBA3N. ANbTepHaTHBa
BOJIOKOHHO-ONTUYECKIM NNHUAM CBA3M (BOJIC)

OCHOBHbI@ XapaKTepucTuku

[UrabuTHble KaHanbl ¢ 3a4epxKon 3agepxkn -0,040 mc. MonHoueHHan nopaepxka L2-thyHkumoHana,
NPUOPUTU3aLMY, ARANTUBHON MOAYNALMA. [IIUHHA NponeTa 40 3 - 6 KM (B 3aBUCUMOCTY OT TvNa
QHTeHHbI 11 JOCTYNHOCTH). HeT HEOBXOAUMOCTH B MOSYYEHIUM YaCTOT, YBEAOMUTESbHBIA NOPSA0K
.\‘h peructpaumm obopynosanus B PockomHaa3sope. PPNIC Mask1000E MOXeT ncnonb3oBaTbes Ans
LIMPOKOrO Kpyra 3afay — Hanpumep, ANA NpeodoneHns NpensTcTBUI, He NO3BONSAIOLMX NPONOXUTL
4 onTnueckuit Kabenb: pex, 03ep, XenesHORO0POXKHbIX MyTew, WOCCe, NCTOPUHECKUX 3AaHNA U CIOXKHON

MeCTHOCTU
TexHonorus cBs3u

AHTEHHble TexHONormm
YacToTHbIA AManasoH

MponyckHas cnocobHOCTb
KaHana 1 coBoOKymHas
NpONycKHas cnocobHOCTb

MunnuMeTpoBbIN AnanasoH, moaynaumum BPSK, QPSK, 16QAM
C pasnuyHbIM KO3t MUUNEHTOM KOAUPOBAHNSA

Napabonuueckne aHTeHHbl (Kaccerpeitta) auametpom 0,3 1 0,6 M
71-76 1 81-86 ITL, NONHbIA YaCTOTHbIA Aynnekc (FDD)

1000 M6uT/c

Npounssoputens/paspabotunk  AO «3eNeHOrPafACKUA HAHOTEXHONOTUUYECKIV LIeHTP»

Ha3Bauue pewenns AWG-mynsTunnekcop ansa DWDM-cuctem

OnTUYeckne Moaynu MynbTUNNeKkcupoBanus ans DWDM-ceTei
(ITU cetka, 100 ITu), B TOM uncne ana csasn 5G, LTE

1 CKOPOCTHbIX ONTUYECKNX CeTell, JoBepeHHoe 06opyaoBaHie
ANA ONTUYECKUX MArncTpanbHbix TC

Ha3nauenue peuwenns

OCHOBHbIE XapaKTepuCTUKn
Tun cetn HasHaveHna DWDM
CnekTpanbHbIi AvanasoH ITU cetka, C-auanasoH (1530-1565 Hm)

®opmyna
ycTpoictea (DEMUX/MUX)

Konuuectso kaHanos (N) 16-48

NxN...1XN/Nx1

Lar cetkn 100 Ty

LUnpuHa nonocsl nponyckaHus
NPy ypoBHe 106 45 T (0,36 HM)
BHocumble notepu 5 Ab (Hom), 6 b (Makc)

MoNAPU3aLMOHHO-3aBUCHMbIE
notepu

Pabouas Temnepatypa OT -5 o +65°C

lcnonb3yemoe onTuyeckoe
BONOKHO

0,5 nb

OpHomonoBoe 9/125 Mkm G.652 (SMF-28e unn aHanorv)

OnTudeckue coepuHnten Opnomonosbie (FC, SC, LC)
TexHUYeckue napameTpbl U3Aenuit COOTBETCTBYIOT 3apy6exHbIM aHanoram

[laHHble 0 cTaTyce pelieHns MpoBoanTcA pa3paboTka, M3roToBNeH MaKeTHbIN obpasel,

Mo utoram paboTbl 6yAyT NPOBOAUTLCA UCMbITAHWSA B COCTaBe
TeNeKoMMyHIKaLMOHHOW annapaTypbl. Mposefexne
UCMbITaHUN B 2024 rogy

JlaHHble 06 ucnbiTaHMAX

NHdopmaums o nnaHupyembix
CpoKax 3anycka 2024-2025 rr.
B NPOM3BOACTBO

BbIX0AHas MOLHOCTb
JHepronoTpebneHme

Temneparypa 3Kcnayarawuu
1 XpaHeHuns

[lpyrue xapakTepucTukm

6.30 g6BT/ (+8dBm)
He 6onee 35 BT
oT -40 po +55°C

HanpseHne nuTaHus: -48 B NOCTOAHHOrO TOKa NM60
220 B nepemMeHHOro Toka (MHxekTopa POE++); KNacc 3aujnTbl
OT NMPOHUKHOBEHMA MbiK W BOAbI P67

Ll
Y 4] /laHHble O cTaTyCe peleHns

NanHble 06 ucnbITaHUAX

Kommepueckoe npumeHeHue

CPE-mapLuipyTun3aTopbl

Kommepuecknit npoaykT

BHyTpeHHue ucnbitaHua HOKP, MpoekTbl BHeapeHus PP/
Mask1000E Ha ceTsix onepatopos cBA3n, CepTudmkar CCC,
Craryc TOPN

06bem nocTaBok: 200 6110KOB B Mecsl, C BO3MOXHOCTbIO
paclnpeHns Npon3BOACTBEHHbIX TUHNN;

OCHOBHbIE 3aKa3uuMKK: ONepaTopbl CBA3W, NHTEPHET-NPOBANAEPL,
NPaBOOXPAHUTENbHbIE OPraHbl, MPOMbILNEHHbIE N TOProBble
npeanpuATMA, (UHAHCOBbIE OpraH13aLmMn, 06pasoBaTenbHble
yUpeXaeHus, rocoprabl

Npou3sBoauTenn/paspaboTumnk

Ha3BaHue peweHus

Ha3HaueHue peweHns

000 «HTP»

VHuBepcanbHble rurabutHbie Wi-Fi CPE-mapwpyTu3atopbl
c pe css3u NTS-3000

PoyTep ABNAETCA MHOTONPOMUbHBIM PAANOTEXHNYECKNM
ABOHEHTCKMM YCTPOICTBOM, PaboTalowiM B CETAX COTOBOW
cBsi3u. PoyTep no3BonseT pewarb 3a4auu no nepepade, npuemy,
3aWnTe MHOPMaLMN U NOAAEPXKKE KOMMbIOTEPHON CETU.

Y nuHenkn ycTpoincTs cepun NTS-3000 wupoyainwas cdepa
NPUMEHeHnA: 0T NPOCTOro pe3epBMPOBaHNA KaHAOB CBA3N

10 SD-WAN peleHuit

[

OCHOBHblE XapaKTepucTnkun

AHTEHHbIe TEXHONOMK

YacToTHbI AManasoH
JHepronoTpebnexne
BnaxHocTb
Temneparypa xpaHeHus
lMoaaepxka NpoTOKONOB

BHewHme nHTepdenc

NTS-3000-001: 2x2G/3G/LTE Antenna (50Q SMA) (8 ogHOMOLEMHOM
KOHUrypaunm);

4x2G/3G/LTE Antenna (500 SMA) (B ABYXMOZEMHOW KOHGUTypauum).
NTS-3000-002: 4x2G/3G/LTE Antenna (50Q SMA);

2xWiFi MIMO 2x2 AHTeHHbI Kpyrosoin AH

2,4-5,8 Ty,

He 6onee 24 BT

10%-90% (6e3 BbinafeHns KoHaeHcara)
Ot -40 po +70°C

OSFP, BGP, IPSEC

1 WAN: 10/100M/1000M, Auto MDI/MDIX;

4 LAN: 10/100M/1000M, Auto MDI/MDIX;

1 SFP 10/100M/1000M, Auto MDI/MDIX (onumnoHanbHo);
2 FXS RJ-11 (onumoHansHo);

1 RJ-45 Console Port (onunoHanbHo);

1 USB 2.0; KHonka Reset

[laHHble 0 cTaTyce peweHns
[laHHble 06 MCNbITAHUAX

Kommepuecknit npoaykt
BHyTpeHHue ucnbitanua HUOKP, CepTudinkat EAC, Ceptudpmkar CCC
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