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3BOAUTENN N PA3PABOTYMKUN PELUEHUN
ans CETEN LTE u 5G

basoBble cTaHuuu LTE/5G onepaTopcKoro Knacca

ANCN TEX bYNAT NPTES 'K YADRO

fnpo cetun

HTL, NMPOTEWN

Na6opatopus NHHOKOMMYHNKALMOHHDIX ceTel (N1C) WNckpa TexHonorum

ba3oBasa ctaHuusa LTE

ba3oBasa cTtaHuua BS-1800HWSW

basoBas cTaHuua 5G/LTE/GSM onepaTtopckoro knacca tun Wide Area BS/Macro BS

ba3oBasa cTtaHuua YADRO BTS8100

Cuctembl paguocssasu LTE-RUS-450, LTE-RUS-900, LTE-RUS-2300

NpousBoauTens/paspaboTumk
Ha3BaHue pewieHus

Ancn Tex, 000
basoBasa ctaHuus LTE

Npoussoautennb/paspabotunk  BY/IAT, 000
Ha3BaHue peweHus ba3oBasa ctaHuusa BS-1800HWSW

OCHOBHbIE XapaKTepUCTUKM

- CraHfgapTHble ananasoxbl LTE FDD B1; LTE FDD B3; LTE FDD B7; LTE FDD B20.

- CooTBeTCTBYeT CTaHAapTam 3GPP Bepcuu 10.

+ YnpaBneHue Ha 0CHOBE rpathMyeckoro Nonb3oBaTeNbCKOro Beb-uHTepdenca.

+ NHTepdenc ans BHEWHeN aHTeHHbI C BbICOKUM KO3 MULMEHTOM yCUEHNS.

+ BbiCOKas MOLWHOCTb Nepefayn Ans pPacluMpeHHOro NOKpbITUS.

+ MOXHO 1CNonb30BaTh Nt0BYI0 TPAHCMOPTHYIO CETb HA OCHOBE IP, BKtOUas nepeaady 3awimniieHHyo IPSec.
- MopnepxwvsaeT yHkumno RET AISG 2.0.

- OTNNYHAA MPON3BOANTENLHOCTb MOKPbITUS BHE mpsmoil Buaumoctn (NLOS).

- B3aumopencTsne co Bcemn cTaHaaptamu LTE Evolved Packet Core (EPC).

+ HTepdhenc Ans BHELWHeN aHTeHHbl C BbICOKUM KO3 ULIMEHTOM YCUNEHUA C NONOCON NponyckaHus 20 Mry.
- MukoBas ckopocTb: A0 DL 150 M6éuT/c n UL 50 M6éuT/C.

- [opaepxnBaeT NPOTOKON CeTeBOro ynpasneHnus TRO69.

- 256 nonb3oBaTtenen, NoaKMoUeHHbIX K RRC.

+ MoHOo6M104HOe ncnonHeHne RRU+BBU.

CraHfapT cBs3u

CooTBeTcTBME CTaHAapTy 3GPP
(Release)

[nanasoH pa6oq|/|x YyacToT

WnpuHa nonocbl
BbIX0AHAA MOLWHOCTb
KoHhurypaums aHTeHH

Moanepxka paboTbl CepBUCOB
1 MPOTOKONOB

Moaynsauus UL/DL

HanpsxeHune nutaHua

MoTpebnsemas MOUHOCTb
[lnanasoH pabouux Temneparyp
OTHOCUTE/NbHASA BNAXHOCTb
CreneHb 3aunTbl

FabaputHble pasmepbl (LU x T x B)

4G LTE
Rel. 10

B1 UL: 1920 Mri, - 1980 MTriy, DL: 2110 Mri - 2170 Mriy
B3 UL: 1710 MIiy - 1785 Mrw, DL: 1805 MIiy - 1880 Mr,
B7 UL: 2500 ML - 2570 Mr, DL: 2620 MIL - 2690 MIL,
B20 UL: 832 MIL - 862 MIL, DL: 791 MIi - 821 MIy
5,10, 15, 20 My

2x40 BT

MIMO 2x2

RET

MCSO0 (QPSK) go MCS27 (256QAM)
DL: QPSK, 16QAM, 64QAM, 256QAM
UL: QPSK, 16QAM, 64QAM

OT -40 0o -57 B NOCTOSIHHOrO TOKa,
HomnHanbHO -48 B NOCTOAHHOrO TOKa

He 6onee 400 BT

OT -45 no +55°C

93% npu Temnepatype +40°C
P66

He 6onee 460x350x150 MM

JlaHHble 06 UCnbITaHMAX
[laHHble 0 cTaTyce peweHus
CTaTyc Npou3BOACTBA

Crartyc TOPN

MpeanpuaTue-n3roToBuTeNnb
Kommepueckoe npumeHeHne
06bem NocTaBok
OCHOBHble 3aKa3ynkn

[poBefeHbl
Kommepueckoe pelueHne
B npown3BoacTee

/IMeeT cTaTyc TeNeKoMMyHIKALMOHHOrO 060pyA0BaHUS POCCUIICKOrO
npoucxoxaeHns. PeectpoBas 3anucb B peectpe P3M: TKO-208/24.

AO «KT-cnekTp», 000 «WP3-Tenekom»

Bonee 3000 bC yxe Npou3BefeHo A8 KOMMepYeckon ceTn
«KTK TENEKOM» (™ «BonHa»), «K-Tenekom» («BuH Mobainn»; «+7 TeneKom»)

CneunanbHoe NporpammHoe o6ecneyeHne «YnpaBneHus 6a30BoN CTAHLMERn»

eNodeB

NpousBoauTens/paspaboTunk

Ha3BaHue pewieHus

Avnicn Tex, 000

CneuvanbHoe nporpammHoe obecneyenue «YnpasneHus 6a3oBoii CTaHUUen»
(eNodeB)

KpaTkoe onucaHue peweHus

OnucaHue N OCHOBHble XapaKTepUCTUKN

ba3oBas cTaHumsa BS-1800HWSW npefHa3HaveHa ANs NPUMEHEHUS B CETAX CBA3M 06LLEero nonb30BaHus.

Ha [aHHbI MOMEHT pelueHve noaaepkusaet LTE-Advanced B pexume aynnekca FDD (Band 3) u GSM B avanasoHe
yacToT 1800 Mru. B 2025 roay 6ynet gob6asneHa nogaepxka avanasoHos B1 (2100 Mru), B7 (2600 M),

B8 (900 Mrw), B20 (800 M), B31 (450 MIw), B40 (2300 Mrwt).

MporpamMmMHO-annapaTHbii KOMNAeKc 6a30BON CTAHUMU MOBUbHBIX CETEl CBA3M CTaHAapToB GSM/LTE BKntouaeT

B ce6s Ba OCHOBHbIX 610Ka: 6NOK paaModacToTHbin RRU3900-B3 1 610k 06paboTkm curHanos BBU3801, KoTopble
CBSAI3aHbl Mexay co6oi nmocpeAcTBoM nHTepdernca CPRI.

Crangapt ceasn 2G/4G

CooTBeTCTBNE TpeboBaHNAM
ctaHpapTa 3GPP (Release)

KoHturypaums aHTeHH 4T4R, 2T2R
BbixogHas mouwHOCTb [lo 60 BT Ha kaHan —2x60 BT uan 4x60 BT
OonTtuyeckne nHTepdencol CPRI 4/8 (B 3aBUCMMOCTM OT KOHMUIypaLUy NnaT pacluupeHns)

Moanep)kka paboTbl cepucoB LTE FDD/TDD, Mixed mode LTE-GSM, NB-IoT, VOLTE, MOCN, ANR, Mobility, CSFB
1 MPOTOKOMOB U T. 1.

MeTof CUHXPOHM3auun GPS/FMIOHACC/BDS/1588V2
Cuctema ynpasnenus (0SS) Kommepueckuin npoaykT
HanpshxeHue nutaHua -48 B MOCTOAHHOrO TOKa
[nanasox pabounx Temnepatyp OT —45 [0 +55°C (610K paanouacToOTHbIN)
OTHOCKTeNbHasA BNAaXHOCTb 93% npw Temnepartype +40°C

IP65 (610K paanoYacToTHbIN),
IP20 (6n10K 06pabOTKM CUTHAMOB).

CepuiHoe npoun3BoacTeo (C 2024 )

/IMeeT cTaTyc TeNeKoMMyHUKALMOHHOTO 060pYA0BaHNS POCCUIACKOTO
NPOUCXOXAeHNA. PeecTpoBble 3anncy B peectpe PIM: TKO-288/24, TKO-289/24,
TKO-290/24.

Kommepueckas 3cnayatauns Ha ceTu omnepaTtopa, MPOAOMKAoTCs paboTbl

N0 PaclMpeHnto ceTn (MOHTAX, MHTerpaLns, HacTpONKa U T. f.).

WayT UcnbITaHns ¢ TpeMsi POCCMICKMMM OnepaTopamm

Rel. 14-15

CreneHb 3awwuThl

L] CtaTtyc npoussoacTea

Cratyc TOPIN

[laHHble 0 cTaTyce pelleHus

[laHHble 06 nCnbITaHNUAX
MpeanpuaTne-usrotosntenb HMO PTT
OCHOBHbIE 3aKa3unKK Onepatopbl COTOBOW CBA3M

N RO E

HoBble Tenekom PelueHus
ot 1.9 &N o » P\ e

NporpammHoe obecneueHue 6a3oeon ctaHumm GSM/LTE (LTE-A)
Npoussogutenns/paspabotunk  HTP, 000

Ha3BaHue peweHus NporpammHoe obecneueHne 6a3oBon cTaHumm GSM/LTE (LTE-A) NTS-VRAN
MporpammHoe o6ecneyeHne 6a30Bon CTaHuum GSM/LTE NTS-VRAN
npefHa3HayeHo 415 OKa3aHWs YCnyr COTOBOW CBA3M B PA3NWUHbIX AMAna3oHax.
ApXuTeKTypa pelleHns cooTBeTCTBYeT KoHLenuuu Open RAN u noanepxusaet
pasgeneHve Ha komnoHeHTbl Distributed Unit u Central Unit (Split Option 2).
MporpammHoe obecneyeHne NOALEPKMUBAET NPOLECCOPHbIE APXUTEKTYPbI X86,
ARM, PowerPC v annapatHble yckoputenu ASIC.

Ha3HaueHue peleHuns

!4 OCHOBHblE XapaKTepuUcTKu
TexHonorus casu GSM/LTE
Qlynnekc FDD; TDD
YacToTHbIN AnanasoH Band 1, 3, 7, 8, 20, 31, 38, 40
Mnatdopmbl  x86; PowerPC; ARM
NHTepdencel W1/F1; ST; Abis, A, Gb (all IP)

NpoussopuTenb/paspaborunk  NPTEA, 000
Ha3BaHue peweHus ba3oBas cTaHums 5G/LTE/GSM onepartopckoro Knacca, Tun Wide Area BS/Macro BS

Basosas cTaHuma 5G/LTE/GSM onepaTopcKoro Knacca Ana poccUmncKux
1 MHOCTPaHHbIX MO6UbHbIX ceTer (RAN - Radio-Access Networks) o6uiero
NOMb30BAHUS M YACTHBIX CeTel

HasHaueHue peweHus

OnucaHne 1 OCHOBHbIE XapaKTePUCTUKN
- basoBas craHuus [BC] onepatopckoro knacca - C noaaepkkoin NpoTokonoB 5G/LTE/GSM s Bcex pOCCUACKMX
[I1anasoHoB MobunbHon cBsA3n (o KoHua 2025 roaa)
- MoCTPOEHHas MO CTaHAapTam OTKPbLITON apxuTekTypbl OpenRAN.
- PaspabatbiBaemas 1 Bbinyckaemas B COOTBETCTBUM C JOPOXHOW KapTon «COBPEMEHHble 1 NepCnekTUBHble CETH
MOGUNbHOW CBA3N» MUHUMPPLI Poccuu.
- Mpou3BoanTCca B Poccumn, Ha NPOU3BOACTBEHHOM Naolaake B MiBaHOBCKOW obnactu.
- BkMtoyeHa B peecTp TeneKOMMYHUKALMOHHOTO 060pyA0BaHNs POCCUIICKOrO NpoucxoxaeHus (TOPM).
- CTaHuus paspaboTaHa B COOTBETCTBMM C TEXHUYECKUM 3a4aHMEM, COTMACOBAHHbIM C POCCHUCKUMK OnepaTopamu
MO6UbHOW CBA3N.
- ba3oBan CTaHUMsA YNpaBiaeTcs pPOCCUICKM NPOrpaMmmHbiM obecrnedeHnem [M0] (3aperncTpupoBaHHbIM B peectpe
nporpamm ans 3BM) - MO pa3paboTaHo U pa3BuBaeTca Komnanuen «MPTEA», 3auiuiieHo co6CTBEHHbIMM
naTeHTamu.
- ba3oBas CTaHuMs obecneynBaeT CBA3b /15 COBPEMEHHbIX CMApPTHOHOB 1 CTapbix TenedOHOB C NOAAEPKKON
BTOpOro (GSM), uetseptoro (LTE) u natoro (5G) nokoneHun Mo6uabHON CBA3M * CKOPOCTb MOBUIBHOTO MHTEpPHETA
10 1,5 rurabut 8 cekyHay (5G).
- bC cooTBeTCTBYET TPe6OBAHMAM MEXAYHAPOAHbIX CTaHgapToB 3GPP n O-RAN Alliance.
CraHpapt csizn - 5G - LTE - GSM
- NMonHas nofaaepxka BCex POCCUMCKMX YACTOTHbIX AMAna3oHoB Ans LTE
- B1 (2100 Mry), B3 (1800 ML), B7 (2600 Mri, FDD), B8 (900 Mrw), B20 (800 Mrw),
B38 (2600 M, TDD) - o koHua 2025 roaa.
- Moagepxka YacToTHbIX AMana3oHoB aAnsa 5G: N78 (3,5 M) u N79 (4,99 ITu).
- LTE: 3/5/10/15/20 Mru.
- GSM: 200 KT,
- 5G: o 100 Mru,.
BbixogHas MouwHOCTb [lo 80 BT Ha KaHan: 4x40, 4x20, 2x40, 2x80 BT
KoHdurypauua anteHH LowBand: 2T2R, MidBand: 2T2R/4T4R, HighBand: 4T4R/8T8R (8T8R Kk 2026 roay)
Mogaepka paboTbl cepsucoB LTE FDD/5G TDD, MIMO 4 x 4, 256QAM, VoLTE, MOCN, Mobility, 4CA, PNF, ANR,
1 npoTokonoB MORAN, FDD+TDD, GB/IB NB-loT, DC 15G+24G, SA+NSA, Slim carrier, DSS TDD.
Moaynsauus UL/DL (PDSCH) QPSK - 16QAM - 64QAM - 256QAM
Moaaepxkka cTaHgapTos 3GPP: 38104 Rel. 1711 | 38.141-1 Rel. 1711 | 36.104 Rel.
1710 | 36.141 Rel. 17.10.
- LTE Rel. 13-15.
- 5G/NR Rel. 15-1.
Hanps)keHne nutaHus -48 B MOCTOSAHHbBIN TOK
MoTpebnaemas MowWHOCTb 06uas 4o 600 BT (3aBMCUT OT KOHMMrypalum)
[lnanasoH pabounx Temmnepatyp o1 -40 o +55 °C (pagmomomynb)
OTHOCUTeNbHAA BAAXHOCTb OT 5% A0 100% -+ abc. BnaxHocTb ot 1 r/m3 go 30 r/m?
CreneHb 3awmthl IP65 (paanomoayb)
fa6aputbl (L xFxB) 3aBUCAT OT KOHMUTYpaLUM
Macca [lo 16 Kr

[nana3oH pa60l4v1x 4yacToT

WwpuHa nonocbl

CootBeTcTBMe penusy 3GPP

+ 400x330x110 MM

NpoussoauTens/paspaboTunk
Ha3BaHue peweHus

KpaTkoe onucaHue peuieHus

'K YADRO

MynbTucTaHgapTHas npuemo-nepepatowas 6asosas ctaHuusa YADRO BTS8100
MynbTUCTaHAapTHasA 6a30Bas CTaHUMA pacnpefeneHHON apXUTeKTypbl

C noafepxkon cTaHaapToB GSM u LTE Ha 5G-Ready annapaTHou nnatgopme.
ba3oBas CTaHUMA BbICOKOM eMKOCTU, obecneynBatollas noTpebHoOCTH
OMepaTopoB Kak B MaNblX HACeNEHHbIX MyHKTax, Tak 1 B Meranoancax.
AnnapaTtHas nnatdopma cnpoekTMpoBaHa C yyeTom nogaepxku 5G NR

B [Mana3oHax 4acToT, KOTOpble B AAaHHOE BpPeMs MCMOMb3yTCA onepaTtopamu
[ns cTaHpapTa LTE, a Takke B CAaHTUMETPOBOM AMana3oHe 4acToT.

Mpu pa3paboTke o60pyaoBaHua u MO 6a3oBoi cTaHuMn YADRO BTS8100
yuuTbIBaOTCS 60OMnee 6 Thicsy TPe6OBaHWI OT ONepaTopoB MOBUIbHON CBA3M
Poccun.

B pa3paboTke BCex KIOUEBbIX 3/1EMEHTOB 6a30BON CTaHUMu (paanomoaynv,
uncposon 610k BBU, a Takxe NporpammHoe obecrieueHne) NpuHUMAIOT yyacTme
60nee 2 TbiCAY UHXeHepoB U3 MockBbl, CaHKT-MeTepbypra, HuxHero Hosropoaa
n Apyrux ropofgos Poccuickon Oefepaumnu.

+ B 2025 roay [OCTYNHbI paguomomynu Ans aranasoHa 1800 Mru,.

- B 2026 roay 6yayT AOCTYNHbI ABYXAWANA30HHbIE PAAMOMOAYNN ANS AXANA30HOB
2100/2600 MTiy 1 800/900 M.

+ B 2027 rogy 6ynyT noctynHbl LTE-TDD pagvomoaynu ans ananasoHos 2300 My,
n 2600 Ml

B coctaB peweHus RAN YADRO Takxe BXOAWT:

- KoHTponnep 6a30Bbix cTaHuMn GSM YADRO BSC8110 BbICOKOW eMKOCTH;

- CuCTeMa MOHWUTOPMHIA 1 ynpaBneHus 060pyaoBaHNeM ceTeil CBA3M
oneparopckoro knacca YADRO NMS.

NpoussopauTens/paspaboTunk
Ha3BaHue peweHus

HasHaueHue peweHus

OnucaHue

JINC, 000

Cuctembl pagnoceasmn LTE-RUS-450, LTE-RUS-900, LTE-RUS-2300
Kommepueckue ceTu onepaTtopos ceten MPTC. TexHonormyeckne n YactHole
npou3BofcTBeHHble cetu (Private-LTE). BbiCOKOCKOPOCTHON 6€CnpOBOgHOM
LUIMPOKOMOMOCHBIN AOCTYM, TENEMETPUA W yNpaBneHne TexHukon, M2M, lloT
CucTema LTE-RUS-450 / LTE-RUS-900 / LTE-RUS-2300 chopmupyetcs

113 abOHEHTCKOro 060pyA0BaHNS, 6330BbIX CTAHLMI, MUHU-A4PaA CETW, NNaThopMbl
NOAAEPKKU MYNBTUCEPBUCHBIX YCAYT CBA3U. ABOHEHTCKOe 060pyfOBaHMe CEMENCTBA
NAL-AC BK/IHOYAET HOCUMbIE TEPMUHAMbI, BO3UMbIE U CTALMOHAPHbIe CTAHLUMN.
Cuctema npefycMaTprBaeT ABa BuAa 6a30BblX CTAHLMWNA:

— C KOMOUHVMPOBAHHOW apXUTEKTYpoU B coCTaBe 61oka hopMUPOBaHNUS

1 06paboTkn curHanos (bOOC) NAA-BC-BD u paanobnoka NAL-BC-Pb

(MIMO 2x2), MHTErpMpOBaHHLIMI B OAUH Kopnyc 2U;

- C pacnpefeneHHol apxutekTypon B coctaBe BOOC n [0 6-TW pafnobnokos
(NAN-BC-PB).

AApo ceTn GOPMMPYETCA Ha OCHOBE 0OOPYAO0BAHNSA, Peann3yloLLero CUCTeMbl
EPC 1 IMS. O6opyaoBaHue BktovaeT muHu-agpo NIAL-Aapo u cepsep IMS
COGCTBEHHOM pa3paboTku

OcHOBHbIM Ha3HaueHnem CMO YBC eNB aBnseTcs ynpasnexue annapatHon nnatcopmon 6C HOBOro nokoneHus
ceTu cTangapTa LTE. CMO YBC eNB npefHa3HaveHo Ans dyHKLUMOHMpoBaHus B cpege OC Linux.

MporpammHoe obecneyerune CMO YBC eNB paboTaeT 1 NOCTaBNAETCA TOMbKO B COCTaBe MPOrpamMMHO-annapaTHoro
KOMMNNeKca, BKYatoLero annapatHyto nnatopmy «basosas cTaHuusa BC».

AnnapatHas nnatdopma bBC fomKHA COOTBETCTBOBATL CNEAYIOLMM NapameTpam U TEXHUYECKUM XapaKTepuUCTKaMm:

CraHgapt cetn LTE FDD RAN

Mopaepxusaemblnl AnanasoH UL: 1710-1785 MrL; 1920-1980 MIu; 2500-2570 Mry;
yacToT DL: 1805-1880 MTIu; 2110-2170 MIL; 2620-2690 MIL,

MpomnyckHas cnocobHocTb 5/10/15/20 MIy
MynbTunnekcuposanue MIMO: 2x2 (DL)
be3onacHocTb Paguno: SNOW 3G/AES-128/ZUC
TpaHcnopTHoe coeanHerne IPsec (X. 509 AES-128, AES-256, SHA-128, SHA-256)
- NMopaepxusaembie nHTepdencol: Ethernet 1000BASE-T, 1000BASE-LX;

MIMO
Paboyas nonoca 4acTot
RRC coeanHeHus

Mo6MNbHOCTb aBOHEHTOB

CoBMeCTHOe UCMOonb30BaHue
UHMpacTpyKTypbl bC

ANropuTMbl ynpasneHns
AOCTYMNOM 1 neperpy3kamiu

MNaHUPOBLLMK PaanopecypcoB

2x2; bixk
LTE: 1,4; 3; 5; 10; 20 M,
300 RRC Connected Users Ha cekTop, ans kawgow nonocobl LTE: 5; 10; 15; 20 My

Handover BHyTpu LTE yepe3 S1-unTepdeic B cootsetcTanu TS 36.412 Rel.14.
Handover BHyTpu LTE Yepe3 X2-uHTepdenc B cooTBeTcTBUM TS 36.422 Rel.14.

MOCN

Mogaepxka Admission/Congestion control.

YyeT ARP n PRB usage.

- Moaaepxka UL/DL nnaHupoBumka Proportional Fair;

- NMopaepxka pabotocnocobHocTu 12 UE-Category, ¢ 1 no 12

- KoHTponnep 2G peann3oBaH NpoOrpamMHO Ha BUPTYNNU3NPOBAHHOW
UHDPACTPYKTYpe C BO3MOXHOCTbIO MACLITAbMPOBAHNS NMPOU3BOAUTENBHOCTH

- ba3oBble cTaHUMK Npom3BoaaTca B Poccuum, HA NPOM3BOACTBEHHOM Nowanke
B IBAHOBCKOW 06nacTu.

- MonyyeH ctatyc TOPM Ha BC gnanasoHos LTE B3 u B20, ananasoHa 5G - N79.
- B 2024 roay 3anylleHo cepunHoe Npou3BOACTBO U Npou3BeeHa nepsas
cepuiiHas naptus 6onee 200 bC Ans paboTbl B peanbHon cetn MAO «MTC».

+ B 2025 roay 6ypet ocyuiecTBneHa noctaska eue 900 bC LTE ang MAO «MTC»
B pPaMKax BbITPAHHOr0 OTKPbLITOTO TeHAepa.

+ B 2025 rogy chyHKUMOHAN pelleHns ByaeT 3HaYNTeNbHO pacliMpeH Ha OCHOBe
3anpocoB OMepaTopoB U OMblTa 3KCMyaTauuu.

- [lo koHUa 2025 roaa 6yaet ao6asneHa NoAfep)ka BCex YacTOTHbBIX 1Mana3oHoB
LTE, goctynHbix B Poccum: B1, B7, B8, B38.

-+ C 2024 ropa peweHne AOCTYMHO ANS UCMbITAaHUA BCEM OTeYeCTBEeHHbIM
onepatopam.

- C 2024 ropa Havata akcnnyatauua B peanbHon cetu MAO «MTC» nepsou
napTuy 6a30BbIX CTaHUMN B KonnyecTBe 214 bC B 37 pernoHax PO.

C okTa6pa 2024 roaa.

- B 2024 rofy komnanmsa «APTEA» 3anycTuna npon3sBoLCTBO

Ha NPOW3BOACTBEHHOM Nnouwaake B MiBaHOBCKOW 06nacTu.

- B 2024 makcumanbHas npou3BOACTBEHHAA MOLHOCTb cocTasuna 500 bC

B Mecsll, K KoHUy 2025 roAy 3annaHnpoBaHo paclimperune Ao 1000 bC B mecsuy,.
- B nocneaytoume rofbl COBOKYMHbIE MPOWU3BOACTBEHHbIE MOLHOCTY KOMNAHU
«MPTEA» no3BonsT BbinyckaTb 4o 20 Tbic. BC B roa v 6onee.

/IMeeT cTaTyc TenekoOMMYHNKALVOHHOrO 060PYA0BAHNA POCCUICKOrO
NPoOVNCXoXaeHuns. PeecTpoBble 3anucn B peectpe P3MT:

- basoBas CTaHuus A1 MobUnbHbIx ceten 4G (LTE u LTE-A) 4acTOTHOrO AvanasoHa
B3 omepatopckoro kiacca IRT-N3-4T4R PYB.464126.003 1 moaenu: TKO-420/24,

JlaHHble O cTaTyce pelieHus

[aHHbIe 06 UCNbITAHMAX

Cpok 3anycka B NpON3BOACTBO

Mpon3BoACTBEHHbIE MOLWHOCTYU
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OCHOBHbIE XapaKTepucTuKu

RRU

[abapuTHble pa3mepsbl

[vana3oH paf)OLIVIX 4acToTt

Pexxum pynnekca

LnpuHa nonocbl kaHana

MrHoBeHHas WupuHa nonochbl
4yacToT

WnpnHa 3aHYMaeMon Nonochl
4yacToT

[lnanasoH pa6ouux Temnepartyp

BbIx0fiHAa MOLHOCTb

JnexkTponuTaHue

WNHTepdencs

- icnonb3yemble npoTokonbl: IPv4, UDP, TCP, ICMP, NTP, SSH, IPsec, TR-069,
HTTP/HTTPS, DHCP;
- MpoTokonbl ynpasneHns cetbto: HTTP, TR-069, SSH, BcTpoeHHbIn EPC;

KOHTpoOn/epa 3a cyeT 406aBNeHUs AOMOMHUTENbHbIX BbIUMCIUTENbHBIX Pecypcos/
CepBepos;

2G-KOMMOHEHTBI " hooa GPRS/EDGE:

NHcbopmaums o ctatyce TOPN

TKO-421/24, TKO-422/24, TKO-423/24, TKO-424/24, TKO-425/24, TKO-426/24, Knacc 3awntbl
TKO-427/24, TKO-428/24, TKO-429/24, TKO-430/24.

- ba3oBas CTaHuMsA Ans MobUnbHbIx ceten 4G (LTE u LTE-A) yacTOTHOro AvanasoHa

- BupTyanbHaa nokanbHas ceTb - 802.1Q
Mpou3soauTenbHoCTb [1o 96 aKTVBHbIX aDOHEHTOB

MnKoBas ckopocTb nepedayn 20 Mru: DL 195 M6éuT/c, UL 71 M6uT/c;
[aHHbIX 10 MIu: DL 97, 5 M6ut/c, UL 31 M6uTt/c
KonuuecTBo nonb3oBaTenen 256 MOAKMIOUYEHHbIX nonb3osaTtenen RRC connected
MakcumanbHoe nokpbiTue [o 14 Km
3agepxka 30 mc
YyBCTBUTENBHOCTb Npuema -102 abm (Ha kaHan)
MCSO (QPSK) - MCS27 (256QAM);
Moaynsaums DL: QPSK, 16QAM, 64QAM, 256QAM:;
UL: QPSK, 16QAM, 64QAM
TexHonorum ceasu OFDM
CvHXpoHM3aumus 1588-V2, GNSS, FREE RUN

[laHHbIe 0 CTaTyce pelleHus Kommepueckoe pelueHue

Hanuumne B Peectpe 3apeructpuposaHo B EanHom peectpe poccuiickoro MO gns 3BM 1 6a3 AaHHbIX:
poccuiickoro N0 peecTpoBas 3anucb N220375 oT 14.12.2023.

Kommepueckoe npumeHeHne M0 pacnpocTpaHaeTcs B coCTaBe 6a30BOW CTaHUMN 4G «Dopoc»

TENKOP

ba3oBas cTaHuusA

MpousBoauTenn/pa3paboTunk
Ha3ssaHue pewenuns
KpaTkoe onucaHue pewieHus

Tenkop, 000
basoBas ctaHuusa LTE/5G
ba3oBas CTaHUMA ONepaTopcKoro Knacca

OCHOBHbIE XapaKTepUCTUKN

ba3oBas CTaHUMs COTOBOM CBA3M ONEpaTopckoro Knacca cocTouT u3 paauomomyns RRU u moayns ynpasnequs BBU

C NOAAEPKKOM A0 6 CEKTOPOB B KOHdUrypaumu 1 Unit 1 Ao 12 ceKTOpoB Mpu KackaAHOM MOAKMUeHnn. MoaaepxmsaeT
moaynsaumio 256QAM, MIMO 4T4R, arrperaumio Hecywmx 2CC, B paspaboTtke 3CC, 4CC. Mo3BonseT Npou3BOAUTHL
ronocoBble BbI30Bbl N0 VOLTE. BO3MOXHOCTb 06CnyxmBaHusa 6onee 1200 abOHEHTOB Ha cekTop W 6onee 400 aKTUBHbIX
a60OHeHTOB. ba30Bble CTaHLMM NOAAEPKMBAIOT BECh (YHKLMOHAM, HEOBXOANMbIN [/ ONepaTopoB MOBUMbHOW CBS3M.

KauecTBo cepsuca

CUHXPOHMU3aumMs
Cuctema ynpasnexus

YnpaBneHune
NPOV3BOAUTENbHOCTbIO

- Mopmepxka NOAHOro cTeka coBmectTumocTn 2G/4G (HO, Reselection);

- Mopmepxka 0CHOBHbIX KomekoB 2G (FR,HR, EFR, AMR);

+ Mopaepxka MSC in pool, MME in pool, SGSN in pool

+ ApxuTekTypa QoS, knaccbl Q0S u aTpubyTbl, onpeaenerHble B RFC2475 ans
TPaHCNOPTHOrO MHTepdenca;

+ OTO6paxeHne NakeToB CUHXPOHM3ALMM HA COOTBETCTBYlOLLee 3HayeHne DSCP;
- OTO6paxeHne NakeToB CUHXPOHM3ALMM HA COOTBETCTBYIOLLEee 3HayeHne 802.1p;
- IEEE 802.1p;

- Mapkuposka DSCP Ha ocHoBe pe3ynbraTa Knaccudukalumm

MNopaepxneaetca GPS/TMOHACC, 1588v2

MOHWTOPMHI 060pYA0BaAHNA, YAaNeHHoe 06HoBNeHne MO

Mopaepxnsaetca c60p 6a30BbIX CYETUMKOB B COOTBETCTBUN CO CrelnduKalmnen
3GPP TS 32.425

JlaHHble O cTaTyce peweHus

BHeceHo B EaAnHbIN peecTp poccuitckoro MO ansa 3BM v 6a3 AaHHbIx: peecTposas
3anuncb N222062 ot 04.04.2024.

[loCTyNHO K 3aKasy.

KoMMepyecknini NpOAYKT, NCNOMb3YeTCs Ha CETH.

f INCISES 1T

MporpammHoe o6ecneuenne NTS-0SS V1.

B20 onepatopckoro knacca IRT-N20-2T2R PY/1b.464126.004 1 mogenu: TKO-409/24,
TKO-410/24, TKO-411/24, TKO-412/24, TKO-413/24, TKO-414/24, TKO-415/24, TKO-416/24,
TKO-417/24, TKO-418/24, TKO-419/24.

- basoBasa cTaHuua AN MO6UMbHbLIX ceTer 5G YacTOTHOro AuanasoHa N79
onepaTtopckoro knacca IRT-N79-4T4R-46 PY[1b.464126.007 n mogenu: TKO-431/24,
TKO-432/24, TKO-433/24, TKO-434/24.

~
§ MporpammHoe o6ecneueHne cTeKka NPOTOKONOB ypoBHA L1-HighPHY/L2/L3

6a3oBon ctaHumu RAN 5G/LTE onepaTtopckoro kKnacca

NpousBoguTenb/paspaboTunk
Ha3ssaHue pewenns

Ha3HaueHue pelwenuns

OCHOBHble MOAyNU
¥ 1 peanusyembie cepauchl

HTP, 000

MporpammHoe o6ecneuenne NTS-0SS V1.

MporpammHoe obecneyerne NTS-OSS V1. npefHasHayeHo AN ynpaBneHus
060pynoBaHMeM v napameTpamy NOACUCTEMbI PAAMOLOCTYNA, COOPOM
CTaTUCTVKM 1 aHanu3om K3 ¢ TeneKOMMYHUKALMOHHOro 060pyA0BaHNA,
KOHTpONIeM 1 ynpasnexHnem aBapuamun Ha cetu. MO OSS no3sonseT co3pasartb
1 HAaCTpauBaTb CUCTEMHbIe Mpodunyn, ynpasnaTb NOAb30BATENbCKUMI AOCTYNAMU,
cobupatb M NPOCMATPMBAThb CTATUCTUYECKYID UH(OPMALMIO.

- Ynpasnexue goctynamu (SM, Security Management);

- Ynpasnexne KoHdurypaumen (CM, Configuration Management);

- Ynpasnexue asapuamu (FM, Fault Management);

- Ynpasnenue ctatuctukon (PM, Performance Management);

- Ynpasnenue NBI (NBI);

- Ynpasnenue coctosHuem (HM);

- Ynpasnexne nHdpactpyktypon CY (InfM);

Mpoussogutenn/paspaéotunk  WPTEA, 000

MporpammHoe o6ecrneueHne cTeka NPOTOKONOB YpoBHsA L1-HighPHY/L2/L3
6a30Boi cTaHuum RAN 5G/LTE onepaTopckoro Knacca

- MporpammHoe o6ecneuenue [10] cTeka npoTokonos ypoBHs L1-HighPHY/L25G
NofiAepPXMUBaeT paboTy pacnpegenesHoro moayna DU (gNB-DU) n obecneunsaert
06MeH AaHHbIMU MEX/Y YPOBHAMK CTeka NpoTokonos L1-LowPHY u L1-HighPHY,
a TaKkke Mexay yposHamu L2 u L3 cTeka npoTokonos 6a3osoit ctaHumn (6C) RAN
5G RUS.

« M10 cTeka NPOTOKONOB YPOBHA L35G peanusyeT knwuesble GyHKLNN CTEKA
NpOTOKONOB 6a30BoM cTaHuum RAN 5G RUS u o6ecrneunBaet paboTy
LleHTpanu3oBaHHoro moayns (CU, gNB-CU), Bkniouas B3anmoperictame gNB-CU

C AAPOM CeTW W Apyrumi moaynsamn MO 6a30BON CTaHLUM Yepe3 Habop
BCTPOEHHbIX UHTEP(ENCOB N NPOTOKON0B 06Pa6OTKN AaHHbIX.

« M0 cTeka npoTokonoB ypoBHs L1-HighPHY/L25G nojaep«u1BaeT 0CHOBHbIE
yHKUMK DU:

- chuanyeckoro yposHsa L1 (L1-HighPHY),

- ynpasnexnua goctynom k cpege (MAC),

- ynpasnexusa paguotpaktamu (RLC).

« M0 cTeka NpoTOKONOB YpPOBHA L35G noaaepxmsaeT 0CHOBHble hyHKLMK DU:
- NPOTOKOMA afanTaLuu CepBUCHbIX AaHHbIX (SDAP),

— KOHBEPreHTHOT0 MPOTOKOMA MaKeTHbIX AaHHbIX (PDCP),

- MpOoTOKONa ynpasnenusa paguopecypcamm (RRC).

« MO LTE BK/04aeT B ceba MomHblA cTeK npoTokonos (L1-HighPHY, L2 u L3)

n unTepdencos LTE (4G), HEO6XOAMMBIX ANst MOMHOLEHHOTO (YHKLMOHMPOBAHNS
COBPEMEHHOW 6a30B0OW CTaHUuK LTE onepaTopckoro knaacca.

Ha3BaHue peuweHus

Ha3HaueHue peweHus

FabaputHble pasmepsl (LU x B)
HomiHanbHoe 1 paboyee
HanpsxeHue

LnpnHa nonocbl kaHana

MopTbl

Knacc 3awutbl
MeToa CMHXPOHM3aLMK
[lnanasoH pabounx TemnepaTyp

Pagnomogynb RU B3;
Paanomoaynb RU B1/B7;
Paguomoaynb RU B8/B20;
Pagnomogynb RU B38;
Pagnomogynb RU B40.

3aBUCUT OT MOAENU paanomoayns

DL 791-821 Mr;
UL 832-862 Mry
DL 925-960 Mri;
UL 880-915 Mri
DL 1805-1880 Mriy;
UL 1710-1785 MTLy

DL 2110-2170 MTiy;
UL 1920-1980 MLy

DL 2620-2690 MTLy;
UL 2500-2570 MTiy

3GPP Band 20
3GPP Band 8
3GPP Band 3
3GPP Band 1
3GPP Band 7

3GPP Band 38 DL/UL 2570-2620 My

3GPP Band 40 DL/UL 2300-2400 ML

FDD (4acToTHbIN);

TDD (BpemeHHO)

GMS 200 Klu;

LTE 50 20 M

3GPP Band 20: 30 Mru;

3GPP Band 8: 35 Mlu;

3GPP Band 3: 75 Mlu;

3GPP Band 1: 60 Mru;

3GPP Band 7: 70 Mlu;

3GPP Band 38: 40 Mru;

3GPP Band 40: 100 Mru,.

3GPP Band 20: 30 Mru;

3GPP Band 8: 35 Ml;

3GPP Band 3: 40 MTlu;

3GPP Band 1: 40 Mru;

3GPP Band 7: 40 Mlu;

3GPP Band 38: 40 Mru;

3GPP Band 40: 80 Mru.
~40..+55°C

Paguomoaynb RU B3: 2 x60BT;
Paguomoaynb RU B1/B7: 4x80BT;
Paguomoaynb RU B8/B20: 2 x 80BT;
Pagnomonynb RU B38: 4 x 60BT;
Pagnomonynb RU B40: 4x60BT.
-48 B DC

P65

447 x400x 133,35 MM
-48 B DC

GSM: 200 KIu;

LTE: 5/10/15/20 MTu;

5G ready

[lo 36 uHTepencos Fronthaul;
NnTepdenchl Backhaul -1 Féut/c; 10 Féut/c
1P20

PTP; GNSS; 1 PPS; Sync Eth; 2/10 Mr
-5..+55°C

OCHOBHbIE XapaKTepPUCTUKN
[lnanasoH paboymx 4acToT
PaanouHTepdenc

WwnpuHa kaHana

Tun gynnekca

Moaynauuns

Konuuectso npuemonepeaaTymkos
MoOLHOCTb NepeaaTumnka
YyBCTBUTENbHOCTb NPUEMHWKA

MponyckHaa cnocobHOCTb

HomunHanbHoe 3HaveHune
HanpsKeHWA NUTaHNA
MoTpebnaemas MOLWHOCTb
[lnana3oH pabounx Temnepatyp

NHTepdencol

CUHXPOHMU3aLMns
CTeneHb 3aWmTol

LTE-RUS-450
(NAA-BC-450)
3GPP Band 31

LTE-RUS-2300M
(NAL-BC-2300M)
3GPP Band 40
TexHonorus: LTE E-UTRA.
CraHpapTbl: 4o 3GPP Release 15
5/10/20/40 Mry
BpemeHHou (TDD)
QPSK, QAM16, QAM64, QAM256
MIMO 2x2
[lo 46 nbm
Muryc 106,5 nbm (QPSK)
130 Méut/c (DL),
25 M6uT/c (UL)

AC 220 B; DC-48 B

LTE-RUS-900
(NAZ-BC-900)
3GPP Band 8

1,4/3/4,4/5 MIy,
YacTtoTHbii (FDD)

5/10/20 My,
YacTtoTHblin (FDD)

[lo 50 obm [lo 43 nbm

20 M6ut/c (DL),
5 Méut/c (UL)

150 M6uTt/c (DL),
50 M6ut/c (UL)

He 6onee 400 BT
BOOC: ot +5°C po +40°C; PB: o1 -40°C fo +55°C
[lns NoAKMOYEHNs K TPAHCMOPTHOW ceTw: 2x10/100/1000 Base-Tx.
[ins nogkmoyenns PB k bOOC: 2x10GE (SFP/SFP+)
HCC, IEEE 1588 PTPv2
IP 20 (B®OC); IP 65 (PB)

NlaHHble 0 cTaTyce pelieHus

Kommepueckoe npumeHeHune

Kommepueckoe pelueHune
«PocTenexkom»/T2,
TeXHONormyeckmne cetn
CBA3N

Cratyc TOPN
«PocTenekom» /T2, TexHO-
nornyeckue 1 Begom-
CTBEHHbIE CETU CBA3M

Kommepueckoe pelleHune
TexHonornyeckme

W BeJOMCTBEHHble CeTu
CBA3K

Cuctembl cBsA3u 5G-RUS (cuctembl €BA3M € noaaepxkon 5G)

NpousBoguTenn/paspa6oTunk
HasBaHue peleHus

Ha3HaueHue peleHuns

OnucaHue

nnc, 0o

Cuctembl cBsizn 5G-RUS (cuctembl cBA3M ¢ noaAepXKon 5G)

B pamkax KoHLenuunm n TexHuyecknx Tpe6oBaHuii MOKPbITUS TPAHCMOPTHON

MHPACTPYKTYpbl PO ceTamu CBA3M ANA CUCTEM nepefayu AaHHbIX, BKIKYas

CNoNb30BaHMe KOOPAMHATHO-BpeMeHHoN uHdopmaunn TMOHACC,

anddepeHumanbHbix NONPaBok, aBTOMATUYECKOrO 3aBUCUMOTO HabnoaeHus

1 MHOTOMO3MLMOHHbBIX CUCTEM HabMIOAEeHUA, a Takke 06ecneyeHns aBTOHOMHOIo

n 6e3onacHoro ABwkeHns (V2X) TpaHCMOPTHBIX CPEACTB, HAUNHas C AHBAPS

2021 rofa, pa3pabaTbiBaOTCA NPOAYKTbI CETU MOBMIBHOMO WMPOKOMNONOCHOIO

6ecnpoBOAHOro A0CTYNa C NOAAEPXKKOW CeMencTBa TexHonorun 4G-Pro n 5G

New Radio (B ananasoHe FR1 u cueHapuax dyHKUMoHUpoBaHua NSA u SA):

MpoaykT 1. bazoBas CTaHUWA C KOMGUHUPOBAHHOW apXUTEKTYPOW
BCk-NAA-4G/5G — annapaTHO-NPOrpamMMHbiii KOMMEKC B eAnHOM
KOHCTPYKTMBE.

MpoayKkT 2. baszoBas CTaHUMs C pacnpeneneHHon apxutektyport bCp-NAA-4G/5G
B COOTBETCTBUM C KoHuenuuen flex-RAN.

MpoayKT 3. A6OoHeHTCKas cTaHuma Hocumas (UE) - 3auyuiieHHbI cMapTdhoH
1 NNaHLWeT.

MpoayKT 4. A6OHeHTCKas cTaHuus Bo3umas (TAU, Mobile router).

MpoayKT 5. ABOHEHTCKAA CTaHUuMs cTaumoHapHas (CPE).

MpoaykT 6. Aapo-cetu ¢ dyHKynoHanom 5GCN.

MpoayKT 7. Mnatthopma NogAepPKKM MyNbTUCEPBUCHBIX yenyr cBasu (IMS, MCPTT -
Mission Critical Push-To-Talk); nnatchopma no o6ecneyeHuio
BbICOKOTOYHOrO MO3ULUOHNPOBAHNA

NAR-BC-Y (Moandukaums npoaykTa 2 - 6C, peanusytowas 5G SA). CocTas:

~ MOfy/b BbICOKOYACTOTHBIX TpakTos (YM, MLLY, mynnekcopsbl) - aHanor RRU

(Pagnomoayna);

- MOAIyNb CceTeBoro Aoctyna (6a3oBbii MOAYMb — BbIUNCAEHUIA U 06PabOTKM

CUrHaNoB, TpaHcueep) — aHanor BBU (6n10k 06paboTKi OCHOBHON MOMOCHI);

~ MOAy/b NUTaHUA.

Pa3Hble Moaynu BY-TpakToB ANS pasHbiX AMANa30HOB Paboumx YacToT.

Mofynb ceTeBOro AoCTyna OAWMH ANS BCEX AMANA30HOB YaCTOT.

NAR-ACY (AC, peanusylowas 5G SA). Ucnonb3yeTcs B Kadectee CPE, MO6UIbHOMO

poyTepa, NPOMbILWIEHHOr0 KOHTponaepa.

NAR-Aapo-Y ncnonb3yetcs B KayecTBe fApa CeT TexHomoruin 4G u 56,

NAA-CepBuc-Y nucnonb3yetcs B kayectse cepsepa IMS, NAA-NMnatdopma

ncnonb3yerca B Kkayectse cepsepa MC.

OnucaHue 6noka RRU
rabaputHble pasamepsbi (LU x I x B)
Macca
[lnanasoH pabounx Yactor
Pexum aynnekca
lnpunHa nonocbl kaHana

MrHOBeHHas WuprHa nonochl
4yacToT

lInprHa 3aHMMaeMor Nonochbl
yacToT

KoHurypaums aHTeHH
[nanasoH pabounx TemnepaTyp

Pabounii AnanasoH BAAXKHOCTM
BO3Ayxa

BbixogHaa MOLWHOCTb

INEKTPONUTaH1e NOCTOAHHOIO
TOKa

HomunHanbHas |'|0Tpe6nﬂemaﬂ
MOLLHOCTb

Knacc 3awutbl

OnucaHue 6noka BBU
CraHaapT cBA3n
CootBeTcTBMe penusy 3GPP
rabaputHblie pasmepsbl (LU x I xB)
Macca
HomuHanbHOe HanpsxeHue
Paboyee HanpsxeHue
Moaynsiuna UL /DL
LInpuHa nonockl kaHana

MakcumanbHasa |'|0Tpe6nﬂemaﬂ
MOLLHOCTb

MopTbl

Knacc 3awuTbl
MeTof CUHXpOHMU3aLMUK
[lnanasoH pabounx Temnepatyp

Paboumnin Anana3oH BAAXHOCTU
B0O3/yXa, 6€3 KOHAeHcaunu

450x125x350 MM

MeHee 18 kr
B1/B3/B7/B8/B20/B38/B40/N78

FDD, TDD

LTE: 5/10/15/20 MTu. 5G: ao 100 My

IBW 40 My,

OBW 100 My,

2T2R, 4T4R
-40..455°C

5..95%
20/40/60/80 BT
-48 B (-37..-60 B)

He 6onee 400 BT
IP65

LTE, 5G

Rel. 16

1U, 435x 44,3 %423 MM

MeHee 7 Kkr

AC ~220 B, DC -48 B

AC ~100..~240 B, DC -48 B (-40...-57 B)
UL 64QAM, DL 256QAM

LTE: 5/10/15/20 MTu. 5G: ao 100 Mru,

He 6onee 200 BT

6x10GE Optical port, 3x1GE RJ45, 6x10GE/25GE (CPRI / eCPRI), 2x USB, 2x SMA,
Ethernet external alarm port, RJ45 Console port, GNSS (SMA-F)

P20

GNSS (FTOHACC, GPS, BeiDou), 1588v2, 1PPS

-5..#55°C

10..85%

[laHHble O CTaTyce peweHus

3anyck B NnpousBOACTBO
Craryc TOPN

Mpou3BoACTBEHHbIE MOLWHOCTYU
1 06beM NocTaBokK

MpeanpuaTne-u3roToBuTeNlb

MpOXOANT TeCTUPOBAHUE B NABOPATOPUAX U NMUNOTHOE TECTUPOBAHWE Ha CeTAX
COTOBbIX OMepaTopoB.

Pa3pabarbiBaeTca mogenb BBU Ha 36 CekTopos.

B 2025 roay 6yneT peanu3oBaHa noaaepxka 2G.

B nuHeike 060pynoBaHus ectb uHTerpupoBaHHbie 5C (RRU + BBU B ofjHOM
mogyne). Beaetca paspaboTka MUKPO- U MIUKO- PELLeHNI.

MpopabaTbiBaeTcs BHeApeHne Al/ML.

Mnanupyetca B 2025 roay

Mnanupyetca B 2025 rogy

Nlo 20 Tbic. 6C B roa
000 «Tenikop»

Kommepueckoe npumeHeHune

Obbem NocTaBoK

OCHOBHble 3aKa3yuku

O6bem 6yaeT onpedeneH nocne NpoBeAeHHbIX NabopaTopHbIX UCMbITAHUNA
C COTOBbIMW OrnepaTopamut.

Poccuiickue onepatopbl MOGUNBHOW CBA3M, onepaTopbl cTpaH CHI

VI APY)XECTBEHHDbIX CTPaH.

- YnpaeneHue noruposaxuem (LM);

- Ynpasnexue nHseHTapusauuein (IM);

- Ynpaenexune nuueHsnposaruem (LIC);

« Heart-beat (HB);

- Ynpasnexue Tononoruen (TM, Topology Management).

OCHOBHbIE XapaKTepUCTUKN

BupTyanu3npoBaHHoe pelleHne Mo ynpaBneHuem runepsn3opa.
MWUKpOCEpBMCHAs apXUTEKTYpa.
HapexHoCTb — annapaTHoe pe3epaupoBaHue N+1

BHeceHo B EavHbIN peecTp poccuiickoro MO ans 3BM n 6a3 AaHHbIX: peectposas
3anmcb N221954 ot 20.03.2024.

[loCTynHO K 3akasy.

KoMmepyecKknn NpoayKT, MCNONb3yeTcs Ha CeTu.

K «Poctex»

basoBas ctaHuusa LTE-Advanced*

Npoussogutenb/paspaborunk K «PocTex»

Ha3BaHue peweHus ba3oBasa ctaHuus R45F

[Insi opraHu3auuu pagnonoKpbITis (MakpocoT) cetn paguogoctyna E-UTRAN

1 obecneyeHns 6eCcNpoBOAHOrO JOCTYNA abOHEHTCKUX TepMuHanos LTE k cucteme
CBA3W MOKONeHNs 4G. icnonb3yemble YCTPOMCTBOM NMPOTOKOMbI paanonHTepdenca
E-UTRA, npuknagHble NpoTOKOMbI CeTeBbIX UHTEPEeNcoB X2, ST COOTBETCTBYIOT
TeXHUYeckum cneumndukaumnam 3GPP. MpoToKoNbl YPOBHS TPAHCMOPTHOM CeTH
COOTBETCTBYIOT CTaHAapTaM IETF. YCTPOMCTBO CMPOEKTMPOBaHO Ha ocHoBe SDR, UTo
06ecneynBaeT IBOMIOLMOHHOE Pa3BUTHe A0 5G Ha TOW xe annapaTtHow nnatdopme.
YCTPOWCTBO BbINOMHEHO Kak ynnyHas 6a3oBas CTaHUUA B MOHOMNTHOM WCTMOMHEHMW.

OnucaHue U OCHOBHble XapaKTepucTukn

CooTBeTCTBYeET «paBunam NpUMeHeHNs 6a30BbIX CTAHLUMA W PETPAHCAATOPOB CETEW NMOABWKHOM paanoTenetoHHON
€BA3W. YacTb VI. MpaBuna nprMeHeHns 6a30BbIX CTAHUMIA W PETPAHCAATOPOB CETel NMOABMXHON paanoTenetoHHON
CBA3W cTaHaapTa LTE v ero moandukauum LTE-Advanced», yTBepxaeHHble npukazom MuHundpsbl PO ot 29.10.2018

NC 572 1 He oKa3blBaeT AeCTABUNN3NPYIOLLErO BO3AENCTBNA Ha LENOCTHOCTD, YCTOMYMBOCTD (PYHKLMOHUPOBAHMS

1 6€30MaCHOCTb efJMHOM CeTu 3nekTpocBs3n PO. CepTuduKaT COOTBETCTBUS perncTpaLmoHHbin Homep OC-2-CNC-1064,
CpoK AencTsus ¢ 25.02.2021 no 25.02.2024. MpUCBOEH CTaTyC TENEKOMMYHWKALMOHHOIO 060pyA0BaHNA POCCUICKOrO
nponcxoxaenns (TOPM), npukas N2 302 ot 01.02.2021 MUHACTEPCTBA MPOMBILINIEHHOCTU 1 TOProBan PO.

CraHpapt cBsisu LTE n LTE-A (4G)
Mpuem: 452,5 - 457,5 MIy
Mepepaya: 462,5- 4675 My
[UnpuHa nonocbl 1,4/3/5 MIy,
BbIx0Hasa MOLHOCTb MaKcumanbHas MOLWHOCTb U3ny4yeHns Ha nopt 20 BT
KoHdurypaums aHTeHH MIMO 2T2R

Moaaepyka paboTbl CepBUCOB B
Y NPOTOKONOB VoLTE, NB-loT, MCPTT, eMBMS

Mogynauna UL/DL (PDSCH) QPSK, 16QAM, 64QAM, 256QAM (DL)
CooTBeTcTBME penn3y 3GPP Release 14.9.0
HanpshxeHue nutaHus -48 B, MOCTOSIHHbIN TOK
MoTpebnaemas MowHOCTb 350 BT
[nanason paboumx Temnepatyp OT -40 go +55°C
OTHocuTenbHasa BnaxHoctb OT 5 o 100%
CreneHb 3awmntbl IP65
fabaputbl (L xBxT) 355x662x237 MM
Macca 25 kr
JlaHHble 0 cTaTyce peleHus basoBas cTaHums R45F gocTynHa Ans 3akasa
*MpumeyaHve. NHdopmaLnsa npeacTaBneHa no cocTosHui Ha despanb 2023 roaa.

[laHHble O cTaTyce peweHus

Ha3HaueHue peleHuns

YacToTHble AnanasoHbl

OcHOBHble oco6eHHocTu MO:
« Pa3paboTKa Ha OCHOBE COIMACcOBAHHOIO C POCCUICKMM OMepaTopom TEXHUYECcKoro 3agaHus (T3) «
PazpaboTtaHHoe O obecneurBaeT NOAAEPKKY BCEX HEOOXOAMMbIX NMpoueayp U QyHKUMI npoTokonos LTE u 5G.
- CooTBeTcTBME Tpe6oBaHuAM cTaHaapTa 3GPP - LTE - Rel. 13-15 < 5G / NR - Rel. 15-16 = 370 rapaHTupyeTt
CTabUNbHYIO CBA3b AN POCCUUCKUX aBOHEHTOB.
« Paspensiemas apxutektypa OpenRAN * 370 o6ecrneunBaeT onepaTopy OTCYTCTBUE HEXenaTenbHOW 3aBUCUMOCTY
OT eANHCTBEHHOIo BeHAOPA W COXpPaHeHMe KOHKYPEHLWU NOCTABLLMKOB * PelleHne MOXHO WHTEerpypoBaTh
CO Apyrumu 6nokamm 6a30Boi CTaHUMW KomnaHunm «UPTES» nnu CTOPOHHEro 0TeYeCTBEHHOrO NMPOU3BOAUTENS.
* MacwTabupyemas apxuTeKTypa Ans rmbKux KoHGUrypauun cantos « Apxutektypa MO obecneunsaet
MaclwTabupoBaHe Npon3BoANTeNbHOCTM MO B 3aBMCUMOCTW OT KONMYECTBA [OCTYMHbIX A4ep U ONepaTuBHON
NamsaT Ha KOHKPETHOM annapaTHou nnatdopme.
* LleHTpanu3oBaHHoe ynpasneHne KoHdurypauuamm « MO nMeeT cneunanbHbli nHTephenc Ana KOHUTrypupoBaHus,
MOHWUTOPUHra 11 cbopa COCTOAHMA 06 OLMBKaX, NO3BONAIOLMIA NONb30OBATENO KOHTPOANPOBATL padoTy MO.
* MepeHOCMMOCTb MeXAY Pa3NMUHbIMM annapaTHbiMK nnatdopmamm « bnarogapa nnatopme aAna agantauun Mo
Ha Bbl6paHHyto annapatHyto nnatdopmy (NGP), npeaocTasasioTcs efnHble MHTEPGEnchl K QyHKUUAM ynpasneHus
namaTblo, bydepusaumnn n 06MeHy AaHHbIMU, KOHTPONSA PaboTbl MHOFOMOTOYHOCTM, NOFMPOBAHUA U T. 4.
« ABTOHOMHbIE (SA) N HeaBToHOMHbIe (NSA) cetn 5G « Mogaepxka bC LTE diyHkumoHana EN-DC uepe3 X2 uHtepdenc
+ Takaa dyHKLMOHANbHOCTb 06ecneyrBaeT BO3MOXHOCTb UHTErpaLni ¢ 6a30BbIMU CTaHUMAMK 5G AN pa3BepTbiBaHUA
NSA (HeaBTOHOMHbIX, Non-standalone) ceTer 5G B kauecTBe aHKepHbIX 6a30BbIX CTaHLMA 4G + Takxe MOAAEPKNBAETCA
pa6oTa ceTteil 5G B aBTOHOMHOM (SA) pexume.
Texnonorus ceaAsun - 5G - LTE
- NonHasa nopAepXKa BCEX POCCUIICKNX YACTOTHBIX AWANa3oHoB ans LTE
A0 KOHua 2025 roaa * B1 (2100 Mrw), B3 (1800 Mru), B7 (2600 My, FDD),
YacToTHbIA AnanasoH B8 (900 Mri), B20 (800 ML), B38 (2600 My, TDD).
« MopanepKa YaCTOTHbIX ANAna3oHoB AnAa 5G « Bkn. N28 (703-803 Mrwy),
N78 (3,5 ITiy) u N79 (4,99 TTu) (N78 u N28 o KoHua 2025 roaa).

[laHHble 06 ucnbiTaHUAX

JlaHHble O cTaTyce peweHus

Cratyc TOPN

Jipyras 3Haunmas uHdopmauus

OCHOBHbI@ 3aKa3uMKun

CODTANM

MpoBOAUTCA perynsipHoe TeCTUPOBAHKE pelleHns B NabopaTopusax onepaTopos,
a TaKxe B MOMeBbIX YCNOBUAX.

Bbasosbie cTaHuMn YADRO aKTUBHO TeCTMPYIOTCA B aBOPATOPHbIX W NOMEBbIX
YCNOBUAX C OnepaTopamu CBA3N.

[oTOBbI NpefcepunHble 06pasLbl 060pyA0BaHMSA, KOTOPbIE MPOXOAAT CTAANI0
BHYTPEHHEro TeCTMpoBaHWs 1 B bavkanilee Bpemsa OyayT nepedaHbl onepatopam
Ha TecTbl.

B KOHUe 2025 roga 6yAeT HauaTo CepuitHOe MPOM3BOACTBO U GYAYT OTrPYXKEHbI
nepBsble NapTUK 6a30BbIX CTAHUMIA ONepaTopam B COOTBETCTBUU C TPe6OBAHMAMY
opBapAHbIX KOHTPAKTOB.

B 2025 roay obopynosaHue nnaHupyetca BkMounTb B TOPM. MporpammHoe
o6ecrneyeHre BHECEHO B peecTp POCCUIICKOro MPOrpamMMHOro obecneyeHus
MuHumdpbI.

KoHTponnep 6a30Bbix cTaHUMn GSM YADRO BSC8110 nocTpoeH Ha nnatdopme
annapaTHoro o6ecneyeHns, NPoN3BOAMMOro komnaxuen YADRO, obecneunsaet
Heo6XxoAnMyto eMKOCTb ANs NMOAKYEHUs 6a30BbiX CTaHUMA GSM,
0TKA30yCTONYNBOCTb N HAAEXHOCTD.

Cuctema ynpasnenns YADRO NMS noaaepxuBaeT WMpOKWiA Habop yHKLUMOHana
ana céopa 1 06paboTku nokasarenein kauectsa cetu (Performance Management),
KOH(UIYyPUPOBaHMS 6a30BbIX CTAHUMN U KOHTPONIEpOB 6a30BbiX CTaHLMA
(Configuration Management), c6opa uHBeHTapHon UHGopMaLun (Inventory
Management), ynpasneHus uHuuaeHtami (Alarm Management), nogaepxusaet
UHTErpaumio € 30HTUYHbIMW CUCTEMaMI ynpaBneHns ¢ nomollbio REST API, a Takxe
MMEET 3annaH1poBaHHYI0 AOPOXHYIO KapTy AanbHenwero pa3snutus (yHKLUMOHana
B COOTBETCTBUW C COBPEMEHHbIMI CTaHAApTaMu B 3TOW 061acTu 1 TpeboBaHUSMU
3aka3umnkoB. Cuctema ynpasneHns YADRO NMS cnpoekTvpoBaHa € yyetom
TpeboBaHUN No 06ecneyYeHnto 0TKa30yCTOMYMBOCTU, HAAEXHOCTN U eMKOCTH,
KOTOpble NPeabABNSIOTCA onepaTopamii MOBUNbHON CBSI3U B COBPEMEHHbIX CETSX.
MAO «BbimnenKom», MAO «Mera®oH», MAO «Poctenekom», 000 «T2 Mobawnn»

ba3soBble cTanuun PAANOC LTEOT n PAANOC LTEO02

OCHOBHbI@ XapaKTepUCTUKN
[lnanasoH pabounx yacTot
PaanonHTepdenc
WwpuHa kanana, My,
Tun gynnekca
Mogaynauuns
KonnyectBo npuemonepeaaTunkos
MowHoCTb nepegatymka
MponyckHas cnocobHOCTb
Macca
HoMuHanbHoe 3HauyeHne
HanpsXXeHNsa NUTaHua
MoTpebnaemas MOLWHOCTb

NHTepdencsl noakntoYeHns
AHTEHHbI

[lnanasoH pabounx Temnepatyp

CUHXpOHU3aumMa
CTeneHb 3aWmThl

N38, N40, N78, ntobble Nonb30BaTENbCKME AMANA30HbI
5G NR Release 17

40 (pacwmpeHne no 80)

BpemeHHou (TDD)

QPSK, QAM16, QAM64, QAM256, QAM1024

4

40 nbm

[lo 1000 M6éuT/C

He 6onee 20 kr

AC 220 B; DC -48 B

He 6onee 650 BT
TN NOAKMIOYEHUA: BHELIHAS.
Pasbembl: 4 pasbema Tvna N, rHe3go

Mofynb BbICOKOUACTOTHbIX TPAKTOB: OT +5 A0 +40°C;
Moaynb ceTeBoro goctyna: oT -40 go +55°C

IHCC, NTPv4, PTPv2
IP 20 (B®OC); IP 66 (PE)

SP5000 «YHuUBepcanbHas nnatgopma MO6UNbHbIX KOMMYHUKALLUN

KomnnekcHoe peweHue ana noctpoeHus ceten LTE u Private LTE/5G

MpouseoguTenn/pa3paboTunk Wckpa TexHonoruum, AO

Ha3BaHue pewenuns SP5000 «YHuBepcanbHas nnatopma Mo6MNbHbIX KOMMYHUKALMIAY»

SP5000 «YHMBepcanbHas nnatopma MOOUAbHBIX KOMMYHUKALMUN» = 3TO

NporpamMmmHoe 84po MOoB6UAbHOM CceTu 4G, KOTOPOe BO B3aWMOAENCTBNN

C HOBbIMW MW yXKe CYLLeCTBYIOLWLMMI Makpo- U MUKpocoTamu LTE no3sonset

C03/AaBaTb NOMHOLEHHbIE YacTHble MobUbHble ceTu (Private LTE) kak

6e30MacHyio0 1 HaEXHYI0 MHDPACTPYKTYPY AN MOBUBHOW CETU nepefaun

[IaHHbIX B CMeAyWmux 06nacTax:

- KpuTuueckn BaxHble cetin (a3pomnopTbl, MOPTbI, 6OMbHMULbI, MPOMbILLINIEHHOCTb,
HedTb 1 ras, WaxTbl, 06bEKTbl KNU3HE06ecneueHns).

- [lo6bl4a nof3emMHas v Haa3emHas.

- 06LlecTBEHHas 6€30MacHOCTb

HasHaueHune peweHus

OnucaHne U OCHOBHbIE XapaKTEPUCTUKN
Co6CTBEHHAA Pa3paboTKa KOMMOHEHTOB ceTn 4G/5G.
Pa3BepTbiBaHWe Ha UHDPACTPYKTYpe 3aka3uunka, CO6CTBEHHOM 06Make, BbleNeHHbIX cepBepax.
MHTerpaums ¢ KOpnopaTMBHON CETbID 3aKasumka
TexHonorus casn 4G/5G
CooTBeTcTBME CTaHAapTam 3GPP Release 16 3GPP

Konunyectso aboHeHTOB: 50 000 aBOHEHTOB C BO3MOXHOCTbIO
KonnyecTBeHHble MacliTabupoBaHus.
XapakTepUCTUKK aapa CymmapHasa nponyckHas cnocobHOCTb: 40 10 F6uT/c Ha oguH S/P-GW
C BO3MOXHOCTbIO MacliTabupoBaHus

MacwTabuposaHue pewenns [JocTynHoO

CoBOKynHas NponyckHas
CNoCcobHOCTb

Peanusauus kommnoHeHToB aapa CNF (koHTenHepbl)
Cuctema ynpasnenus BcTpoeHHas
Tpachuyecknin nHTepdenc [octyneH

He orpaHunyeHa

[0OTOBO K BHEPEHWIO.
MpoayKT BKAtoUeH B EAMHbIN peecTp poccuickoro MO ans IBM v 6a3 AaHHbIX:
peecTpoBasn 3anucb N227921 ot 06.05.2025.

MpoayKT pa3paboTaH, MPOBOASTCS WCMbITAHUSA B PA3MIUUHBIX CLEEHAPUSX
1cnonb3osaHua (aaxHbie, VOLTE, u ap.)

OnepaTtopbl CBA3U, NPeANpUATUs

Na6opatopus MHHOKOMMYHNKALMOHHDIX ceTen (11C)
- 1 — VRS \ A

JlaHHble 0 cTaTyce peleHus
Nnaxupyemble CPoKM 3anycka

B NPOU3BOACTBO
Kommepueckoe npumeHeHune

Munu-agpo cetn NNAA-Appo

MpousBoauTenn/pa3paboTunk JINC, 000
Ha3BaHue pelieHus NakeTHoe AApO ceTn 4G/5G ¢ orpaHNYeHHbIM (PYyHKLMOHANOM
HasHaueHue pewenus Co3paHue NofAcuCTEMbl KOMMYTALMN B CETAX CTaHAapToB 4G/5G

Peanusauuns Bcex Heo6xoAUMbIX (DYHKUMOHANbHbIX 3nemeHToB 4G EPC u 5G
Core, a Take 6a30BblXx 3neMeHTOB noacuctembl IMS. O6ecneunsaet
NOCTPOEHMEe Kak aBTOHOMHbIX (Private) ceTen Ha NpeanpuaATAM, Tak 1 yacTen
CeTn CBA3M 06LLEro Nonb3oBaHums.

OnucaHune

OCHOBHbIE XapaKTepPUCTUKK
TexHonorua cBasu 4G LTE, 5G NR

CooTBeTcTBME CTaHAapTam 3GPP [o Release 17
[1o 10000 a6OHEHTOB Ha OfMH KnacTep, eMKoCTb A0 10 F6UT/c Ha OAMH
Knactep, nofaknwyeHne Ao 50 6a30BbiX CTAHUMN.
MacwTtabupoBaHue KackaanpoBaHue
- 3GPP EPC (HSS ana yyeta aboHeHToB, SGW 1 PGW ans 06CiyKuBaHNs
A60HEHTOB U COMPSHKeHUA C Apyrumn cetamu, MME ona noanepxku
MOBUNBHOCTU aboHeHToB, PCRF 414 NoagepKKi NONUTUK CeTu).
- 3GPP 5GC (UDM 1 UDR ana yyeta aboHeHToB, SMF u UPF ans 06CnyxuBaHus
A6OHEHTOB U COMPSKEHUA C ApYrumu ceTamu, AMF ans noanepxku
MO6UMIBHOCTY a6OHEHTOB).
- IMS (P-CSCF Proxy Call Session Control Function (P-CSCF) u Interrogating Call
Session Control Function (I-CSCF)) ans TpaH3WUTHOI Nepefauun AaHHbIxX, Serving
Call Session Control Function (S-CSCF) gna o6cnyxusanusa aboHeHTos, IMS HSS
(Home Subscriber System) ans yueta aboHeHTOB, AN AUCMeTYEpU3aLIAM
BbI30BOB, IMYNATOP AWCMNETUEPCKOW MaHenu Ans opraHusaumm
VHAVBUIYaNbHbIX BbI30BOB CO CTOPOHbI cetu (MT call), B cTopoHy ceTu
(MO call)).
- JloKanbHbIN NONb30BATENbCKNI UHTEPENC yrpaBneHus.
Peanu3syemble cepBucbl VOLTE, VILTE, SMS-over-IP, VONR, VINR, MCPTT

KonunyectBeHHble XapakTepucTuKu

Mopaepxneaemble hyHKLUN

Kommepuyeckoe pelieHue, NnaHUpyeTca 3aperncTpuposatb B PeecTpe
poccuiickoro MO MuHUMMPLI U NoayynTb cTaTyc TOPT B 2025 roay.
OnepaTopbl CBA3M, TEXHOMOrNYECKe 1 BELOMCTBEHHbIE CETU CBA3N, yuebHble
3aBe/eHus, Hay4yHo-NccnefoBaTeNnbCkne opraHnu3aLnm, Nporu3BoauTenn
6a30BbIX CTaHLUA, ABOHEHTCKUX CTAHLWA.

[laHHble 0 cTaTyce pelleHus

Kommepueckoe npumeHeHne

PeweHns ansa TeCTMpoBaHUs 060pyaoBaHUsA
ceten 2G/3G/4G/5G

Naéopatopus MHHOKOMMYHNKALMOHHDIX ceTel (11C)

ABTOMATU3MPOBAHHAA CUCTEMA TEXHUUYECKOTO KOHTPONA ceTell MO6UNbHON CBA3M
nokoneunn 2G-5G (ACTK) n cTeHa TeXHMUECKOro KOHTPO/A Ha Npon3BoACTBe
«Cokpar»

[laHHble 0 cTaTyce peleHus
[laHHble 06 ncnbiTaHUAX

WNHdopmaums o nnaHupyembix
CpoKax 3anycka
B NPOU3BOACTBO

OnbITHbIE 06pa3ub| CO3/aHbl 1 Npownun npeaBapuTenbHble NCNbITAHUA

I'Ia6opaTopr|e ncnbiTaHna I'IpOIh,EleHbl yCcnewHo; nposefdeHbl AeMOHCTpaumn
Ha BblCTaBke «CBS3b-2024».

Hauano 2025 roga

NpoussoguTens/paspaborunk  JIMC, 000

ABTOMATM3MPOBAHHAA CUCTEMA TEXHUYECKOTO KOHTPONA ceTell MO6UIbHOM
cBA3M nokoneHnin 2G-5G (ACTK) u cTeHa TeXHMUECKOro KOHTPOns

Ha npousBoacTee «Cokpar»

C6op, 06paboTka ¥ aHanM3 AaHHbLIX O COCTOSHWU CeTen MOGUNbHOW CBA3N
nokoneHunn 2G-5G, Wi-Fi 6 B peanbHoM MacliTabe BpemeHu

TecTrpoBaHue U KOHTPOMb PaboToCNOCO6HOCTM 060PYAOBAHMA W CeTei
PaANOCBA3M Pa3NUYHbIX TEXHOMOMI, OLeHKa KayecTBa NpefoCcTaBnsemblx
B CETAX CepPBMCOB, ONTUMMU3ALMA CTPYKTYPbl CeTel, yCTPaHeHre Henonagok.
OCHOBHble (hyHKLMOHANbHbIE BO3MOXHOCTN ACTK:

- MoaknoueHue Kk cuctemam MPTC pasnuuHbix cTaHgapTos (2G GSM, 3G UMTS, 4G

Ha3BaHue peweHus

Ha3HaueHue peweHuns

OnucaHune

nc, 000
Cuctema ynpasneHus u moHuTopuHra cetu JIA-YnpasneHue

YnpaBneHwe u MOHUTOPUHT 060pyAOBaHNeM 6a30BbIX CTAHUMK, fAApa CeTH,
A6OHEHTCKMX TePMUHANOB B CETAX CTaHAapToB 4G/5G.

Peannsaums dyHkuniA EMS/NMS/0SS

NpoussoauTenns/paspaboTunk
Ha3BaHue peweHus

KpaTkoe onucanue
W HasHauyeHue peleHns

Cocptanm, 000

basosas ctaHuusa PAAUOC LTEOT n PAANOC LTEO2

ba3osble cTtaHunm PAAMOC LTEOT n PAANOC LTEO2 npeAHa3HayeHbl Ans
pa3sepTbiBaHMA LTE ceTen onepaTopoB CBA3W W MPOMbILAEHHbIX NPeANPUATUN.
PelleHne cocTonT 13 6noka 06paboTkn curHanos (BBU) n Habopa BbIHOCHbIX
npuemonepeaatwwmx paguomoaynert (RRU) pasnnuHbix YacTOTHbIX AMANA30HOB
1 KoHurypaumii MIMO. ba3oBble CTaHUMM UMEIT CepTUdUKAT COOTBETCTBUS
cpeactsa cBasm (CCO).

+ PANOC LTEOT - 3KoHOMMYeCKn 3(PheKTUBHAA pacnpeaeneHHas Makpo 6asosas
CTaHUWMA.

- PAANOC LTEO2 - npou3BoauTenbHas 3hdeKTBHas pacnpeaeneHHas Makpo
6a30Ban CTaHUUS.

+ YCTAHOBNEHO Ha 214 6a30BbIX CTaHUMAX, C 2024 rofa paboTaloLLMX B peanbHoi
KOMMepyeckon ceTu onepatopa MTC.

+ 3aperncTprpoBaHbl NaTeHTbl PO, 3alimLIaoLWe UHTeNNeKTyanbHble npasa

Ha pa3paboTky.

- VIcXofHbIN KOA MOAHOCTBIO NPUHAANEXUT W NOAAEPKMNBAETCA KOMMaHMe
«NPTEA».

Pelwenus 3apernctprpoBaHbl B EAMHOM peecTpe poccuiickoro MO ans 3BM n 6a3
NaHHbix [peectp MOJ:

- [porpammHoe obecneyeHne cTeka NPOTOKONOB YpoBHA L3 6a30BoM CTaHuuM RAN
5G RUS - peectpoBas 3anucb N2 15438 oT 08.11.2022.

- MlporpammHoe obecrneueHne cTeka NpoTokonoB ypoBHa L1-HighPHY/L2 6a3oBon
cTaHumn RAN 5G RUS - peectpoBas 3anucb N215486 ot 08.11.2022.

- MporpammHoe obecneverne 6a3oBbix cTaHuMn Open RAN 4G - peecTpoBas
3anncb N223938 ot 06.09.2024.

JlaHHble O cTaTyce peLlieHus

Kommepueckoe npumeHeHne

B cooTBETCTBUN C 06HEMOM NPON3BOACTBEHHBIX 3aKa30B 1 MAAHOM
MeponpuaTUIA NO JOPOXHON KapTe.
OCHOBHble 3aKa3unkn Poccuiickue onepaTtopbl MOGUIbHON CBSA3N

06bem NocTaBok

OCHOBHbIE XapaKTepUCTUKN
CraHpapTbl RAN

[lnanasoH paboumx uacToTt

BbIXOAHAA MOLLHOCTb
Pexxumbl MIMO
lWnpnHa kaHana LTE
EmMKoCTb

Moaynsuua DL
Mopynauua UL
Arperauus HecyLmx
RAN sharing
CUHXPOHU3aumns
HanpskeHvne nutaHus
NoTpebnsemas MOLHOCTb

[lnanasoH pabouux Temneparyp

CreneHb 3aWWunThI
Macca

ba3zoBasa ctaHums PAANOC LTEO1 ba3oBas ctaHuus PANOC LTEO2
LTE FDD/TDD (3GPP Release 15)

FDD: B1 (2100 Mru), B3 (1800 Mru), B7 (2600 Mrw), B8 (900 Mrwy), B20 (800 Mwy).
TDD: B38 (2600 MTu), B40 (2300 M)

[lo 40 BT Ha KaHan
MIMO 2x2, MIMO 4 x4
5, 10, 15, 20 Ml
[lo 3 coT MIMO 4x4 No 6 coTr MIMO 4x4
QPSK, 16QAM, 64QAM, 256QAM
QPSK, 16QAM, 64QAM
2CC, 3CC
MOCN, MORAN
GLONASS/GPS, 1588v2
-48 B nocTosHHbIN TOK (BBU, RRU)
BBU: go 250 BT. RRU: go 450 BT BBU: go 380 BT. RRU: Ao 450 BT (RRU)
Ot -40 po +55°C (RRU). Ot -40 po +55°C (RRU).
0T 0 go +40°C (BBU) Ot -5 o +40°C (BBU)
RRU: IP65. BBU: IP20
RRU: fo 16 kr. BBU: fo 8,5 kr

OCHOBHbIE XapaKTepUCTUKM

'/«- Peanusyemble rpynnbl yHKLWIA

YnpaBneHvne oTkazamu

YnpaBneHve koHdurypauuen

YnpaBneHue
NPOU3BOAUTENBHOCTbHIO

YnpaBneHue 6e30MacHOCTbI0

Moaaep)KrBaemble NPOTOKO/bI

- YnpasneHune otkazami (Fault Management);

- Ynpasnenne koHdurypaumen (Configuration Management);
- Ynpasnexue npoussoauTensHocTbio (Performance Management);
- YnpasneHne 6e3onacHocTbio (Security Management).
MOHWTOPUHT pPaboTbl YCTPONCTB.

dopmnpoBaHne n 06paboTka anapmos (onoseLeHnit).
KoHurypaumoHHble hannbl.

@annbl WabnoHOB KOHUrypauuu.

KoHurypaumoHHble hopmbl.

C6op CTATUCTUKM.

WNHMUMaLmMa yCTPOUCTB B CUCTEME.

[ncnetyep 3apauv.

Ponu nonb3oBartene.

ABTOpPU3aLMs Nonb3oBaTenen.

AyTeHTUMKALMA Nonb3oBaTenen.

SSH, SNMP, Netconf, Websocket

OnucaHne

LTE, 5G NR), cuctemam Mo6bUIbHOIO WMPOKOMOAOCHOTO 6€CNpOBOAHOIO JOCTYNa
246 M;.LIBJJ, 5G MLUBA) 1 cucTemam 6eCnpoBOAHOIO WMPOKOMOMOCHOTO A0CTYNa
Wi-Fi);

- MofKMYeHre K cucTtemam nepefaqn AaHHbIX Ha OCHOBE CTaHAapToB
cemeiicTBa Ethernet;

- OnpefeneHne MecTonomnoXeHus;

- NHAMKaLMa CoBbITUIA U COCTOAHUI;

- AHanu3 cnekTpa;

- AHanu3 CuUrHanos;

— AHanu3 coo6bLeHnn;

— leHepaums CUrHanos;

- TeHepauuns coobuieHnr;

~ TeHepaumsa Tpaduka;

- YnpaBneHne yHKLWOHANbHbIMK TeCTamu;

- leHepaums yHKLNOHANbHbIX TECTOB;

- leHepalMs OTYETOB MO pe3ynbratam PYHKLMOHANbHbIX TECTOB.

[laHHble 06 MCNbITAHUAX

[laHHble 0 cTaTyce pelleHns
Crartyc TOPN

NpousBoacTBO
NpeanpusTe-u3roToBuUTEND

Kommepueckoe npumeHeHune

MNOTHbIE NPOEKTbI C POCCUICKUMM ONepaTopammn CBA3M, a Takxe
KOpnopaTuBHbIMI 3aka3uukamu (Private LTE)

Kommepueckoe pelueHne
BHeceHa B peecTp OTcyTcTByeT

CepuitHoe Npou3BoAcTBo. K KoHUy 2025 rofa naaHvpyeTcs HapaliuBaHue
NPOU3BOACTBEHHbBIX MOLHOCTEN A0 3 ThIC. 6A30BbIX CTAHLWA B rof.

AO «CurHanTek». Mnowaakn B CaHkT-MeTep6ypre n MocKoBCKOW 06nactu

OCHOBHble 3aKa3unku: CeTu onepaTopoB MOBUNbHOW CBA3MW, YaCTHbIE CETU
Private LTE, kpuTuyeckas MHpACcTpyKTypa.

*| BaHuble 0 cTaTyce peweHus

KomMmepueckoe pelueHue, NNaHNpyeTca 3aperncTpuposatb B PeecTpe
poccuiickoro MO MuHumMdpsbl B 2025 rogy.

OnepaTopbl CBA3KN, TEXHONOIrn4yeckme 1 BeJOMCTBEHHbIe CeTU CBA3MW, yHeﬁHble

3aBefieHnd, Hay4yHo-nccneaoBatTeibCkne opraHusaumn, nponssoanTenn 6a30BbIX \

CTaHUNIU, ABOHEHTCKUX CTAHLMN.

OTCKaHupyiiTe
QR-KoA, UT06bI
03HaKOMUTbCA

C INEKTPOHHOI
Bepcueit KapTbl
u 3arpy3utb PDF

OCHOBHbIE XapaKTepPUCTUKN
PagnotexHonorus
5G NR

4G LTE-FDD

4G LTE-TDD
4G MLUBA
3G WCDMA
2G GSM

Wi-Fi

HaBuraumoHHble CUCTeMbl
AHTEHHbI KOMMNEeKC

TN noaKnYeHns

Tun pa3bemos

06liee KONMYECTBO pa3bemoB

HomuHanbHoe HanpskeHue
nUTaHnA

MakcumanbHas notpeénsemas
MOLLHOCTb

NuTepdencbl
SIM-KapTbl

MamaTb
HakonuTtenb
BCTPOEHHbIN MOHUTOP

leanasoH paﬁoumx YacToT
n1/n2/n3/n5/n7/n8/n12/n20/n28/n38/n40/n&1/n48/n66/n71/n77/n78/n79
B1/B2/B3/B4/B5/B7/B8/B12/B13/B14/B17/B18/ B19/B20/B25/B26/B28/B29/B30/B32/
B46/B66/B71

B34/B38/B39/B40/B41/B42/B43/B4S

360-370, 360-380, 380-400 Ml

B1/B3/B8

900/1800 My

261232472 MIL;
51605825 MIL;

59557115 M1y (Wi-Fi 6E).
TNIOHACC/GPS(AGPS)/Galileo/QZSS

BHeWHAS aHTeHHa
SMA, rHe3ao
22

7B

<180 BT

2xUSB-A 3.2; USB Type C 3.2; HDMI 2,0; Ethernet 2.5 [6uT/c

KonnuecTBo: 1-8 (B 3aBMCUMOCTI OT pelaembix 3aaad), Tun: USIM.
PasmelleHne: marasuH cMeHHbIX SIM-KapT Ha naHenu ynpasnexuns ACTK.

32Th
SSD 1024 T6 (1 TB)
15.6", 16:9, 1920 1080 nuKc., apkocTb 1000 k4, KoHTpacT 1000, yron 063opa 160°

[laHHble O cTaTyce peweHus

Kommepueckoe npumeHeHne

Kommepueckoe pelieHne, nmeeT ctatyc TOPM (peectposas 3anuch TKO-47/24
0T 05.03.2024).

OnepaTopbl CBA3MW, NHTEpHET-NPOBanAepbl, TEXHONOTMYECKNe U BEAOMCTBEHHbIE
CeTu CBA3W, yuebHble 3aBeieHNs, HayYHO-MCCNeaAoBaTeNbCkie opraHn3aumy,
npoussoanTent 6a30BbIX CTAHLMN, aBOHEHTCKUX CTAHLUNA.

MpounssoguTenn/pa3paboTunk
HaseaHue peweHus

Ha3HaueHue peweHus

HTLL MPOTEW, 000
KomnneKkcHoe peleHue ans noctpoeHus cetei LTE u Private LTE/5G

MpomblwneHHast aBTomaTn3aums, Mission Critical, YMHble/be3onacHble ropoaa,
06bEKTbl MAacCOBOro HaxoxaeHus nogen, MCPTT, VoLTE

OCHOBHbIE XapaKTepPUCTUKU
- CooTBeTCTBME CTaHAapTam 3GPP

Rel.16;

- MonHas NuHenKa peleHnii CobCeTBeHHOM pa3paboTku, Bkmtoyaa HLR/HSS, EPC, PCRF, DPI, IMS, Messaging & UC,
PTT/MCPTT, noaaepxka Nb-loT, nnatchopma ynpasnexns yctpoincteamu [oT/M2M;

- NMoppepxka Nb-loT;
- NMoppepxka 5G NSA;

- Peanu3auus Ha cTaHAapTHOM annapaTtHoM obecneyeHnm.

TexHonorus ceasu
YacToTHbIN Anana3oH

MponyckHas cnoco6HOCTb
KaHana

CoBOKyMHas NponyckHas
CNOCOBHOCTb

4G/LTE, 3nemeHTbl 5G

BO3MOXHOCTb B3aUMOAENCTBUA C pasnnuHbiMi BeHapopamu eNB (4G) n gNB (5G).
MoaaepxnBaemble AManasoHbl onpegenstotcs nocrasuinkom eNodeB/gNodeB

OT 1 o 40 réent/c

He orpaHunyeHa, BO3MOXHO MOCTPOEHMe pacnpefeneHHbix peLLIeHMI;I

JlaHHble 0 cTaTyce peleHus

Kommepueckoe npumeHeHune

finpo cetn 5G

Kommepueckun npoaykT

3NeMeHTbl KOMMNEKCHOrO PeLleHNs 3KCNYaTUPYITCA Ha ceTax bonee
50 onepaTtopoB MO6UNbHOM CBA3M W Ha 22 ceTsax Private LTE
MNepepabatbiBatoLias, ropHoao6bIBaowWas, Hedrerasoas oTpaciu,
MPOMbILLINEHHOe NPOU3BOACTBO POCCUM U APY)XECTBEHHbIX CTPaH

NpounssoauTens/pa3paboTumnk

{ HasBaHue peweHus

Ha3HaueHue pelweHus

HTL, NPOTEN, 000
finpo cetn 5G

MpombllineHHas aBTomaTusaums, Mission Critical, YMHble/Be3onacHble ropoaa,
06bEeKTbl MACCOBOTO HAXOXAEHMS Nofen, onepaTopbl cBaA3u 5G, MCPTT

OCHOBHbIEe XapaKTepucTUKn

- CooTBeTcTBME CTaHaapTam 3GPP

- JInHerKa peleHnii cCo6CTBeHHON
SCP, PCF, CHF;

Rel.16;
pa3paboTku, Bknoyatowas AMF, UPF, SMF, N3IWF, UDR, UDM, AUSF, SMSF, NRF,

- Pewenus Steering of Roaming (LTE/5G), PCRF/PCF, IMS-aapo, MCPTT, DRA.

TexHonorus ces3u
YacToTHbIN Anana3oH
MponyckHas Cnoco6HOCTb
KaHana

CoBOKyMHasA MponyckHas
CNOoCOBHOCTb

5G
He orpaHuueH

0T 10 go 100 réut/c

He orpaHunyeHa

JlaHHble O cTaTyce peweHus

8 3anyck B NPON3BOACTBO

MoTeHunanbHble 3aKa3uuKu

OnbITHaA 3KCnayaTaunsa Ha TEPPUTOPUN 3aKa3umnka

2026 rof - Private 5G SA;
2027 rop - Public 5G SA.

OnepaTopbl MOBUNBHON CBA3M U NpeanpuaTua B Poccum, cTpaHax CHI, pernoHax
AdpuKn.

B rEnkop
[TENKOP

p

il NakeTHoe aapo cetm 4G/5G NSA TELCORE EPC

Npou3BoauTens/paspaboTumk
Ha3BaHue pewieHus

Tenkop, OO0
NMakeTHoe aapo cetn 4G/5G NSA TELCORE EPC

OCHOBHbIE XapaKTepUCTUKN
MakeTHoe Aapo cetn — Telcore EPC (Evolved Packet Core) coctont u3 obcnyxusaiowero wno3sa SGW (Serving
Gateway), nakeTHoro wo3a PGW (Packet Data Network Gateway), y3na ynpasnexust Mo6unbHocTbio MME (Mobility
Management Entity), cBsi3aHHOr0 ¢ SGW 1 6a30BbiMu cTaHuuamn LTE u 5G (eNodeB u gNodeB) curHanbHbimu
nHTepencamn. YnpasneHue 3nemeHTamMu OCyLecTBASeTCsA Yepes UHTepdenc cucTembl ynpasneHus 3nemeHTamu
EMS (Element Management System).
CraHpapt cBasn 4G, 5G NSA
TexHonorua cBasn 4G, 5G NSA
CooTBeTcTBME CTaHAapTam 3GPP  Release 16
MponyckHas CnoCco6HOCTb ANs
KOMMOHEHTOB CUCTEMbI
Konunuectso ofHOBpPEMEHHO
NOAKMOYEHHbIX aBOHEHTOB

450 T6uTt/c

2,5 MNH

MoajepXka nMpoToKonoB
1 uHTepencos

Moagepka cueHapues

GTP, Radius, Diameter, S1-AP. S1-MME, S1-U, S5/S8, S11, S6, Rx, Gx, SGi

[akeTHas nepegaya faHHblX, VOLTE, 5G NSA

[lo 450 T6uUT/C Ha noruyecknin PGW/SGW.
Peanu3aumg SGW n PGW B apxutektype CUPS.

[0TOBO, 10Pa60oTKa (HYHKLMOHANBHOCTU A0 YPOBHS onepatopos Tier 1

MacwTa6uposaHue

[laHHble 0 cTaTyce peweHus

Hanunune B Peectpe

poccuiickoro MO PeecTtpoBas 3anucb N223912 o1 06.09.2024

KomnnekcHble peweHusa 4G/5G

KomnnekcHble peweHus 4G/5G

NpousBoauTens/paspaéotumk  Mo6un-rpyn, 000
KomnnekcHble pellerHns Ha 0CHOBE OTeYecTBEHHOro 060pyAOBaHNS CTaHAAPTOB
4G, 5G
OnucaHue U OCHOBHbIE XapaKTePUCTUKN:
- ABTOMATM3aLMs TeCTUPOBAHNS 060PYAOBAHMS CeTeil CTaHAApPTOB 4G, 5G, NB-I0T/LTE-M;
- WHTerpauna cuctem ceasn 4G/5G, ynpasneHns, MHPOPMaLMOHHbIX TexHonornid (UT) 1 cpeacTs aHanuTuku,
TEXHONOMMI BUPTYaNbHOW M A0NONHEHHOW peanbHocTu (VR 1 AR);
- Pa3paboTka peleHuit Aas aBTOMAaTU3auny U ONTUMIU3ALMU PYHKLMOHNPOBAHUS CUCTEM CBA3N 4G/5G;
- Komnnekc nporpammHoro obecrneyeHns no pabote co cTaHaapTamu 3GPP;
— BupTya/nbHble nabopaTopun 1 y4e6HO-TPEHUPOBOUHbIE CTEH/bI.
Mpumepsbl pewenni
VYuye6HO-TPEHMPOBOYHBIN KOMNEKC N0 NPOEKTUPOBAHUI0, Pa3BEPTbIBAHMIO U 3KCNyaTaumm ceten 4G, 5G:
1. BupTyanbHas reteporeHHas cetb 4G +5G:
1.1 KomnneKkcHoe BUpTyanbHoe aapo ceten 4G u 5G (VEPC+v5GC);
1.2 BupTyanbHas 6a3oBas cTaHuus 4G LTE (VENB);
1.3 BupTyanbHas aboHeHTCkas cTaHumus 4G LTE (VUE-4G);
1.4 BupTyanbHas 6a3oBas cTaHumua 5G NR (VGNBY);
1.5 BupTyanbHasa aboHeHTckas ctaHumsa 5G NR (VUE-5G);
1.6 BupTyanbHbin IMS-cepsep (VIMS).
2. MporpammHoe o6ecneyeHue:
2.1 AHanuTHUYeckas NHMOPMALMOHHO-CNPABOYHAA cUcTeMa no cTaHgapTam 3GPP «MACCAT»:
- Pe3epBupoBaHne 1 Katanornsaums LOKYMEHTOB CTaH4apTos 3GPP;
- AHanu3 u 06paboTka cneundrKaumn AOKYMEHTOB cTaHAapToB 3GPP;
- 3anucb 1 xpaHeHne ob6paboTaHHOW UHDOPMaLMK B 6a3y AaHHbIX;
- onyyeHne [JOKYMEHTOB AN NPEANPOCMOTPa;
~ [loMcK No K/YeBbIM CI0OBAM W CNOBOCOYETAHUAM;
— CpaBHeHUs Mexay pasnuyHbIMK BEPCUSMU OAHOrO AOKYMEHTa pa3Hbix Release;
- Bbirpy3ka oTyeTa no Bbl6paHHbIM AOKYMEHTaM;
- [pepocTaBnexHune nonb3oBatento rpacdmyeckoro nHTepdenca Ans paboTbl BHYTPM NPOrpaMMmbl;
- [eHepauns NporpamMMHOro Kofa Ha OCHOBE MaTemMaTuyeckux opmyn;
- [narHocTuka nor-cainnoB 060pynoBaHNs 6a30BbIX CTAHUMIA, ABOHEHTCKMX TEPMIUHANOB, 060PYA0BAHUS Aapa CETU.
KonunuecTBo [OKYMEHTOB: 74950 WT. apxuBHble/13672 WT. aKTyanbHbIE.
2.2 Mnatchopma rny6OKoi aHANUTUKN PaBbOTbl AaHHbIX ceTer 4G/5G «AHYC»:
- C60op Noros, AamMmnoB, TPACCUPOBOK C 06OPYA0BAHNS BCEX TEXHONOMMU PaANOCBA3N;
— [Ny60KNN KOMMNEKCHbIN @aHANW3 NONYYEHHbIX N0rOB, AAMNOB, TPACCMPOBOK;
- Co3faHue 1 paboTa C N0Nb30BaATENbCKMMU KOH(PUIYPALMOHHbIMK NPODUASMY;
- lWnpokun Habop BU3yanusaumu u hopMUPOBAHUS CTATUCTHK;
- BbiBOA rpadukoB (Tabnui) co CTaTUCTUKAMK B Be6-UHTEpdENC Ans npocMoTpa.
2.3 Mnatdopma No BU3yanu3auum ceTeBblx NOTOKOB U MOAKMOUEHNN «Tpad) CeTeBbIX MOAKMOUEHNI»:
~ MonyyeHne rpadmyeckoro npeacTaBneHNs 06Pa3yOLMXCA CETEBbIX NOAKMIOYEHNI B PeXMe PeanbHOro BpeMeHu;
— CoxpaHeHne ceTeBbIX NOAKMIOUYEHW B 6a3y AaHHbIX ANA AanbHeNLWero aHanusa;
- lpeaocTaBneHne NONb30BATENO BU3yanu3aLuum CETEBOro0 B3aMMOAEUCTBNA MeXAY Nporpammamu.
2.4 InHamnyeckoe co3aaHve u ynpasneHne KoHMUrypaunoHHbiMu npodunsami ans nporpammbl Wireshark «KOBLL»:
- AHanN3 CcTeKa NpPoOTOKOMOB CTaHAapToB 2G-5G, TCP/IP;
- MocTpoeHwne cTatucTuk KPI Ans oueHK npoN3BOANTENbHOCTY 3NEMEHTOB CeTel;
— Bu3yanusauma npoueccoB 06MeHa COOBLLEHNAMU MEXAY 3NeMeHTaMu.
2.5 BuptyanbHas cuctema 0SS (vOSS);
2.6 Nnatdopma npuknaaHbix cepsncos (DHCP, DNS, ENUM, FTP(S), HTTP(S), AAA n ap.).
ABTOHOMHas cucTema 6ecnpoBOAHOI CBA3M HA OCHOBE TexHonorun 4G, 5G;
CucTema paguoceasn ans BHeapeHns peweHnin MHaycTpum 4.0 (cuctema ans nocTpoeHus «3aBofos 6e3
npoBoaoB»);
Komnnekc BugeoaHanuTMku Ha 0OCHOBe BMJEOPErncTpaTopos;
WHCTPYMEHT aHaNMTUKMN B peanbHOM BpeMeHn B 06nactu ceten 4G u 5G, COTOBOrO UHTEPHETA Bellell;
Cuctema 6ecnpoBOAHOrO NEPUMETPANbHOr0 MOHUTOPUHTA C 3neMeHTamMn VR-TeXHONOrnil.
PaspaboTtaHa TexHMyeckas AOKYMEHTaLMs, CO3AaHbl OMblITHble 06pa3Lbl, NpoBejeHa
peructpauma Mo.
MpoBefeHbl NpeABapUTENbHbIE NCMbITAHNS, OPraHN30BAHO HECKOMbKO MUAOTHbIX
30H, BbINOMHeHa anpobauus B Befywmnx BY3ax Mockebl v CaHkT-MeTepbypra.
2023 rof
KpynHble npoMbilineHHble NPeAnpUATAS, CeTeBble KOMNAHWKW, NOrNcTUYeckme
TepMuHanbl, 3aBofibl. Y4ebHble U HayYHO-NCCNeOBaTeNbCKE OpraHn3aLmni.
OnepaTopbl CBA3N.

Ha3HaueHue pelexuns

[laHHble 0 cTaTyce peleHns

[laHHble 06 ncnbiTaHUAX

Cpok 3anycka B NPON3BOACTBO

Kommepueckoe npumeHeHune



https://www.comnews.ru/
https://www.comnews.ru/content/239662
https://bercut.com/
https://trialink.ru/
https://credo-dialogue.ru/
https://mobil-group.spb.ru/
https://credo-dialogue.ru/
https://protei.ru/
https://credo-dialogue.ru/
https://credo-dialogue.ru/
https://credo-dialogue.ru/
https://t8.ru/
https://www.comnews.ru/

ECOMNEWS POCCUUCKUE NPON

CTpaTernueckue
napTHepbl

Mawn-unoHb 2025

bercut

ba3oBble cTaHUuUU ansa ceten Private LTE n TeXHONOrMuyeckux cetenm paanmocBs3sn

Na6opatopus MHHOKOMMYHNKALMOHHDIX ceTel (N1C)

Cuctembl MOGUNBLHOTO WUPOKONONOCHOIO 6ecnpoBoaHoro goctyna MLUB/-350,
MLUBA-1800

NpoussoguTens/paspaboruuk  /1IMC, 000

Cuctembl MO6UNBHOIO WIMPOKONONOCHOrO 6ecnposoaHoro goctyna MLWB/A-350,
MILLBA-1800

MpUMeHSI0TCA ANA CO3AAHNA TEXHONOTMYECKNUX CeTen PaamnocBsa3n Ans
TPaHCMOPTHOrO komnnekca PO Ha pa3nnyHbiX 06beKTax.

MLUBA-350: ropOACKOI HA3eMHbI MACCAXMPCKMA TPAHCMOPT ANS Lenen ynpaeneHus
11 ONOBELYEHUS NACCaXMPOB; METPONONMUTEHbI ANA Leneit OpraHn3aunn cucTembl
yNpaBNneHns ABWKEHWEM W UHDPACTPYKTYPON, UHDOPMMPOBAHMSA NACCAXKMPOB,
obecneyeHns 6e30MacHOCTH; KOOMEePaTUBHbIE UHTENNEKTYanbHble TPAHCMOPTHbIe
CUCTEMbI BCEX BWOB TPAHCMOPTA; (hefepanbHas ceTb TPAHCMOPTHOW TenemaTuki
BJJO/Ib aBTOMOOUIbHbIX 1 Xene3HblX JOpOor.

MLBA-1800: ene3Hble AOPOrU ANS e opraHn3alnmy TeXHONOrMyeckon cetu
pPaAnoCBA3Yu; METPOMNOANUTEHbI AN LeNen opraHn3auum CUCTembl ynpasneHns
LBWKEHUEM U UH(PACTPYKTYPON, NH(OPMMPOBAHNS Maccaxunpos, obecneveHus
6e30MacHOCTY; koonepaTUBHble UHTENNEKTYanbHbIe TPAHCMOPTHbIE CUCTEMbI A5
/[ TPAHCMOPTa; 3nemMeHTbl pefepanbHor CeTU TPAHCMOPTHON TenemaTuki
B[I0/b XENe3HbIX AOPOr.

KoHdurypaums 6a30Bbix CTaHLWA NO3BONSET CTPOUTL CETW PaAnofoCTyna

C OpraHu3auuein: MakpocoT, Manblx COT U UCMOMb30BATh CTAHLMUN —
peTpaHcAATopbl. MpefycMOTPEHO UCNONb30BaHNe U3NyyYaloLero Kabens unm
pacrnpefeneHHbix aHTeHHbIX cucTem (ans o6ecrneyeHmns NOKPbITUS BHYTPK
TOHHEnNeu, 34aHNi, KONOALEB, WaxT). Bo3WMble CTaHLMM yCTaHaBNNBAIOTCS

Ha noesfax u ApYrux NoABMXKHbIX CPeCcTBaX

Cuctema MLB/A-350 (-1800) BkNtoUaeT: 6a3oBble cTaHuun MAL-BC-350 (-1800B),
abOHEHTCKMEe CTaHuun — Bo3umble IAA-AC-B-M/-01, -02, -03, HocuMble (nnaHweT
1 cmapThoH, CPE). iapo cet hopmMupyeTcs Ha OCHOBE 060pYA0BaHMS,
peanusytowero cuctembl EPC n IMS. O60pyaoBaHve BKOYaeT MUHU-A4PO
NAL-Anpo v cepep IMS cobCTBEHHOW pPa3paboTku

Ha3BaHue peweHuns

Ha3HaueHue peweHus

OnucaHne

OCHOBHbIE XapaKTepUCTUKU MLLUBA-1800 (NAA-BC-1800B) MLUBA-350 (NAA-BC-350)
[nanasoH pabounx yactot [PA 1785-1805 MIL/MPM 1785-1805 Mri MPA 350-400 MIu/MPM 350-400 M,

TexHonorus: LTE E-UTRA (TDD). TexHonorus: LTE E-UTRA (TDD).
CrangapTbl: 4o 3GPP Release 15 CraHpapTbl: 4o 3GPP Release 15

5/10/20 Mry 5/10/20 My

PapnounHTepdeic

WnpuHa kaHana

Tun gynnekca
Mogaynauuns

Konnuectso
npuemonepeaaTynkos
MoLHOCTb NepeaaTymnka
MponyckHas cnoco6HOCTb

HomMuHanbHoe 3HayeHune
HanpaXxeHna nutaHna

MoTpebnsemas MOLHOCTb
Moaaepxvsaemble MHTEPhENchb 2x10/100/1000 Base-Tx; 2x USB 3.0; 1xVGA
CvHXpOHM3auua HCC, IEEE 1588 PTPv2
CTreneHb 3auunTbl P54

BpemeHHon (TDD)
QPSK, QAM16, QAM64, QAM256

2 2

40 nBM
117 M6wuT/c (DL), 25 M6ut/c (UL)

220 B
He 6onee 340 BT

40 pbm
117 MéwuTt/c (DL), 25 Méut/c (UL)

Kommepueckoe peleHune. Cratyc TOPTI.
PeectpoBas 3anucb B peectpe PIM:
TKO-713/22

OnbITHasA 3kcnnyaTauunsa

B MeTpononuteHax, A0 «PX»

[laHHble 0 cTaTyce pelleHus KoMmepueckoe pelueHne

Kommepueckoe npumeHeHue MunoTHble NPoeKTbl Ha AO «PX[»

Cuctema pLTE RONET EVO

NpoussoauTenb/paspaboTunk
Ha3BaHue peuweHus

Ha3HaueHue peleHuns

Tpuanuuk pyn, 000
RONET EVO

Cuctema pLTE ¢ dyHKUMAMM PTT AN NPOMBILLINEHHOMO NMPUMEHEHNS.
KomnnekcHoe pelieHne ans Co34aHns COBCTBEHHOM (YaCTHOM) CUCTEMbI CBA3M.

14 NPOTEN

KOMMAHMA T8

TpaHcnopT ana ceten LTE/5G

bnok arperatopa MS-D100EC2-DT10

HN® «Mukpan»

TpaHcnopT Ana ceten 4G/5G

OnucaHue U OCHOBHbIE XapaKTePUCTUKN

Komnnekc nporpammHo-annapaTHo cucTembl cBsisu RONET EVO sBnseTcs NOAHOMYHKLMOHANbHBIM HAa6opOM
CPeACTB ANs CO34AHNA YACTHbIX CeTeil 6ecnpoBOAHOIO WMPOKOMOMNOCHOTO 4OCTYNA Ha 6a3e TexHonorun LTE (p-LTE).
RONET EVO cocTouT U3 2-X NOACUCTEM:

- PacwmpeHHoe nakeTHoe aapo (Enhanced Packet Core);

- Cuctema paguogoctyna (RAN).

B pelweHnn ncnonb3oBaHoO MaKCMManbHOe KOAUMYECTBO KOMMOHEHTOB, pa3paboTaHHbIX U NPOV3BeAeHHbIX B Poccuu.
PaclwupeHHoe naketHoe anpo (Enhanced Packet Core) cocToMT W3 CleayioLLMX KOMMOHEHTOB:
+ KommyTaLnoHHbIN Moaynb sapa cetu EVO CORE, B KOTOPOM peannu3oBaHbl cepsucbl MME, SGW, PGW,HSS, PCRF
1 Apyrve 0CHOBHble (yHKLMM nakeTHoOro fapa LTE;
+ Mogynb CMCTEMHOW CMHXpOHM3aunMn GNSS ¢ nogaepxkon NTP, PTM no IEEE 1588 v2;
- PaclmpeHHblii CepBUCHBIA MapLIpyTU3aTop, pa3paboTaHHbl COBMECTHO C Eltex;
- Cuctema ynpasneHus n moHutopuura MARS NMS;
- Cepep RONET cucTembl opraHu3almm TexHonoruyeckon cssasn Mission Critical PTT;
- Wnto3 a4ng noaKMoYeHns K TpaguunoHHbiM cuctemam MMP, TETRA, aHanor v ap.;
+ SIP-wnto3 Ana conpsxeHuns ¢ TenetoHHbIMU CETAMMW.
Bce KOMMOHEHTbI A4Pa YKOMMNNEKTOBaHbI BCTPOEHHbIMW ANTUA-NOANMEPHBIMU aKKYMYNATOPHbIMI 6aTapesmu.
MpefycMoTpeH pexum paboTbl C reorpaduyeckum pe3epBrpoBaHUEM.
Cuctema paguogoctyna (RAN) kK RONET EVO coctouT 13 6a30Bbix CTaHuui eHoT cTangapta LTE n cepBucHbIX
KOMMYHUKaLMOHHbIX 6nokos SB30 LTE/SB LTE Compact, o6ecneunBatolimx GyHKLUA KOMMYTaLWN
1 3MeKTPOnuTaHna (OCHOBHOMO 1 Pe3epBHOrO).
MepeuyeHb 6a30BbIX CTAHLMIA NpeacTaBneH pasHO06pPa3HbIMKU MOLENAMN C BbIXOAHOW MOLWHOCTbIO 0T 0,125 Ao 40 BT
Ha paanoKaHan ¢ KoHUrypaumsamm ot 2x2 Ao 4x4 MIMO npakTUYeckys Ha BCe POCCUICKME YACTOTHbIE JMAna30Hbl.
CepBYCHbIE KOMMYHMKALLMOHHbIE BAOKM NPeACTaBAAOT CO60M MeTannuyeckne AWmUKM knacca IP65

® c ycTaHoBNEHHbIMN Npeo6pa3oBaTensmn HanpsxeHus 220 B/ 48 B, akKymynsaTopHbiMi 6atapesmu (renesbie nam

LTO) emKoCTbto 6onee 1500 B-A-u, KoTOpble 06ecneynsalT paboToCnocobHOCTb 6a30BbIX CTAHLMA He MeHee 3-x
4acoB B aBTOHOMHOM PexuMe, a Takxe NUTaHue A0 2-X PaAuopenerHbiX NponeTos.

B KaX[0M CEPBUCHOM KOMMYHWKALWOHHOM 610Ke YCTaHaBAMBAETCA CNeuuanu3npoBaHHbiii KoHTponnep PHCASA
C KOHTpOneM 18 napameTpoB (Temneparypa, TOK, HanpshkeHue, OTKPbITbIE ABEPU U Ap.).

CraHpapT csasu

YacToTHble AnanasoHbl

lWnpunHa nonocol

BbIX0AHAS MOLHOCTb
KoHdurypaumns aHTeHH
CooTBeTcTBUE penusy 3GPP
HanpskeHvne nutaxus
[inanasoH pabounx Temnepatyp
OTHOCKTeNbHAA BNAXXHOCTb
CTeneHb 3alnTbl

4G/LTE

1,3,5, 7 8,28, 31, 34, 38, 39, 40, 41, 42, 43, 48, 46, 87, 88
5/10/15/20 My,

0,05/0,1/0,125/0,13/0,25/1/2/5/10/40 BT

Omni/MIMO

Release 13+

PoE, 48 B DC, 220 B AC

OT -40 po +55°C

5%...95%

1P20, 1P30, IP65, IP66

NpoussopuTenns/paspaboTunk
Ha3BaHue peweHus
KaTeropus

Peanusyembie hyHKUMN
(B cootBetcTBUM C 3GPP, ORAN,
ETSI n ap.)

HasHaueHune peweHuns

T8, 000
bnok arperatopa MS-D100EC2-DT10
TpaHcnopTHas ceTb

3GPP, ORAN: WDM x-Haul Transport

Ncnonb3yetca B kayectBe OTN/DWDM-TpaHcnopTa. bonbuwoi Habop
NOAAEPXKMNBAEMbIX KMEHTCKUX WHTEP(ENCOB 1 ONTUMU3MPOBAHHAA HU3Kas
3a/lepXKa Ha ypoBHe efiMHNL, MUKPOCEKYHS, NO3BONSET PacCMaTpMBaTh
YCTPONCTBO Kak «X-haul transport» nnu yHnBepcanbHoe pelleHve ans nepeaayun
arpernpoBaHHoOro Tpaduka knneHToB kak Ha Fronthaul, Tak n Ha Midhaul

1 Backhaul

Mpoussogutenn/paspaéotunk  HN® «MukpaH», AO

LincpoBas paanopeneiiHas cuctema ceasu MUK-P/1 P500

LincdpoBas pagmopeneinHas cuctema ceasu MUK-P/1 B1000

CucTembl pafropenerHoil CBA3N NpefHa3HaueHbl ANA opraHnu3aumum
BbICOKOCKOPOCTHbIX MHOFOCTBO/MbHbBIX MHOTOMPONETHbIX PafnMopenenHbiX NMHUN
CBA3N PA3NNYHON MPOTHKEHHOCTW U TOMOMOMNI C MOAAEPKKON Npo3pauHon (6e3
MHKANCYyNsLUMM) nepefayun rubpuaHoro Tpaduka 1 WNPOKUM HA6OPOM (YHKLMNA
06paboTkN NaKeTHOro Tpaduka

Ha3BaHue peweHuns

Ha3HaueHue pewenus

OCHOBHbIE XapaKTepPUCTUKN
MpoToKonbl Nepenayn
KAWEHTCKUX MHTepdencos
MakcumanbHoe Konm4yecTso
KMIMEHTCKUX KaHanos
DopmaT nepeaayun NMHENHOro
nHTepenca
Monpepxka FEC
MakcumanbHoe paccTosiHue
nepegaun
DYHKLMOHAN CUHXPOHWU3ALMY

[lo 20x10GE, C10, OTU2/0TU2e, STM-64, FC 800/1200/1600.
[lo 6x25GE (eCPRI), 3200 FC

20

100G, 200G (Bo3MOXHOCTb nepecTponku 100G/200G)
SD-FEC (100G/200G) unu Low-latency GFEC (100G)
Bonee 100 KM (6e3 HEO6XOAMMOCTI YCUNEHUS U KOMMEHCaLMu Aucnepcui)

Moagepkka Synck, 1588v2 (T-BC)

JlaHHble 0 cTaTyce peweHus

060pya0BaHKe [OCTYMHO ANf 3aKkasa

bnok arperatopa M1200-2-12Q

MpousBoguTenn/pa3paboTunk
HassaHue pewenna
Karteropus

Peanusyembie yHKUuMN

(B cootBeTcTBMM C 3GPP, ORAN,
ETSI v ap.)

Ha3HaueHue pelweHuns

T8, 000
Bnok arperatopa M1200-2-12Q
TpaHcnopTHas ceTb

3GPP: DWDM Backhaul Transport, Core Network Transport

OTN-arperatop M1200-2-12Q ncnonb3yetcs B kauectse OTN/DWDM-TpaHcnopTa.
BbICOKOCKOPOCTHbIE KIMEHTCKME MHTepdenchl U BbiCOKas NPonyckHas
CNOCOBHOCTb NMUHENHOO MHTepdenca No3BoNAT pacCMaTpUBaTb YCTPOUCTBO
Kak «Backhaul transport», a Takxe TpaHcnopT ansa ceasu LUO[ B aape cetu 5G

MWK-P/1 P500
7,8, 1,13, 15 Iy,
28, 40, 56, 80 MIy

MWK-P/1 B1000
7,8, 11,13, 15, 18, 23 Iy,
28, 40, 56, 80, 112 My
PasgenbHoe [TONHOCTbIO HapyXHoe PasgenbHoe
(Split mount) (full ODU) (Split mount)
Konnuectso pafnocTBONOB o 4 o 2 Nlo 8
KonnuectBo HanpasneHun 1 1o 2 1o &

cBA3MN
OT QPSK no 1024QAM
(pukcuposarHas/
afanTuBHas)

OCHOBHbIE XapaKTepucTnKn
[lInanasoH yactot
WwpuHa nonocbl curHana

PasmelieHne o6opynoBaHms

Ot QPSK no 2048QAM

ionyzsing (bukcmpoBaHHas/aganTneHas)

MponyckHas cnocobHOCTb
paguocTeona

MponyckHas cnocobHOCTb
cTaHumumn

WHTepdenco

[lo 500 M6uT/c o 1 Tréut/c o 1 réut/c

Nlo 2 Téut/c

1GE, STM-1, E1
[lo 8 ouepepgen, VLAN,
traffic shaping

2048 i, STM-1

Nlo 2 réut/c
10GE, 1GE

Jlo 8 réut/c
10GE, 1GE, STM-1, E1

06paboTka nakeTHoro Tpadmka MonHOYHKUMOHANbHBIA KOMMyTaTOp L2

SyncE, IEEE 1588 (PTP, SyncE, IEEE 1588 (PTP,
PTPV2) PTPV2), 2048 Ii, STM-1

CraHpapTHoe ucnonHexnme ot -50 go +50°C.
ApKTunYyeckoe ncnonHeHve ot -60 go +50°C

CUHXpOHM3auus

TemnepaTypHbIA pexum paboTbl

[laHHble O cTaTyce peweHus

Kommepueckuin npoayKT. MporpammHble cpeacTea RONET BKtoueHbl B PeecTp
poccuickoro MO, KOMMyTalUMOHHas nnaTdopma Ana aapa cetn LTE EVO CORE
COGCTBEHHOrO MPOW3BOACTBA.

OnepaTopbl CBA3M, KOMMEPUECKMe U NPOMbILINEHHbIE MPeANPUATAS

Ha Tepputopun PO 1 3a py6exom.

OCHOBHbIE XapaKTepUCTUKu
TpoTOKOAbI Nepeaayn
KMUEHTCKUX NHTepdencos
MakcrmanbHoe KonnyecTso
KNNEHTCKIUX KaHanos
dopmart nepefauun NMHeNnHoOro
nHTepdenca
Monnepxka FEC
MakcumanbHoe paccTosHune
nepegauu
DYHKLMOHAN CUHXPOHU3ALNN

OTU4/100GE

flo 12

1200G (2 AnuHbl BOMHbI MO 600G). BO3MOXHOCTb NMEPeCTPONKMA NUHENHON
ckopocTtu ot 100G go 600G

SD-FEC
Bonee 100 kM (63 HEOBXOANMOCTU KOMMEHCALWN JUCMePCUM, YCUNeHNs)

lpo3payHas nepegaya curHanos 1588v2, Synck

[laHHble 0 cTaTyce peleHus

MnaHupyembie CPOKU 3anycka
B NPOU3BOACTBO

CepuitHOe NPOW3BOACTBO Pa3paboTka
€ 2019 roga.

MpucsoeH ctatyc TOPM 4-W kBapTan 2025 roaa

daunbepTpeng, (Future Technologies)

OonTtuueckne TpaHCcuBepbl

NpoussoguTenb/paspabotunk  DanbepTpena, 000 (Future Technologies)

Ha3BaHue pelieHus OnTtuueckue TpaHcusepbl CPRI, LTE, 5G

MpuMeHseTca Kak onTumanbHoe peweHue ana Front-haul nepeaaumn 5G,
coeanHas DU n RRU, npeanaraet BbICOKYIO MPONYCKHYIO CMOCOGHOCTb U HU3KMe
3aepxkn. Takxe ncnonbsyercs B Middle-haul B ceTax 5G Kak TexHonorws
Nx25G ans KonbLeBo MHGpacTpykTypHon cetn DWDM. B nepeaaye Back-haul
ncnonb3yroTcs kak Nx100G Ans TpaHcnopTHbix ceten OTN

Ha3HaueHue peweHus

JlaHHble 0 cTaTyce pelieHns

060pya0BaHKe [OCTYMHO ANS 3aKasa

OCHOBHbIE XapaKTepucTnKn
CkopoCTy nepefaun faHHbix OT 1 go 200 F6ut/c

LIS

o6opyaoBaHMe U TEXHONOIrMU
TeNneKOMMYHUKaLuun

MOBIL-GROUP

3BOAUTENMN U PA3PABOTUYUKWU PELLEHUN
ANA CETEN LTE un 5G

MporpammHoe ob6ecneueHne ansa 6UNINHra N ynpasneHna TpagmKkom

HN® «bepKyT» (™Bercut)

Policy and Charging Rules Function Bercut

Npoussoautenb/paspaborunk  HMND® «bepkyT» (MBercut)
Ha3BaHue pelwenus Policy and Charging Rules Function Bercut

Mnatcopma Ana ynpasneHus NoAnTUKamn NpeaocTaBneHus yCnyr U kayecTsa

| ESTEFENTE [ETEITH 06CNyX1BaHNA abOHEHTOB

OCHOBHblE XapaKTepuUcTuKu

Cuctema nofAepxuBaeT 06CAYXMBAHWE U NPUMEHEHWEe WUPOKOro CnekTpa ycnyr
TexHonorus cea3n 1 Tpaduka: 3G, LTE, IMS, VolIP, VoWifi - ¢ roToBHOCTblo paboTaTb no ycnyram 5G
B UHpacTpykType SDN/NFV
CoBoKynHas NponyckHas
CNoCcoBbHOCTbL
PCRF Bercut - 370 rnbkoe macltabupyemoe pelleHne, KoTopoe NoaxoauT AN 3anycka KOHBEPreHTHbIX TeneKoM-
NPOAYKTOB B CETAX 0NepaTtopoB pa3Horo macwrada. OHO NO3BOMAET yNpaBnAaTb NOAUTUKAMW NPefOCTaBEHNA
YCAYr 1 KaueCTBOM 06CNYXMBAHWS C YYETOM fAaHHbIX Npoduns aboHeHTa, TNa ceTu, AocTyna, Tpaduka um
NpUNoXeHus. 3a cYeT rMOKOW HACTponku nonuTuk B PCRF onepaTopbl MOrYT MOAyYaTh MakCUMyM BO3MOXHOCTEN
OT ceTelt 4G/LTE 1 4acTUUYHO peanu3oBaTb CLeHapun 5G.
Bercut npegnaraet 3aheKTUBHbLIN MHCTPYMEHT ANs ynpasneHus QoS, 4To NoMoraeT Tenekom-onepartopam
YNyYLWUTb NPOLECChI, CHU3UTb 3aTpaThbl W NOBbICUTb 06LYI0 3PHEKTUBHOCTL PaboThI.
PelleHne 06naaaeT BbICOKOW AOCTYMHOCTbIO 3@ CYET 3aNM0XKEHHbIX HA YPOBHE apXUTEKTYpPbl MeXaHW3MOB
0TKA30yCTONYMNBOCTY, PE3epPBUPOBAHUS 1 0BECTeYeHIs BOCCTAHOBEHUS PaBOTOCNOCOBHOCTH OTAENbHbBIX Y3M0B
1 KOMMOHEHTOB. BoccTaHOBNEHWe OT CH0eB MpeAycMaTpuBaeT COXpPaHeHWe KOHCUCTEHTHOCTU AaHHbIX B Pe3epBHbIX
KOMUAX KOMMNOHEHTOB PeLleHNS.
PCRF Bercut 6a3unpyeTca Ha BUPTyaNibHbIX MalWMHAX N MOXET MOCTaBNATbCA KaK B BWAE OTAENbHOIO pelleHns, Tak
1 B cocTaBe komnnekca Convergent BSS Bercut. B anpene 2025 roga MuHuudpbl PO oduunanbHO BKAOYMIO
nnatopmy Ans ynpasneHus NOAUTUKAMW NPeaoCTaBAeHUs YCAyr U kayecTBa 06CnyXmnBaHWUA aboHeHToB - Policy
and Charging Rules Function Bercut - B EAVHbIA peecTp poCCUUCKUX nporpamMm Ans 3BM u 6a3 AaHHbIX.

fOpM30HTaNbHOE MaclTabruposaHue

HakcauH (Nexign)

Ha3BaHue peweHus

Ha3HaueHue pelwenuns

OnucaHue

Nexign Online Charging System (OCS)

BblCOKOMPON3BOAUTENbHAR CUCTEMA TapUMKaLMKU YCAYT W yNpaBneHus 6anaHcamu B MOGUMbHbIX
2G/3G/4G/5G NSA 1 (hMKCMPOBAHHbIX CETAX CBA3M.

OcyWiecTBAs€T KOHBEPreHTHYI0 OHMAMH- 1 odnaiH-TapuduKaLmio COBCTBEHHbIX U NMapTHEPCKUX
yCNyr B MOGUIbHbBIX 1 (DUKCMPOBAHHBIX CETAX, aBTOPM3ALMIO 1 ayTEHTU(HUKALMIO aBOHEHTOB,
ynpasneHune 6anaHcamu. MpefocTaBnsieT pa3BuTbie BO3MOXHOCTW AN TMGKNX NPOAYKTOB OMepatopa,
NOALEPXKINBAET NPSMYI0 UHTErpaLnio B peasbHOM BPEMEHU C CUCTEMAMN YNpaBieHNs MOANTAKAMI.

Nexign Policy and Charging Rules Function (PCRF)

Bblcokonpon3BoauTenbHas cuctema Ans AMHaMWUYeCcKoro ynpasneHns noauTkamum MobunbHoro Tpaduka
B CETAX nepedaun AaHHbix GSM/EDGE, 3G, LTE/LTE Advanced, 5G NSA B peume peanbHOro BpeMeHHN.
O6ecneunBaeT Co3AaHNe U HACTPOWKY NOMUTUK NPeAOCTaBAEHNUS YCAYr W NpaBua TapudukaLum
nakeTHoOW nepefayun AaHHbIX. MoAAEPKUBAET CNOXKHbIE TapUdHbIe NNaHbl X ONUMU HA OCHOBE
ynpasneHus QoS ¢ y4eTom [aHHbIX Npouns aboHeHTa, Tna ceTn A0CTYNa, Tpaduka v NpUNOXeHNs,
obecneunBaeT npepoctasneHne ycnyr VOLTE n onTMMMU3NPYeT NCNob30BaHMe CETEBbIX PECYPCOB.
OnuMOHANbHO BKMOYAET (hyHKLMOHANBHOCTL Yy3n10B UDR ANns XpaHeHWs abOHEHTCKUX AaHHbIX 1 AAA
N ynpasnexHus Tpadukom B cetax non-3GPP.

OCHOBHbIE XapaKTepUCTUKU
CraHpapT csAsu
MpoTokonbl, HTEPdEeNnchb
CooTBeTcTBME penusy 3GPP

[opaepka cueHapues

Mopgenv pa3BepTblBaHUS
OcHoBHas CYB/l

5G NSA, 4G, 3G, 2G, CDMA, PSTN
Diameter
Release 14

[M6KMe NpaBuna aboHEHTCKOW NAaThbl, TapUhuKaLmus No BPeMeHU, No 06bemy yCayr, No COBLITUAM,
no QoS, pacyeT CTOMMOCTY NAPTHEPCKNX U KOMMNEKCHBIX MPeAnoXeHNN.

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe obnako, ny6nnyHoe o6nako
PostgreSQL

5G NSA, 4G
Diameter, RADIUS
Release 14

VOLTE, ynpasnexue fOCTynom n Tapudukaumen Ha ocHoBe QOS, AaHHbIX 0 Meperpy3kax B CeTy,
ynpaenexne QoS Ans napTHepCKUx cepBucos (Hampumep, OTT-cepBucsl) 1 loT-nnathopm.

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe o6nako, ny6anyHoe ob6nako
PostgreSQL

[laHHbIe 0 cTaTyce peweHus Kommepuecknit npogyKT
[laHHble 06 MCNbITAHUAX 28000 TPS, npoaykT Prepaid, HoBoroaHss Houb 2018-2023 rr.

Kommepqecxoe npumeHeHue NDA

KoHBepreHTHas 6unnuHroas cucrema IN@Voice

JlaHHble 0 CTaTtyce pelieHus

Kommepueckoe npumeHeHue

e s S e = = U RN BTN b, ™, %, W

Ha3BaHue peweHus

Ha3HaueHue pelexuns

OnucaHue

Kommepueckuin npogykT. BHeceHo B PeecTp poccuiickoro MO (3anuch N0 14100 ot 01.07.2022)

Bonee 10 neT npumersieTcs y onepatopos Tier 1 Poccuu, CHI 1 Adpukn

.
Nexign Diameter Routing Agent (DRA)

LleHTpanu3oBaHHOe ynpasneHue CUrHanbHbiM Tpadukom no npoTokony Diameter B ceTsx 3G un 4G,
CHWXEeHWe TPYLOEMKOCTW 06CMY)KMBAHUSA CETW 1 NOAAEPKKA CMOXKHBIX CLeHapueB MOHeTU3aLMN CeTy.

EQMHBIN LEHTP yNpaBneHus MapLipyTu3aLmern CoobLeHN B COXHbIX pacnpefeneHHbIX ceTax,
ynpoLlieHHas W r1bKas HacTponka cetu, 6anaHCcUpPOBKA HArPy3KM U pPe3epBUpOBaHME Y3MOB,
o6ecreyeHne ropu3oHTaNbHOrO MacliTabupoBaHue INeMeHTOB CeTu. MpoayKT yNpoLLaeT TONonormio
11 MOBbILAET 6€30MacHOCTb CUrHAMBbHOM CeTK omepaTopa.

Kommepueckuit npoayKT. BHeceHo B Peectp poccuitckoro MO (3anuch N2 16483 ot 03.02.2023)

Mlcnonb3yeTcs poccuiicknmn onepatopamu eaepanbHoro YpoBHs, 06CnyXMBAIOWMMI Tpadnk
[eCATKOB MUIIMOHOB aBOHEHTOB.

Nexign RAN Congestion Awareness Function (RCAF)

C60p M aHaNUTUKA COCTOAHUS NMeperpy3ki paguoceTu LTE B peanbHOM BpeMeHu

Ob6ecneynBaeT onepaTuBHbIN COOP AaHHbIX O Meperpy3kax paauoceTn onepatopa Ans CBOEBPEMEHHOr0
MPUHATUA MEeP, HaNpaBNEHHbIX Ha CHATWE Meperpy3ki N MOHETWU3aLMIO Takux AaHHbIX. MpeAHa3HaueH
Ans paboTbl B CETU 4G COBMECTHO C CUCTEMAMW YyNpaBneHns NOAUTUKaMK, Takumu kak Nexign PCRF.

«MoTuB, «BonHa Mobaiiny, Win mobile; ewe 3 KpyMHbIx onepaTopa C ycnosuem |

Npoussogutennb/paspaborunk  HMN® «bepkyT» (™MBercut)

Ha3BaHue peuweHus KoHBepreHTHas FMC 6unnuHroBas cuctema IN@Voice Bercut

BSS-komnnekc IN@Voice obecneynsaeT TapudukaLnio CepBUCOB, XPaHWUT
UH(OpMaLuo 06 aboHeHTax, TapudHbIX NAaHax WU ycayrax onepaTopos CBA3W,
06pabaTbiBaET MHOFOUYNCAEHHbIE TPaH3aKLMK, CBA3aHHbIE C NpoLeccamm
TapuduKaummy 1 BbicTaBneHnem cyetos. Takxe IN@Voice Bercut nomoraet
NPOU3BOAUTbL B3aKMOpacYeThbl C NapTHepamMu 1 NOCTaBLMKaMU YCyr

HasHaueHune pewenus

OCHOBHbIE XapaKTepucTuKu
CTaHAapT cBs3n
MpoToKONbI, UHTEPENCh
CooTBeTcTBUE penusy 3GPP

MoffepxKa cueHapnes

Mopenv pa3BepTbiBaHUs

5G NSA, 4G
Diameter, Diameter-to-HTTP 2.0
Release 14

CBA3blBaHME AaBOHEHTCKUX Ceccui Ans ynpasneHusa QoS Ansa KomnaekcHbix ycnyr (Hanpumep, VOLTE,
3KCMOHMPOBaHMe ceTw), punbTpaLmMs poymuHroBoro Tpaduka Diameter Firewall, Diameter Mediation,
Local Breakout, Mirroring, nogmeHa PLMN, noaaepxka Subscription Locator Function, 6anaHcupoBka
Harpy3ku Ha y3nbl ceTeBbix (DYHKLMIA, NNABHbIA BBOA Y3N0B B 3KCM/yaTaumio, 3awuTa ot signaling storm.

Bare Metal, VMs, VNF, OpenStack, K8s, yacTHoe obnako, ny6nnyHoe ob6nako

5G NSA, 4G
Diameter, unTepdenc X2
Release 14

MapupoBaHue neperpy3ok C ynpaBneHuem npuoputeTamn TMNos Tpaduka, NPUNOXKEHNI

11 nonb3oBaTenen. Hosble MPOAYKTHI OMepaTopa C Y4eToMm CTaTyca Meperpysku W NpuoputeTos
A60HEHTOB 1 NPUNOXEHWUI: NpeMUyM-Tapudbl AN 6U3Heca, MHPOPMUPOBAHME NAPTHEPCKUX
cepBucoB 0 neperpyskax (B csaske ¢ Nexign SCEF).

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe o6nako, ny6anyHoe ob6nako

OCHOBHbIE XapaKTepUCTUKN
TexHonorus ceasu 2G/3G/4G (LTE)/5G-Ready

CoBoKynHas NponyckHas
CNoCo6HOCTb
BunnuHr IN@Voice Bercut npegHa3HaueH Ans CO3AaHMS HOBbIX BbICOKOAOXOAHbBIX CEPBUCOB C UCMONb30BaHMEM
pasnnuHbix 6usHec-mopenen (B2C/B2B/B2B2X), ABNAETCA TMOKUM UHCTPYMEHTOM [/ CO3AaHUA KOMMMEKCHbIX
1 BOCTPEGOBAHHbIX TENEKOMMYHUKALUMOHHbIX YCAYr. Pa3pa6oTka Bercut oTKpbiBaeT onepaTopam BO3MOXHOCTU ANsi
YHUBEpCanbHoil Tapudukaumm (BKMouas ceTu HOBOTO MOKoMeHus 5G), MCMOMb30BaHNA NPOrpaMm foANbHOCTY
1 BeeHUs KaUYecTBEHHbIX B3aMMOPACYETOB C NapTHepPaMu.
KoHBepreHTHas 6UNAMHIOBas cucTema o6ecneynBaeT aBTOMATMUYECKY0 06paboTKy AAHHbIX O WIPOKOM CreKTpe
OKa3bIBaeMbIX YCIYr U MOHATHYIO AN KaXA0ro aboHeHTa cuctemy Tapudumkaunm B prepaid u postpaid pexumax, BHe
3aBMCUMOCTI OT HAabopa MCMoMb3yemblx ycnyr (Mo6unbHas nan MUKCUPOBAHHASA CBA3b, TeNEBUAEHUE, KOHTEHT-YCIyru
8 1 np.). brarogaps IN@Voice abOHEHTbI MOMYYAOT BO3MOXHOCTb BbI6OPA YHUKANbHBIX MPEANONKEHNN, NCXoas

TOpM30HTaNbHOE MacliTabupoBaHue

4l NlaHHble 0 cTaTyce peleHus

| Kommepueckoe npumeHeHune

Ha3BaHue peweHus

Ha3HaueHue peleHuns

OnucaHue

Kommepueckuin npogykT. BHeceHo B Peectp poccuiickoro MO (3annch N2 16121 oT 29.12.2022)
C 2014 rofaa npumeHseTcs y onepatopos Poccuu, CHI u Adpuku. 2025 r: ©mnopTo3amelleHne y3na
DRA Ans ABYX POCCMICKMX OMEpaTopoB, BKMOYas onepatopa yposHs Tier 1.
. " = A MR R
Nexign Service Capability Exposure Function (SCEF)
MpeaocTaBneHne 4OCTyNa K CepBUCaM MOBUbHOWM CeTU 4G ANA NapTHEPCKUX MPUNOXKEHUN
1 nnatdopm VHTepHeTa BelLlen.
MpepocTtasnseT cetesble APl Ans 6€30MacHOro W NpocToro AocTyna K cepBucam 3GPP-ceten ans
NpoBaAepoB MPUNOXKEHNA U BHEWHUX CEPBUCOB Mo npuHumny Network Exposure.

Kommepueckuin npoaykT. MnaHupyeTcs BHeceHne B PeecTp poccuiickoro MO B 2025 rogy

C 2020 roga npumeHsieTcs y onepaTtopos Poccum

LN
Nexign 5G Charging System (CCS)

KoHBepreHTHas nnatopma Tapudukaumm B cetax 5G SA B pexume peanbHoro BpeMeHwm.

OHNanH- 1 odnanH-Tapucdmkaums ans MoHeT3aUnn HoBbix B2B- 1 B2C-cueHapues B ceTax 5G.

ba3oBas cTaHuusa LTE RBS-200

MpoussoauTenn/pa3paboTunk
Ha3ssaHue pewenns

Ha3HaueHue peweHuns

TEHET, 000

basoBasa ctaHuusa LTE RBS-200

Basosas cTaHuus LTE RBS-200 (Radio Base Station, mogucukaums 2.00)
npefHa3HayeHa ana okasaHusa YCayr COTOBOW CBA3W B Anana3oHe 1800 Mry (LTE
Band 3). PewweHue ABnaeTcs pacnpefeneHHbiM U NoCTPOEHO Ha OCHOBE
TeXHOMOrnK NPoOrpaMMHO onpegenaemoro paano (SDR). Crek npotokonos LTE
peanu3oBaH Ha sA3blke C++17 B COOTBETCTBUM CO cneundmkaumen 3GPP Rel.14.
RBS-200 pa6oTaeT Ha npoleccopax 06Uero Ha3HAYeHNUs apxXUTEKTYpbl Xx86-64
nof ynpaeneHnem OC Linux. PeweHne npoxoanTt nabopaTopHoe TeCcTMpoBaHue
COBMECTHO C OnepaTopamu CBS3U.

TexHuueckme xapakTepucTuku paguoénoka (RU)

TexHonorus ceasu
YacTOTHbIN AMana3oH

DakTnyeckn ncnonbsyemas
nonoca

EMKOCTb

LTE FDD/TDD MIMO 2x2
1800 Mry (LTE Band 3)

2x5/10/15/20 MIy
lo 8 coT Ha BC

MpoN3BOANTENBHOCTb 256 MOAKMIOYEHHbIX aBOHEHTOB
BbIxoAHa® MOWHOCTb 2x80 BT
MeTop BpeMeHHow
Cmﬂxp‘(’)mauw GNSS (10 My 0CX0)

MakcumanbHas notpebnsemas
MOLLYHOCTb

MapameTpbl aneKTponuTaHus +48 B /220 B
Temneparypa akcnnyatauun OT -40 go +40°C
Temnepartypa xpaHeHusa OT -45 o +55°C

CreneHb

IP65
Mbl/1€BAr03aWMLLEeHHOCTH

900 BT

B HacToswwwmn momeHT RBS-200 npefctaBnseT coboi ONbITHbIM 3K3eMNNsAp,
KOTOpbIV Npowen pafg NabopaTopHbIX UCNbITAHUA, MO pe3ynbTaTam KOTOPbIX
6bIny BHeCEHbl u3mMeHeHus 8 0.

B koHUe 2022 rofa 6binv NpoBefeHbl NCMbITaHUA B nabopatopumn

AO «BbiMnenkom», r. MockBa. B HAaCTOALLMIA MOMEHT NPOU3BOANTCA paclinpeHne
(hyHKLWNOHaNa B COOTBETCTBMM C TPEHOBAHWNAMU NOTEHLMANbHbIX 3aKa34MKOB.
bazoBas cTaHUuua ABNSETCS pacnpefeneHHON U COCTOUT M3 610KOB 3-X TUMOB:
Radio Unit (RU) - pagno6nok - peanusyert kaHan npuema/nepefayn aaHHbix

no paauo; Distributed Unit (DU) - pacnpeneneHHbii 610K — BbIMOMHAET 06paboTKy
NaHHbIX (B Hem peanusosaH ctek LTE) u Central Unit (CU) - ueHTpanbHbi 610K —
OTBEYaeT 3a KOMMyTaLuWio C makeTHoi kopoil (EPC) onepatopa cBs3un. bnoku
nocieiHUX ABYX TUNOB 06pa3yioT Baseband Unit (BBU), k KOTOPOMY MOTyT 6biTb
nofkntoyeHbl RU CTOPOHHMX NpOM3BOAWTENeN. B nepcnekTuse aaHHas
pa3paboTka MOXeT MO3BOMUTbL NepenTn Ha 6a30Bble CTAHLWK, KOTOpPble 6yayT
06nafaTb NPOrpamMMHbIMU U aNNapaTHbIMK PELeHNIMN NOMHOCTbIO
NpoM3BeeHHbIMU Ha TeppuTopun PO.

NlaHHble O CTaTyce peweHus

JlaHHble 06 ucnbiTaHUAX

[lpyras 3Hauumas uHdopmauus

O6opynoBaHue ansa pacwmpeHuns

MxeBckun papmosaBop (1P3)

Komnnekc oDAS “RADIUS”

[ pAVITEK o

PacnpepeneHHasa 6a3oBas cTaHuma LTE gna TeXHONOrMYeckux cetei
c nogaepxkoun nporoxkona eCPRI

NpoussoauTens/paspaboTunk
Ha3ssaHue pewenns

Ha3HaueHue pelwenuns

CocTas usgenuns

PAVTEK, 000

PacnpegeneHHas 6a3oBas cTaHuus LTE Ans TeXHONOrMYeCKux cetei
PelleHve ans NocTpoeHus BEAOMCTBEHHbIX TeXHOMoruyecknx ceten LTE, B TOM
yncne VMerLLnx AONONHNTENbHbIE OrPaHMYeHUs NCNONb30BaHMA paarnopecypca
€o cTopoHbl FKPY. Fronthaul MoxeT 6bITb peanu3oBaH kak C MCMOMb30BaHMEM
BbleNeHHoN onTuky no npotokony CPRI, Tak n no cetu TSN Ethernet

no npotokony eCPRI, N03B0oNAs B fanbHenWwem NCNonb3oBaTb 060pya0BaHue
B aKocucTeme OpenRan Ans NOCTPOEHUs peleHuin 5G.

RRU 06naaatoT BCTPOEHHbIM 2-X MOPTOBbIM KOMMYTAaTOPOM, YTO NO3BONSET
1CNONb30BaTh UX 6€3 JOMOMHUTENbHbBIX YCTPOUCTB B TOMOAOMMU KKOMbLIOY.
Hanunume yH1BEpCcanbHOro NporpamMMHO-annapaTHOro KOHTponaepa no3sonset
1cnonb3oBaTb RRU ¢ ApyrmMu Npou3BOANTENSMU 6a30BbIX CTAHLMWIA.

Ha ocHoBe ceTu LTE peann3oBaHa nokanbHas cuctema Hasurauum (Bkmwodas
Creuman3aMpoBaHHbie aboHeHTCKNe YCTPOMCTBA), paboTatollas Kak

B COOTBETCTBMU CO cneuundukauuen 3GPP, Tak 1 B NPONPUETAPHOM pexume
NOBbILWEHHON TOYHOCTYU (MO3ULMOHUPOBAHIE abOHEHTa 40 eANHIAL METPOB).

- Pagnomogynb RRU LTE TDD.

+ BbluncantenbHblir 6nok BBU LTE TDD.

+ YHMBepcanbHbin KoHTponnep eCPRI Ans nporpamHo-peann3oBaHHbix BBU.

HTP-PP/l

06opynoBaHue paavopenenHon csssn NTSR-1G, NTSR-XG, NTSR-10G MOXeT 6biTb MCMOMNb30BAHO 15 CTPOUTENbCTBA
TPAHCMOPTHbIX KaHanoe ceten goctyna bC 2G/3G/4G/5G 1 opraHusauny rurabUTHbIX BbICOKOCKOPOCTHbIX KaHanos
CBSI3M C rapaHTMPOBAHHbIMK NapameTpamu nepefayv CEPBMCOB B MPOEKTAX MOAK/IOUEHUSA Y310B CBA3N.
AnbTepHaTBa BOMOKOHHO-OMTUYECKUM NMHUAM cBA3u (BOMC).

HeT Heo6xoAMMOCTU B NONYYEHUN YACTOT, YBEJOMUTENbHbI NOPAAOK PErncTpaumny 060pyaoBaHNS.

PaguopeneiiHoe 060pyaoBaHue

MpousBoguTenb/paspa6oTunk HTP-PP/1, 000
Ha3BaHue peweHus 060pynoBaHue paguopeneiiHon cBasn NTSR-1G

OnucaHue n OCHOBHbIE XapaKTepPUCTUKN

[lnana3oH yactoT
HopmaTtuBHble AOKYMEHTbI

lnpuHa nonocel

BbIXOAHAA MOLWHOCTb

YpOoBEHb BHEMOMOCHbIX U3MyUYeHIn
Yncno aHTeHH

MpoTOKON B3auMofencTams
BBU-RRU

MpoTokon Control Plane
MeToabl CUHXPOHWU3ALMY
Arperauusa yactot

AnnapaTHoe yckopeHue
BbIYNCIEHUN

Konunyectso noptos RRU
Konnuectso noptos BBU
Tononorun cet BBU - nxRRU

CpeqnHas notpe6nsaemas
mouHocTb RRU (npochunb TDD 0)

JNneKTponuTaHne

1795-1805 ML
Pewenune TKPY ot 18.09.2018 T.
NO 18-46-02
5/10 My,

350-370 My,
Pewexne TKPY ot 06.04.2018 .
N2 18-45-05-1
5/10/20 M
20 wnwn 40 BT
-36,5 1bM Ha oTcTpomke 5 MIU, B COOTBETCTBUU C pelleHnem FKPY
2 (4 B pa3spa6boTke)

CPRI/ eCPRI Split 8

NETCONF
GNSS / IEEE1588v2 / SyncE
[0 2-X KaHanoB B pamkax oAgHoW RRU

RRU: Digital front-end (DPD, CFR);
KoHnTponnep CPRI BBU: 3nemeHTbl Low-Phy ypoBHS

2x1/10G, C BO3MOXHOCTbIO KOMMyTaLMK Tpaduka
4x10G (omuH KOHTpOMMEp), A0 3-X NnaT paciiupeHus
"3pe3fa", "MmpnaHaa", "Konbuo"

< 40 BT
48 B DC nnn 220 B AC

OCHOBHbI@ XapaKTepUCTUKN

[nanason 71-86 My,

MponyckHas cnocobHoCcTb 1 FbuT/cek.

FDD - uacToTHoe pasgenexue; npuHa kaHana 250/500 Mriy

Mogynauun: BPSK, QPSK, 16QAM, AnantusHasa mogynauua (AM)

Moaaepykka ATPC 1 pyyHoe ynpaBreHne BbIXOAHOW MOLWHOCTbI0 MepeaaTumka

KommyTatop Full Layer 2, VLAN (802.1Q), QoS, pexumbl mocTa L2

Knacc 3awuTbl OT nbian v BRarn 1P67

MunArmeTpoBbLIA AMana3oH, moaynsuum BPSK, QPSK, 16QAM ¢ pasnnuHbim
KO3(phNUNEHTOM KOAMPOBAHUS

Mapabonuyeckne aHTeHHbl (Kaccerpena) anametpom 0,3 n 0,6 M,

TexHonorus cBs3un

Dopm-akTop
MNofaepxnBaemble MPOTOKO/MbI

SFP/SFP+/SFP28/QSFP+/QSFP28/QSFP-DD
eCPRI/Ethernet/OTN

[laHHble O cTaTyce pelieHus

NHdopmauus o npumeHeHun
B CETAX CBA3U

Kommepuecknin NpoayKT MaccoBOro nMpou3BoAcTBa. TpaHcusepbl FT BXxoasT

B EAMHbBIV PEecTp pOCCUIACKON Pagmno3neKTpoHHoW npogykuuu (EPPPI)
OCHOBHblE 3aKa3unKu: KpynHenine onepaTopbl MOGUNbHOW CBA3M, NHTEPHET-
npoBanAepbl, AaTa-LEHTPbI, KOPNOPATUBHbIE CETU

NepcneKkTUBHAA Pa3paboTKa: ONTUUECKUI TPaHCMBeEp

NpounssoauTenn/pa3paboTumnk
Ha3BaHue pewieHus
Ha3HaueHune peweHus

@anbepTpena, 000 (Future Technologies)
OnTuueckun TpaHcusep QSFP-DD
OnTMYyeckne KOMNOHEHTbl, ONTUYECKMEe YCTPOMNCTBA NO 3anpocy KANEHTOB

OCHOBHbIE XapaKTepuUCTUKn
CKOpOCTM Nnepefayyn AaHHbIX
DopM-akTop
Moanepxnsaemble MPOTOKOMbI
Pabouee pacctosaHue

[lo 400 reut/c
QSFP-DD
eCPRI/Ethernet/OTN
[o 10 km

JlaHHble O cTaTyce pelieHus
[laHHble 06 MCNbITAHNAX

MnaHupyemblii CPOK 3anycka
B NPOM3BOACTBO

MpeanpusTHe-M3roToBUTENb
TNnaHnpyembiit 06bem BbinmycKa

Mpototun
Moabop KOMNOHEHTOB

4-in kBapTan 2025 roga

000 «®anbepTpena» (Future Technologies)
[lo 20 yCTPOWCTB B Mecsl,

AHTEHHble CUCTEMbI

YacTOTHbIA AnanasoH

MponyckHaa cnocobHOCTb
KaHana

CoBOKyMHas nponyckHas
CNOCOBHOCTb

BbIXOAHAA MOLIHOCTb
JHepronoTpebneHue
TemnepaTtypa 3KcnayaTauuu
TemnepaTypa XpaHeHus

[lpyrvne xapaxkTepucTuku

WNHTErprpoBaHHble NNH30Bble aHTeHHbl 2.0 rpagyca u 2.5 rpagycos.
71-76 1 81-86 [Til, NOMHbIA YACTOTHbIA Aynnekc (FDD)

1000 M6uT/C

1000 M6uT/C

63.09 MBT (+18dBm)

[lo 50 BT

OT - 45°C go +55°C

OT - 45°C go +55°C

HanpsbkeHue nutaHus: -48 B NOCTOSHHOrO Toka 6o 220 B nepemMeHHOro Toka
(nHrkeKkTopa POE++); KNacc 3aUyUTbl OT MPOHUKHOBEHUS MbiAW 1 BOAbI IP67

[laHHble O cTaTyce pelleHUsa

[laHHble 06 ncnbiTaHUAX

Kommepueckoe npumeHeHune

KoMmepyecknit NpoAyKT, MCNONb3YeTCA Ha CeTAX OnepaTopos

CepTudmkar CCC, BHyTpeHHWe ncnbitanus HUOKP, B peectpe P3M MuHnpomTopra
(N° 3anucu ¢ TKO-450/25 no TKO-455/25)

OCHOBHble 3aKa3unKun: onepaTopbl CBA3W, UHTEpHET-NpoBanaepsl,
NPOMbILAEHHbIE W TOProBble NpeanpuATHsA, rUHAHCOBbIE OpraHu3aLmuu,
06pa3oBaTe/bHble YYPEXAEHNS, rocopraHbl

R
At h ."I, S II, Bk ILI-I

PaguopeneiiHoe 060pyfoBaHNe

JlaHHble O cTaTyce peweHus

[laHHble 0 npoBeaeHnn
MCMbITAHNI

MpPOBOAATCA UCMbITAHUS HABMUTALMOHHO-CBA3HOM CETU Ha OCHOBE 060pyAOBaHUSA
1 nporpammHoro obecneyernus paspaboTkm 000 «PanTek».

B HaumHas c 2021 rofia OMbITHble 06Pa3Lbl UCTbITLIBAIOTCA B MUIOTHON 30HE PX[
Ha CT. beKacoBo NoA ynpasneHnem oTeyecTBEHHOro 1 3apy6exHoro MO aapa ceTu.
MoaTBepXaeHbl 3aABNEHHble TEXHUYECKME XapaKTePUCTUKI U3aenui.
MoaTBepX/aeHa BO3MOXHOCTb MEXBEHAOPHOrO XeHAOBEPa MO NPoToKonam S1 1 X2
MpoTecTpoBaHa COBMECTUMOCTb RRU € pAAOM KOMMEpUYecKnux n open-source
peLeHun.

30HbI MOKPbLITUA 6a30BbIX CTAHLUN

M3TpUKC BEUB (/nHk Beiis)

PetpaHcnaTopbl R1, R2 (penutepbl) gna ceten 5G MUANMMETPOBOro AManasoHa

MpousBoguTenb/paspaboTunk
HasBaHue pewenns

HTP-PP/1, 000
060pynoBaHue paguopeneiiHon cBasn NTSR-XG

OCHOBHbIE XapaKTepUCTUKK

MponycKHas cnocobHoCTb 2,8 FbuTt/cek.

FDD - yacTtoTHOe pa3geneHue

LLnpuHa kaHana: 500/1000/2000 MTu. AgantusHas moaynauus (AM)

Moaynsunmn: BPSK, QPSK, 16QAM
Mongepxwka ATPC n MTPC

Paanomopynun

MxeBcKkni paano3aBog (1P3)

Paanomoaynu (npnemonepesatumku) Ans 6a30BbiX CTAHUMIA

MpounssoauTenb/paspaboTunk lpynna komnaxun «/bxesckuin pagmosason» (MP3)

Npuemonepegatunkn ans 6a3oebix ctaHuuil (Radio Unit):
Paguomogaynb RU LTE/DCS 1800 2T2R FDD 60 BT
Pagnomoaynb RU 2600 4T4R FDD 20 Bt

Papguomopynb RU 2600 4T4R TDD 20 Bt

Pagnomoaynb RU 2300 4T4R TDD 40 Bt

Pagnomoaynb RU 2300 8T8R 20 Bt

j HazBanue pewehus

Mpuemonepenatunkin (RU) ABNAIOTCA BbICOKOMOLHbIMU BbIHOCHBIMUA
paanomoaynsMin ANs pacnpefeneHHbix 6a3osbix ctaHuui (5C) cOTOBOM CBA3M
¥ 06eCneynBaioT paamoaocTyn B cTaHaapTHbix LTE (4G), GSM (2G).

Ha3HaueHue pelwenuns

OCHOBHbI@ XapaKTepPUCTUKU
Tun RU
[inanasoH yactot

RU0322060 RUO744040 RU3844040 RU4044040

band 3 band 7 band 38 band 40 band 40

RU4088020

KommyTatop Full Layer 2, VLAN (802.1Q), QoS 8 ouepefen, pexumbl MocTa L2, 4 nopta Ana Tpaduka
MakeTHasA cMHxpoHu3auma SE n 1588 v2 (monHoe cooTBeTcTBME)

MakcumanbHas WrpUMHA NONOChI
Tvn gynnekca
NHTepdencol

[lo 60 Mriy o 70 My [10 50 MTiy [lo 80 Mriy [10 80 Mriy
FDD FDD TDD TDD TDD
CPRI (Split 8)  CPRI (Split 8)  CPRI (Split 8)  CPRI (Split 8)  CPRI (Split 8)

MpounssoguTenn/pas3paboTunk Tpynna komnaHun «/xesckun pagnosasoa» (MP3)

Ha3BaHue peweHuns Komnnekc oDAS “RADIUS”

BHewHss pacnpefeneHHas aHTeHHas cuctema oDAS “RADIUS” npepHasHaueHa
ANA CO3[aHNA COTOBOIO MOKPbLITUA Ha XKene3HblX, aBTOMOOUbHbBIX LOPOrax
1 B ManoHaceneHHbIx nyHkTax. Cuctema obecneunBaet ahdekTrBHOE
1CNONb30BaHMe eMKOCTU CYLLECTBYIOWEN CeTU onepaTopa CBA3N.

Komnnekc npumeHsetca Ana pabotbl B ceTax LTE, UMTS, GSM u no3sonset
noc/nefoBaTeNnbHO BbIHECTH cekTopa 6a3080i cTaHumu (BC) Ha paccTosHUs
10 90 KM B Tpu nponeta (4o 60 KM C ONTUYECKMM KAHANOM PeTpaHcnauum),
OAIHOBPEMEHHO 06ecneurBas CHMMKEHUE KAanUTanbHbIX U 3KCMyaTaLMOHHbIX
3aTpaT Ha Co3AaHue ¥ 06CaYyXNBaHWE COTOBOW WHMPACTPYKTYPbI.

HasHaueHune peweHus

OCHOBHbIE XapaKTepUCTUKN

O6opynoBaHue RADIUS NONHOCTbIO COBMECTUMO C 060pyAoBaHMeM 6a30BbIX CTAHLMI NOGbLIX MUPOBbIX

Npou3BOAUTENEN U MOXET 6biTb MPUMEHEHO OnepaTopamit CBA3W Kak KOMMAEKCHOEe pelleHve Ans Co3faHus

NIOKANbHOTO PaaMonokpbiTus (2G, 3G, 4G) yaaneHHbix Tepputopuin. O60pyaosaHue RADIUS ceptudmumposaHo 8 PO

(0C-2-CNC-1052).

1. bnok FSC npeaHasHayeH Ana npeobpa3oBaHMs HECKOMbKMUX HECYLLMX YacToT
LTE, UMTS unu GSM, nonydyaembix oT 6a3080il cTaHumun (5C) BO BHyTpeHHMe
curHanbl cuctembl RADIUS.

2. bnok FSR npeaHa3HayeH Ans npuema 1 06paTHOr0 Npeobpa3oBaHUA HeCyLinX
YaCcTOT C MOMOLLbIO PAAVOAUHUN UKW ONTOBONOKOHHOIO KaHana B CUrHasbl
COTOBOM CBS3K, 06eCneunBas Co3faHne CeKTOpoB, aHaNorMuHbix bC.

3. Moaynb cepBuUCHOrO KaHana (SM) obecneunsaeT opraHu3aLmio
[IONONHUTENbHbIX CEKTOPOB Ha yAaneHHOM canTe ¢ 6nokom FSR.

- LTE 1800 FDD;

Mopgepxka ctaHgaptos - UMTS 2100;
- GSM 900, LTE 2100, DCS 1800.

Moaaepxka npotokonos loT In-Band NB-loT

110/220 B AC nnwn -48 B DC;
MotpebneHune s3Heprun Menee 400 BT (FSR);
MeHee 100 BT (FSC).
MIMO 2x2

10 BT, 20 BT 40 4-X HE3aBMCMMbIX CEKTOPOB Ha KaXXAOM canTe

(Do 6 c ONTUYECKNM KaHANOM peTpaHCiALAN).

AHanoruueH crtaHaapTHou bC Ha KaX/JoM BbiHECEHHOM canTe ([0 3 xonoB

petpaHcaauun)

[onoca vacToT: 6,471 Ty,

Pabouee paccTosHue paano — o 30 Km.

Pabouee paccTosHWe ONTUKK — 0 65 KM.

4 input/output kaHana (4o 6 C ONTUYECKMM KaHanoM PeTpaHCasLmum);

2 (unn 6onee) onepaTopoB CBA3N.

352x291x197 mm (FSR, FSC), 15 kr (FSR), 12 kr (FSC);

Pasmepbl, Bec 213x132x55 mm, 4 kr (RM);

220x174x75 MM, 8 Kr (SM).

CocTas

BbIXxOAHas MOLHOCTb
Paanyc nokpbitus

Pa6oTa nuHWM peTpaHcaauum
no ONTUKe U Paa1o

RAN Sharing

JlaHHble O cTaTyce pewieHus
WHdopmauums o npumeHeHun
B CeTAX CBA3N

Kommepueckuin npogykT

JKcnnyatauma Ha cetax onepatopos MAO «MTC», NMAO «Mera®oH»,
MAO «PocTenekom» n Apyrux KOMMEepPYecKMx onepaTtopoB CBA3M.

Npoussoautens/paspaboTunk
Ha3BaHue peweHus

Ha3HaueHue pelwenus

MaTpukc Beis, 000 / uHk Beis, 000

PetpaHcnaTopbl R1, R2 (penutepsb) ans ceten 5G

PeTpaHcnATOpbl NpeAHa3HaYeHbl N7 PacLIMPeHNs 30HbI AencTBUA 6a30BbIX
CTaHUMK, paboTalowWwmnx B MUNNMMETPOBOM AMana3oHe, 06xo4a NpenaTcTBniA

1 [pyrux cnocobos pelenns npobnembl cnaboro pacnpocTpaHeHns

1 NPOHUKHOBEHMA CUTHANOB B MUANMMETPOBOM AMana30He Npu HU3KWMX 3aTpaTax
M0 CPaBHEHUIO CO CTPOUTENbCTBOM AOMOAHUTENbHbIX 6330BbIX CTAHLMWNA.

TexHonorus cBs3un

AHTEHHble CUCTEMbI

YacTOTHbI AnanasoH

MponyckHaa cnocobHOCTb
KaHana

CoBOKyMHas NponyckHas
CNoCcobHOCTb

BbIXOAHAA MOLIHOCTb
JHepronoTpebneHue
TemnepaTtypa 3KcnayaTauuu
TemnepaTypa XpaHeHus

[lpyrue xapakTepucTuku

MnUNArMeTpOBbIV AMana3oH, moaynauum BPSK, QPSK, 16QAM ¢ pa3nuuHbim
KO3th(PULIMEHTOM KOAMPOBAHNA

Mapabonuyeckie aHTeHHbl (Kaccerpena) anametpom 0,3 n 0,6 M,
MHTErpypoBaHHble IMH30Bble aHTeHHbl 2.0 rpagyca v 2.5 rpafycos, naHenbHble
QHTEHHbI.

71-76 1 81-86 [Til, NOMHbIA YACTOTHbIM Aynnekc (FDD)
2800 M6uT/C

2800 M6UT/C

63.09 MBT (+18dBm)

[lo 90 Bt

OT - 45°C go +55°C

Ot - 45°C go +55°C

HanpsikeHue nutaHus: -48 B NOCTOAHHOrO Toka 60 220 B nepemMeHHOro Toka
(ntrkeKkTopa POE++); KNAacc 3aWnUTbl OT MPOHUKHOBEHUS MbiAW 1 BOAbI IP67

OCHOBHbIE XapaKTepUCTUKM
YacToTHble AnanasoHbl

KoadhuumeHT ycunenus
aHTEHHbI AOHOP

KoadhmumeHT ycunenus
aHTEeHHbI CepBUC

Ko3aphmumeHT ycunenns
B TpakTe

TabapuTHble pasmepbl
(BbICOTa X LWUMPUHA X TONLLMHA)

CKOpPOCTK Nepeayn faHHbIX
DopM-akTop
MoafepKxmBaemble NPOTOKOMbI

n257/n258/n79
27 nbu

TDD
30..50 gb

220x430%x20 Mm

OnpeaenstoTcs CBOACTBAMU CETW W He 3aBUCAT OT peTpaHcnsTopa
[1Ba Moayns yCTaHABMMBAKOTCA HA MauTy
ABNSAETCA NONHOCTbIO AHANOrOBbIM YCTPOWCTBOM ¥ MPO3pPayYHbIM ANs CeTU

[laHHble O cTaTyce pelieHUsa
JlaHHble 06 UCMbITAHNAX

Kommepueckoe npumeHeHune

R T W e N

[lopoxHas kapTa, KoMMepyeckas AOCTYMHOCTb — KOHel, 2025 roaa
BHyTpeHHue ncnbitanus, HUOKP

OCHOBHbIe 3aKa3umKn: onepaTopbl CBA3W, UHTEpHET-NpoBanaepsl,
MPOMbILIAEHHbIE W TOProBble NpeanpuATHsA, UHAHCOBbIE OpraHu3aLmum,
06pa3oBatefibHble YYpexXAeHuns, rocopraHbl

e T . [HITITIIELL

PaavopeneiiHoe 060pyaoBaHue

MpounsBoauTenb/paspaboTunk
HasBaHue pewennsa

HTP-PP/1, 000
060pynoBaHue paguopeneiiHon cea3u NTSR-10G

JlaHHble 0 cTaTyce peleHus

[laHHble 06 ucnbiTaHUAX

NHhopmaums o npumeHeHun
B CeTAX CBA3N

JKcnepuMeHTanbHble 06pasubl

+ B 2022 r npoBeAeH nuaoT penuTepa AvanasoHa n257 Ha niowagke

AHO «Ludpoas TpaHcchopmaLms».

- B mae 2023 ropa npoBeAeHO yCnewHoe TeCTMPOBaHNe pennTtepa pas3paboTkn
«M3TprKC BerB» BHYTpW MOMELLEHWS 1 Ha ynnue Ha MHdpacTpykType MTC

B KpacHopape. B xofie TeCTMPOBAHNSA NMPOAEMOHCTPMPOBAHA peTpaHCnauns
curHana auvanasoHa 26,5-29,5 i B cnenyto 30HY — BHYTPb NMOMELLEeHNUs C ynuLbl
C NOBOPOTOM 3a Yrof. Bo Bpema TeCTOB CKOPOCTb Nepefaunt LaHHbIX B pexume
downlink gocturana 6onee 1,3 réut/c.

OcHoBHble 3aka3unku: MAO «Poctenekom», MAO «BbimnenKom», MAO «MTC»,
MAO «Mera®oH», «T2 Poccusa» n ap.

OTcKaHupyiiTe
QR-KoA, uTo6bI
03HAaKOMUTbCA

C INEKTPOHHOI
Bepcueil KapTbl
u 3arpy3utb PDF

OCHOBHbIE XapaKTepPuCTUKn

MponyckHas cnocobHoCTb 10 TbuT/cek.

FDD - 4yacToTHOe pa3geneHue

LlnpuHa KaHana: 62.5/125/250/500/750/1000/2000 Mru. AgantusHas mogynauua (AM)
Moaynsuun: BPSK, QPSK, 16QAM, 32QAM, 64QAM, 128QAM

Moopepxka ATPC n MTPC

KommyTatop Full Layer 2, VLAN (802.1Q), QoS/H-QoS 8 ouepegen, pexumbl MocTa L2, 4 nopta ans Tpaduka
MakeTHasa cuHxpoHusauns SE n 1588 v2 (MonHoe cooTBeTCTBME)

TexHonorus cBs3un

AHTEHHble CUCTEMbI

YacTOTHbI AnanasoH

MponyckHas Cnoco6HOCTb
KaHana

CoBOKyMHas nponyckHas
CNOCOBHOCTb

BbixogHas MOUHOCTb
JHepronoTpebneHue
Temneparypa 3kcnnyatauuu
Temnepatypa xpaHeHus

[lpyrue xapakTepucTuku

MWUNAYMeTPOBbIV Mana3oH, moaynauum BPSK-128QAM c pa3nnuHbiM
K03th(PULIMEHTOM KOAMPOBAHNA

Mapa6onuyeckne aHTeHHbl (KaccerpeHa) guametpom 0,3 1 0,6 M.;
VHTErpupoBaHHbIe NIMH30Bble aHTEHHbl 2.0 rpagyca W 2.5 rpajycos, MaHenbHbIe
AHTEHHbI.

71-76 1 81-86 [Til, NOMHbIA YaCTOTHbIA aynnekc (FDD)
10000 M6uT/C

10000 M6wuT/c

MakcumanbHas: 125,89 MBT (+21dBm)

[lo 90 Bt

OT - 45°C po +55°C

Ot - 45°C go +55°C

Hanps)xeHne nutauus: -48 B NOCTOAHHOrO Toka NM60 220 B nepemMeHHoro Toka
(HxxekTopa POE++); Knacc 3awnTbl Kopnyca IP67

L OCHOBHble (hyHKLUVOHaNbHbIE

[laHHble O cTaTyce pelleHUsa
[laHHbIe 06 UCNbITAHMAX

Kommepueckoe npumeHeHune

[lopoxHas kapTa, KOMMepyeckas AOCTYMHOCTb — Hayano 2026 roga
BHyTpeHHuMe ncnbitanus, HUOKP

OCHOBHbIe 3aKa3uMKM: OMepaTopbl CBA3MW, MHTEPHET-MPOBaAepbl,
NPOMbIWEHHbIE 1 TOProBble NMPeAnpuUaATAS, (GUHAHCOBbIE OpraHu13aLny,
06pa30BaTeNbHbIe YUPEKAEHMUS, TOCOPraHbl

MIMO 2x2 Lxb Lixt Lx b 8x8

MakcumanbHas BbIXoaHast

MOLHOCTb 60 BT 40 BT 40 BT 40 BT 20 BT
3GPP

TS 136.104

TS 45.005

3GPP 3GPP 3GPP 3GPP

TIEEYIEpICIEGIENEN ETERRTT TS 136104 TS 136104 TS 136104 TS 136104

OT -40 Ot -40 Ot -40 OT -40 Ot -40

no +55°C no +55°C no +55°C no +55°C no +55°C
3awmra Kopnyca IP 65 IP 65 IP 65 IP 65 IP 65
[nTanne -48 B -48 B -48 B -48 B -48 B

3aBeplUeH TEXHUYECKNI NPOEKT, MAET pa3padoTka K/ u u3rotosneHne
MaKeTHbIX 06pa3Li0B.

CTapT CepuMHOro BbINYCKa W3AeNNn U3 yKa3aHHOM NUHENKU 3annaHupoBaH
B 2024-2026 ropax.

[laHHble O cTaTyce peleHus

Mnannpyembie CPOKK 3anycka
B NPOU3BOACTBO
T

B HNO «Mukpan»

T 50 M
Pagnomogynu ctaHgapta 5G

NpousBogutenn/paspabotumk A0 «HM® «MukpaH» B napTHepcTee ¢ DoHgom HTU

NnHerika paguomopayneil ctaHaapra 5G:

Paguomopynb 5G RRU 8 x 8 n78 cpefHeit 30Hbl 06CNyXMBaHUS
Paguomopgynb 5G RRU 16 x 16 n78 cpepHei 30Hbl 06CNYKUBAHUA
Paguomogynb 5G RRU 8 x8 n79 60MbLuioi 30HbI 06CNYXNUBAHUA
Paguomopgynb 5G RRU 16 x 16 n79 60MbLu0N 30HbI 06CNYXNUBAHUSA

Ha3BaHue pewenns

Pagnomoaynu 6a30B0OV CTaHUMKA NATOro nokoneHus (5G) ans paboTb
Ha3HaueHue pelweHus
1 BbILIE.

B Mana3oHax n78, n79 ¢ noaAepxkon ctaHaaptoB 3GPPP NR rel.15 n O-RAN v2.0

M [oKkazaTeny RRU cpepHen 30Hbl 06CNyXUBaHUSA

[nanasoH yacTtoTt n78 (3,4-3,8 '), n79 (44-5,0 ITu)
MakcumanbHasa WuprHa nosochl 1o 100 My,
Tun gynnexca TDD
KOHCTPYKTMBHOE UCMONHEeHNE MOHO6M0K HAPYXHOIO pPa3MelleHNst C MHTErPUPOBAHHON AHTEHHOW

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

8x8, 16x16

WNHTepdenco

MIMO bxb 8x8
Moaynsums DL/UL

[inarpammoo6pasosaHue
(beamforming)

MakcumanbHas
BbIXOJHAA MOLWWHOCTb

Monfep)kvBaemble CTaHLAPTbI 3GPP NR rel.15, O-RAN v2.0
TemnepaTypHbIA pexum paboTbl OT -50 po +55°C
3awumTa Kopnyca P67
MutaHne -48 B, NOCTOSAHHbIN TOK
Oxnaxpaexune ECTecTBEHHAA KOHBEKLMA

[lo 256QAM/64QAM
Lincposoe
(npn pabote B pexume Split 7.2)

27 nbm 34 nbm

RRU 60nbL10iA 30HbI 06CNY)XXUBAHUA

JlaHHble O cTaTyce peweHus

MnaHmpyembie CPOKM 3anycka
B NPOM3BOACTBO

PazpaboTka

4-n kBapTan 2025 roga

] 113 COOCTBEHHbIX NOTPEBHOCTEN, B pamMkax eAWHOro pacyeTHoro nepuoaa. BSS-pewenune IN@Voice He orpaHuyeHo
& €0V/IHOW BaNOTOW WAW HANOroM U AaeT ONepaTopy BO3MOXHOCTb MMOKO YNpaBnaTb pecypcamn KOMNaHuu, co3nasas
= KOMMNEeKTbl HENOCPEACTBEHHO B MOMEHT MPOAAKM.

4l B nexabpe 2024 rofa KoHsepreHTHblt FMC 6unauHr IN@Voice 6bin Npu3HaH «/lyyiimm Kpocc-nnatopmeHHbIM
=S pelleHnem Ana 06CNYKUBAHNA TNEKOMMYHUKALMOHHbIX Aa6OHEHTOB» Ha TOPXKECTBEHHON LiepeMoHun «ComNews
Awards. /lyyiwme peleHns Ana L1dpoBor IKOHOMUKMY 6 fekabpsa 2024 roga B Mockse.

OCHOBHbIE XapaKTepucTuKu
CraHpapT csasu
[poTOKONbI, NHTEP(ENCDI
CootBeTtcTBue pennsy 3GPP

Moafepxka cueHapues

Mopgenv pa3BepTblBaHUS
OcHoBHas CYB/l

5G NSA, 4G
Diameter
Release 14

Ynpaenenue loT-ycTponcteamu: Non-IP Data Delivery (NIDD), Monitoring Events, Device Triggering.
YnpasneHue npunoxexnsmn: QoS AN N0Nb30BATENbCKUX NPUAOKEHUA U NPUNOXEHN NapTHEPOB,
Sponsored Traffic.

Bare Metal, VMs, VNF, OpenStack, K8s, yuacTHoe obnako, ny6nnyHoe ob6nako

5G SA
HTTP/2
Release 17

«ny60oKas nepcoHanu3auusa»: 0TxoA OT MapaAnrMbl «oaHa CeTb Ans Bcex». ABOHEHTCTKasa nnata,
Tapuukaumns no BpemeHu, no ob6bemy ycayr, no cobbiTusm, no QoS, no SLA, ¢ y4eToMm cermeHTa
CeTW, PacyeT CTOMMOCTW NAPTHEPCKUX U KOMMMEKCHbIX MPeAnoxXeHun.

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe o6nako, ny6anyHoe ob6nako
PostgreSQL

[laHHble 0 cTaTyce pelleHuns KomMmepuecknin mpomyKkT

J[laHHble 06 MCNbITAHUAX 28000 TPS, npoaykT Prepaid, HoBoroaHss Houb 2018-2023 rr.
PellleHre NCMONb3yeTcst Ha CeTax onepaTopoB CBA3M:

MAO «TatTenekom» (6peHs «/letam») (0Kono 3 MNH. abOHEHTOB);
«T2 Poccus» — 47+ MaH aboHeHToB (C 2003 T.);

«Tele2 KasaxctaH» — 8+ MiIH aboHeHTOB (c 2013 T, ¢ yueTom cruaHus ¢ Altel
8 2016 r.);

Teell, TagxukucTan — 2,5 maH aboHeHToB (C 2006 I);

«MoTune», Poccua — 3 MnH aboHeHToB (c 2019 r);

«C6epMobann» MVNO, Poccust - 1,2 MnH aboHeHToB (c 2018 r);
Zet-Mobile (Takom), TagxukuctaH — 800 Tbic. aboHeHToB (c 2023 .);
Win mobile, Poccua - 1,5 MaH aboHeHToB (c 2018 r);

«BonHa mob6ann», Poccus =1 mMnH aboHeHTos (c 2016 T.);
«A-Mob6ann», Abxasus — 200 Tbic. aboHeHTOB (C 2006 T.);

Nema, ®apepckie ocTpoBa, [laHus — 17 Tbic. aboHeHToB (c 2002 T.).

Kommepueckoe npumeHeHune

Enterprise Service Bus (ESB) Bercut

JlaHHble O cTaTyce peweHus

Kommepueckoe npumeHeHune

Ha3BaHue peweHus

Ha3HaueHue pelwenuns

OnucaHue

Kommepueckuin npoaykT. MnaHnpyeTtcs BHeceHne B PeecTp poccuickoro MO B 2025 roay

C 2020 roaa BHefpeH y onepatopa Tier 1 B Poccuu

Nexign 5G Policy Control Function (PCF)

[HaMuyeckoe ynpasneHne NonMTUKamn Mo6unbHOro Tpadmka B cetax 5G SA B pexume peanbHOro
BpeMeHu

O6ecneynBaeT co3faHne U HaCTPOKY NMOAUTUK NPeAoCTaBNeHNs YCAyr U npaBun Tapudmkalnm
NaKeTHOW nepefayn AaHHbIX (MOBUIbHOTO MHTEepHeTa) B ceTsx 5G SA. PeannsyeT onTUMM3aLNIO
nepefayy Tpacuka B CETU M 3anyck HOBbIX MPOAYKTOB Ha OCHOBE YNYYLIEHHbIX TEXHUYECKMX
XapakTepucTuk ceten 5G SA, TakMX Kak CBEPXHM3Kas 3afepka W CBEPXBbICOKAs CKOPOCTb nepeaayn
JlaHHbIX, 06ecreynBas npv 3TOM rapaHTUPOBAHHbIA YPOBEHb KayecTBa o6cnyxnsaHus (QoS) ans
NOAKMOYEHHbIX yCTpOI;ICTB. yﬂpaBﬂHeT CeTeBbIMK MONUTUKaMN N NpaBuiamu Tapmq)w(aumm C yyeTom
AVNHAMUYECKNX NapameTpoB CeCcCun, KOHTEKCTa KNneHTa, COCTOAHUSA CeTU U [aHHbIX O BblAeeHHbIX
ceTeBbix cermeHTax (slices).

Kommepueckuit npoaykT. BHeceHo B Peectp poccuickoro MO (3anuch N2 24961 oT 27.11.2024)

B 2023-24 roay ycnewHo NpoBefeHO TeCTMPOBaHUE KpyMHbIM onepatopom B CHI. UaeT
KOMMEpYEecKoe BHeAPEeHUe U aKTUBHOE TECTUPOBAHME Y HECKOMIbKWUX OMepaTopos.

Nexign Mediation

Low-code nnatdopma Ans LUEHTPANU30BaHHOrO c60pa M TpaHCOPMaLIMK [aHHbIX C CEeTEBOro
060pyaoBaHNs AN OTNPABKM B BU3HeC-CUCTEMbl onepaTopa.

fapMoHu3mpyeT hopmaTbl AaHHbIX, MOCTYMAOWMX C PA3HOPOAHbBIX UCTOUHUKOB, BKOYas
TeNnekoMMyHKKaLNOHHOe 060pyA0BaHNe, aHanUTNYeckne 1 UHaAHCOBbIE CUCTEMbI, CUCTEMbI
CTPaxoBaHWsA 1 MOHUTOPWHIA, CUCTEMbI MPOMBILWNEHHON aBTOMaTV3auny 1 Ap. BknoyaeT c6op

11 06paboTKy AaHHbIX C 060pyA0BaHKS, 06MeH harnnammn 41 B3aMMOPacUeToB W CBEPOK, 06paboTKy
1 BbIFPY3KY JAHHbBIX B HY)XHOM BWAE B PA3NINUHbIe CUCTEMbI, MUTPaLIMIO, 06oralleHne aaHHbix HCY,
c6op 1 06paboTKy AaHHBIX MOHUTOPUHIA U T. .

Mpoussoautens/paspa6otunk  HND «bepkyT» (MBercut)

HasBaHue peweuus Enterprise Service Bus (ESB) Bercut

ESB Bercut - Kpocc-0TpacneBas MHTErpaLMoHHas (KopnopaTuBHan cepBucHas)
LWINHA [aHHbIX ANA 06beAMHEeHUs No6bIX TUMOB CUCTEM. PellieHne 4N KoMMaHuii
C reteporeHHbiM UT-nangwadTom, TpebyoLmM 60MbLIOr0 KONMYecTsa
BHYTPEHHUX 11 BHELHNX UHTerpaLui.

Ha3HaueHue peleHuns

OCHOBHblEe XapaKTepUCTUKM
TexHonorus ceasu 2G/3G/4G (LTE)/5G-Ready

MponyckHas CnoCco6HOCTb
KaHana
CoBOKynHas NponyckHas
CNocobHOCTb
CepByCHan WWHA NpeanpuaTua Bercut no3sonser:
- Jlerko HacTpamBaTtb UHTErpaLuy — 6e3 rny6okmnx TeXHUYECKUX 3HAHWA U NPUBNEYEHNS AOPOrOCTOALMX
pPa3paboTunKoB.
- CokpallaTb Bpems BHEAPEHMA HOBbIX MPOAYKTOB U CUCTEM — 61arofaps roToBbIM KOHHEeKTOpam 1 WwabnoHam ans
NonynsApHbIX CUCTEM.
- ObecneynBaTb CTabUNbHOCTb — HAAiEXKHas paboTa AaXKe NMpU BbICOKOW HArpy3Ke U CNOXHbIX CLeHapusax obmeHa
NaHHbIMU,
- MacwTabupoBaTb pelieHus — nnatdopma afanTupyeTcs nof pacTyline Harpy3ku 1 HOBble 6U3HEeC-3aaaun.
Bercut npegnaraeT KOMNIEKCHOe pelieHune, BKMOUAlOLWee aHanus, NpoeKkT1poBaHue, pa3paboTky, BHeApeHe
1 NOAAEPXKKY MHTErpaLny pasnnuHblX CUCTEM, CEPBUCOB UK nnaTdopm. Lienb — nomoub KOMNAHWSM CO3AaTb
COBPEMEHHYI0, TUBKYI 1 MaclTabupyemyto IT-nHGPacTPyKTypy, KOTOPas OPMEHTUPOBAHA Ha NOTPeBHOCTH BU3Heca.

25000 TPS (1 nHcTaHc)

[opusoHTanbHoe maclTabm poBaHue

OCHOBHbIE XapaKTepucTuKu
CTaHaapT cBa3n
MpoToKoNbI, UHTEPENChb
CooTBeTcTBUE penusy 3GPP

Moafepka cueHapues

Mopaenu pa3sepTbiBaHus
OcHoBHasa CYB[

5G SA
Service Based Interface (HTTP/2)
Release 17

Voice-over-NR (VoNR), ynpasieHue JocTynom 1 Tapudukaimen Ha ocHose QoS, SLA, nHdopmaimum
0 Ccnaice ceTw.

Bare Metal, VMs, VNF, OpenStack, K8s, yacTHoe obnako, ny6nnyHoe ob6nako
PostgreSQL.

5G SA, 5G NSA, 4G, 3G, 2G, CDMA, PSTN

MpeabunanHr, NOAroTOBKAa AAHHbIX ANS XPaHWMUL, AaHHbIX, Big Data n 6u3Hec-aHanuTuku, c6op

1 nepBuUYHas 06paboTKa JaHHbIX MOHUTOPUHIA ceTu (aBapuu, cuetunkn, KPl 1 T.1.), onepaTtusHas
OTNpPaBKa AaHHbIX B CUCTEMbl rapaHTUPOBaHUSA [OXOA0B W PUCK-MOHWUTOPKHIa, 06MeH dharnnamn ans
B3aWMOPACUETOB U CBEPOK C MapTHepamu (POyMUHT, MHTEPKOHHEKT).

Bare Metal, VMs, K8s, yacTHoe o6nako, nybnnyHoe o6nako

PostgreSQL

JlaHHble O cTaTyce peweHus

Kommepueckoe npumeHeHune

Ha3BaHue peweHus

Ha3HaueHue pelwenuns

OnucaHue

Kommepueckuin npofykT. BHeceHo B PeecTp poccuinckoro MO (3anuch N0 24960 oT 27.11.2024)

BHeppeHne thesepanbHbiM ONepaTopoMm CBsA3N

Nexign Network Repository Function (NRF)

YnpaBneHue faHHbIMIU O JOCTYMHbIX CeTeBbIX yHKUMAX B ceTn 5G Standalone

Ob6ecneynBaeT perncTpaLmio, MOUCK 1 BbI6GOP 3K3EMNAAPOB CETEBbIX (YHKLMIA N NPeaoCcTaBnseMbIX
VMW CepBUCOB B OMOPHOW ceTn 5G. Peanu3saums cetesoit dyHkumnm NRF no 3GPP Release 17

KoMmepueckuin npoaykT. BHeceHo B Peectp poccuiickoro MO (3anuck N2 19263 ot 23.09.2023)

B NpOoMbILIEHHON 3KCMyaTauuu y Beayliero MobunbHoro onepatopa CHI, UayT akTUBHbe
neperoBopbl C KPYMHbIMI 0NepaTopamu.

Nexign Service Communication Proxy (SCP)

LleHTpan13oBaHHOE ynpasBneHne MaplpyTu3aumnen 1 6anaHCMpoBKOW CUrHANbHOrO Tpaduka B CeTAX
5G SA B pexume peanbHOro BpemeHw.

PeanusyeT LeHTpann30BaHHOe ynpaBreHue MapLlipyTu3aLmen CUrHanbHoro Tpatuka mexay
ceTeBbIMM PyHKLMAMM N0 5G SA nHTepdencam SBI. ObecneurBaeT HAAEXHYI, MacLUTAbUPyeEMyHO

I ONTUMU3MPOBAHHYIO MO Pecypcam 1 CTOMMOCTW CUTHANbHYO CETb NS Pa3BUTON MOGUABLHON CETH
oneparopa.

JlaHHble 0 cTaTyce peleHus Kommepueckuin npoaykT

PeweHne ycTaHoBneHo B ceTax 15 Mo6UbHbIX onepatopos Poccun n CHI.
OCHOBHble 3aka3unku: «T2 Poccus», «MoTnB», «CbepMobanny, «Tele2 KasaxcTaH,
Teell (TamkukucTaH), «TaTTenekomy.

Kommepueckoe npumeHeHune

Roaming Steering

OCHOBHbIE XapaKTepucTuKu
CraHpapT csasu
[poTOKONbI, NHTEPdENCDI
CootseTcTBUe penusy 3GPP

Moafepxka cueHapves

Mopaenv pa3BepTblBaHUSA
OcHoBHas CYb/l

5G SA
Service Based Interface (HTTP/2)
Release 17

Peructpauns ceteBbix yHKUNIA. Monck ceTeBol dyHKUMW. Co3aaHne, 06HOBNEHNE, yaaneHne
npoduns ceTeBon MYHKUUN.

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe obnako, ny6nnyHoe o6nako
PostgreSQL
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Service Based Interface (HTTP/2)

Release 17

VoNR, 6anaHcMpoBKa Harpy3ku Ha y3nbl sapa CeTW, AenernpoBaHne o6HapyxeHus 1 Bbibopa
ceTeBblX yHKLMA, orpaHuyeHne Tpaduka Ans 3aWnTbl CUTHANbHON CETU OT Neperpysku, Meauaums
thopmaToB COO6LEHNI OT pa3HblX BEHAOPOB, MMABHbIA BBOA B 3KM/yaTalMio Y3708 CETEBbIX
(hYHKLWIA, MOHUTOPWHT CUFHANbHOW CETH.

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe o6nako, ny6anyHoe ob6nako

PostgreSQL

HN® «bepkyT» (MBercut)

Roaming Steering

CucTema ynpasneHns perncTpaumamn aboHeHTOB B CETAX POYMUHT-MAPTHEPOB
NpPefoCTaBnAeT onepaTopy CBA3M BO3MOXHOCTb UHTENNEKTYabHO YNpaBnaTh
perucTpaunsmMin aboHeHTOB, NPe6bIBAIOWNX B MEXAYHAPOAHOM MU
HALMOHANbHOM POYMUHTE.

NpoussoauTenb/paspaboTunk
Ha3BaHue peuweHus

Ha3HaueHue pelexuns

OCHOBHbIE XapaKTepucTuKu
TexHonorus csa3n 3G, LTE

MponyckHas CnocobHOCTb
KaHana
CoBOKynHasa nNponyckHas
CNoco6HOCTb
BblCOKOHArpyXeHHoe MpOMbILNEHHOE pelleHne, o6pabaTbiBatollee OHNaNH 6oNbloe KONNYECTBO 3anpoCoB
N0 YNPaBNEHNIO PerncTpauuamm aboHeHTOB B CETU POYMUHI-NApTHEPOB. IMeeT pacnpefeneHHy0 apXuTekTypy.
MponyckHas CNOCOBHOCTb MOXET YBENNUYNBATLCA 3@ CYET FOPU30HTaNbHOr0 MaclWTabupOBaHWA KaXA0ro 3NemMeHTa.
PelueHne WHTErpnpyeTcs ¢ TeneKoOMMYyHMKaLMOHHbIM 060pYyA0BaHEM cornacHo cneuudukaumnam 3GPP.
MopaepxmsaeTcs AMHamnyeckoe ASN-onucaHune, YTo No3BONAET Nerko Ao6aBNATb NPoNpUeTapHble NPOTOKOMbI
1 6GbICTPO MHTErpUpPOBATLCA C BHELWHUMMW CUCTEMAMU. Hanuune BO3MOXHOCTY paboTaTb C 06LEeNnpPUHATbIMY
oyepefisiMK, rMOKOCTb U Nerkas Kactomu3auma Nornk 06paboTki 3anpocoB.

3000 TPS (KOMMMEKC W3 4 UHCTAHCOB)

[opusoHTanbHoe MaCLLITa6MpOBaHVI€

JlaHHble 0 cTatyce peweHus

[laHHble 06 MCNbITAHUAX

Ha3BaHue pewenuns

Ha3HaueHue peleHuns

OnucaHue

Kommepueckuit npogykT. BHeceHo B PeecTp poccuiickoro MO (3anuck NO24959 oT 27.11.2024)

B 2023 rogy ycnewHo 3aeepweH PoC y deaepanbHOro onepatopa CBA3M, WAYT KOMMeEpYeckme
neperoBopbl U BHEAPEHNA B HECKOMbKMX onepatopax P® n CHI

Nexign Network Exposure Function (NEF)

MpenocTaBneHne 4OCTyNa K cepBucam MOBGUIBHON CeTU 5G AN MAPTHEPCKUX MPUNOKEHNI
1 Nnatopm MHTepHeTa BeLLei.

MpepocTtaBnseT ceteBble APl aAns 6e30macHoOro W NpocToro AocTyna K cepBucam 3GPP-ceten ans
NpoBaAepoB NPUNOXEHNA U BHEWHUX CEPBUCOB MO npuHumny Network Exposure.

Kommepueckuin npoayKT. BHeceHo B Peectp poccuinckoro MO (3amuch N2 24958 ot 27.11.2024)

B 2023 ropy ycnewHo 3aBepweH PoCy deaepanbHOro onepatopa CBA3U, MAyT KOMMepyeckue
NeperoBopbl U BHEAPEHNS B HECKOMbKKX onepaTopax P® n CHI.

Nexign Network Slice Selection Function (NSSF)
Cucrema ynpasfieHns cermeHTamu cetu 5G

06ecneynBaeT BbI6OP HEO6XOAMMOro Habopa CeTeBbIX CErMeHTOB (CNancoB) B MPOLECCe perucrpaLmumn
A6OHEHTCKOro YCTPOMCTBA B CeTM (B 3aBUCUMOCTW OT TWMa YCAyri, TUNA 060pyA0BaHNA aBOHEHTCKOrO
TepMuHana v T.n.).

OCHOBHbIE XapaKTepucTuKu
CTaHaapT cBa3n
MpoTokonbl, HTEPdeNnchb
CooTBeTcTBUE penusy 3GPP

Moofepxka cueHapves

Mopenv pa3sepTblBaHus

5G SA
Service Based Interface (HTTP/2)
Release 17

Ynpaenerue loT-ycTponcteamu: Non-IP Data Delivery (NIDD), Monitoring Events, Device Triggering.
YynpasneHue npunoxeHnamn: QoS ANS NONb30BATENbCKUX NPUNOXKEHUA U NPUNOXEHN NapTHEPOB,
Sponsored Traffic.

Bare Metal, VMs, VNF, OpenStack, K8s, yacTHoe obnako, ny6nnyHoe obnako

5G SA
Service Based Interface (HTTP/2)
Release 16

Bbl6Op CermeHTOB CETW AN aBOHEHTCKOro yCTPOMNCTBA

Bare Metal, VMs, VNF, OpenStack, K8s, uacTHoe o06nako, ny6an4yHoe o6nako

[laHHble 0 cTaTyce pelleHus Kommepuecknin npogykT
Kommepueckoe npumeHeHue PeleHne 6bi710 BHeapeHo B cetn «T2 Poccus» B nepuoa ¢ 2016 no 2019 roa

IN-platform EXPERA

HN® «bepkyT» (MBercut)
IN-platform EXPERA

Mnatcopma AN pa3paboTkn TeneKoMMYHWKALMOHHbIX YCIYT N CePBUCOB Ha CeTH
0MepaTopoB CBA3W. YacTo MCMOb3yeTcs ANs WHTErpauyy ¢ 3MeMeHTamn CeTu.

MNpowusBoauTenb/paspaboTunk
Ha3ssaHue pewenns

Ha3HaueHue pelweHnuns

OCHOBHbIE XapaKTepPUCTUKU
TexHonorus cea3n 3G, LTE, 5G-ready

MponyckHas cnoco6HOCTb
KaHana
CoBoKynHas NponyckHas
CNocobHOCTb
NHTennekTyanbHas nnatcopma, Ha 6a3e KOTOPOW MOXHO peanu3oBbiBaTb pa3nuyHble yCnyr Ang abOHEeHTOB:
TpaauumonHbie IN-cepauchl (Black List, Zero Call, FreePhone, UAN, Premium Rate, Televoting), nonynsipHble cepBuchbl
(RBT, SMS Extra), online-tapuduaumio, VPN, President Call. Takxxe BO3MOXHO BHepeHue cepBMCOB MO 3anpocy
onepaTtopa. OCHOBHble XapaKTePUCTUKN W KOHKYPEHTHble npeumyLlecTa nnaTgopMmbi:
1. BblcOKas cTeneHb KacToMM3auun CepBUCOB MOA HYX /bl onepatopa.
2. PewweHuns Ha 6a3e EXPERA NONHOCTbIO UHTErPUPYIOTCA B OPraHM3aLNOHHYI0, TEXHONOMMYECKYIO N MAPKETUHIOBYIO
MH(PACTPYKTYpbl onepaTopa.
3. BbiCTpas OKynaemocTb: MOATBEPXK/AEHHbIE Kercbl cepBncoB EXPERA rapaHTUpYIOT 3HAUYNTENbHbIA JOXOA
1 BbICOKMI POCT NPOHWUKHOBEHMWSA VAS.
4. KOpoTKue CpokM BHeJipeHWs CepBUCOB, NO3BONAIOWME ONepaTopy 6biICTPO BbIBOAWUTL HAa PbIHOK JOMONHUTENbHbIE
ycnyru.
Mnatchopma noanepxmsaet online-Tapudrkaymto Mo6UNbHOTO UHTEPHETA, FONOCOBbLIX U HErONOCOBbIX CEPBUCOB,
OCYLLECTBNAET NOFUKY YNpaBneHUs Bbi30BaMW W WHTEPHET-ceccuamy. [laHHas yHKLNSA NpeacTaBneHa B Buae
komnoHeHToB CallControl n RTUCG, KoTOpble MOTYT yCTaHaBAMBATbCA HE3aBWCUMO OT APYrux cucTem Bercut
1 BbINONHATbL pPonb IN-nnatcopmbl. Mpu 31om CallControl n RTUCG 06s13aTenbHO yCTaHaBAMBAKOTCSA COBMECTHO
¢ IN@Voice n pabotaioT B cA3ke ¢ TAR@SCP, coBMecTHO 3akpbiBast ponb OCS (Online Charging System).
B ocHoBe mnatopmbl NEXUT KoMnoHeHT SCP (Service Control Point), Ha KOTOPOM paboTalOT CKPUMTbI PA3fUUHbIX
cepsucoB: CallControl, RTUCG, Black List, Zero Call, FreePhone u 7. 4.

2000 TPS (1 nHCcTaHC)

[OpV30HTaNbHOE MacWTabnupoBaHne

JlaHHble 0 cTaTyce peleHus Kommepuecku npoaykT
JlaHHble 06 MCNbITAHNAX 28000 TPS, npoayKkT Prepaid, HoBorogHsis Houb 2018-2023 rr.

«T2 Poccuay, «Tele2 KasaxctaH», Tcell (Tagxukucrtan), Hey (Vodafone Faroe
Islands), «A-Mo6ain», «MoTus», «C6epMobann» 1 np. (CBbile 63 MAH aKTUBHbIX
a6OHEHTOB)

Kommepueckoe npumeHeHune

[laHHble O cTaTyce peweHus

Kommepueckoe npumeHeHune

SIM-kapTa

Vet pa3paboTka, roTOBHOCTb — 2026 roA. MnaHupyeTcs BHeceHne B PeecTp poccuidckoro MO B 2026 roay

Kommepueckuin npoaykT. MnaHupyeTcs BHeceHne B PeecTp poccuiickoro MO B 2026 rogy

B 2023 rogy ycnewHo 3aBepiueH PoC y defepanbHOro onepatopa CBf3u, UayT KoMmepyeckue
neperoBopbl C HECKOMbKYMI 0NepaTopam.

SIM-KapTbl U MUKPOCXEMbI

MIK32 Amyp 32-paspsiiHblii MUKPOKOHTponnep

MpousBoauTens/paspa6oTunk

Ha3BaHue peweHus

Ha3HaueHue pewenuns

MukpoH, AO / HUM3, AO

SIM-kapTa

SIM-kapTta Ans M2M 1 abOHEHTCKUX YCTPONCTB. [ocne NpoxoxaeHus
cepTudukaumm SIM-kapTa MOXET NPUMEHSATCS B CUCTEMAX KPUMTO3ALLUTbI

NpousBoguTenn/paspa6oTunk
HasBaHue peleHus

Ha3HaueHue peweHus

MukpoH, AO / HUMMA «Mporpecc», AO
MIK32 Amyp

MUKPOKOHTPOMNEP ANS NPOMbILLNEHHON aBTomaTuzaumuu (ACY TI),
TeNeKOMMYHNKALMOHHOIO 060PYJ0BAHNA 1 UHXEHEPHbIX UH(PACTPYKTYP.

1 [OBEPEeHHbIX CeTaAX CBA3N.

OCHOBHblE XapaKTepucTUKu

CTaHaapTbl Mo6UnbHOW CBA3N 2G, 3G, 4G
VHTepdenchl KoHTaKTHbIN MHTepdenc B cooTBeTcTum ¢ ISO 7816-3

MamaTb

MacouHoe M3Y o6bemom 256 K6anT.
JHeproHesaBucumas nonb3oBaTenbckas NamsaTh: 144 K6ant
MoaaepKKka 0TeYeCTBEHHbIX KpUNTOrpaduyecknx anroputMoB B COOTBETCTBUM

Kpuntosawmura ¢ FOCT P34.10-12, TOCT P34.11-12, FOCT P34.12-15, FOCT P34.13-15, a Takxe

MOGUNBHOW 3NEKTPOHHOW MOANNCH.

[pOTOKON 3alUNTbI
He IP-Tpachuka (B ctaHaapTax CRISP (FOCT P 71252-2024)
NB-loT, LoRa u ap.)

®opm-takTopbl 2FF, 3FF, 4FF, MFF2 (DFN8)
MuTaHue HanpshkeHne 3 n 5 B

JlononHuTenbHas MHMOPMaLMs B OCHOBE NeXMT MUKpocxema 1-ro ypoBHA MIK51SM144D

JllaHHble 0 CTaTtyce peweHus

[laHHble 06 MCNbITAHNAX

MpeanpusTne-n3roToBUTeNb

CepuiiHoe Npou3BOACTBO

OCHOBHbIE XapaKTepUCTUKM

fiapo RISC-V
SPI, 12C, UART, paTuuk TemnepaTypbl.
ALM 12 6uT, 8 KaHAN0B, YacToTa AWCKpeTMU3aumy fo 800 kI,
LLAN 12 6uT, 4 KaHana, YyacToTa AMCKpeTM3auum ao 1 Mruy.

NHTepdericbl Taimepbl 16- 1 32-pa3psafoB ¢ noagepxkoit WM, 3axBaTta/cpaBHEHUs CUrHAMOB.

Yacbl peanbHOro BpeMeHW € NoAAep)KKoi MOAHOro KaneHaaps.
MoanepXnMBaeMble 4acToTbl OMOPHOIO TAaKTOBOrO curHana 1-32 Mru.
Watchdog.
M3Y - 256 6uT.

Mamatb O3Y - 16 KbauT.
EEPROM - 8 KbauT.

Kpuntosawmta AES128, FOCT 34.12-2018
MutaHne 3,3 B

[lnanasoH paboynx temnepatyp OT -40 go +85°C

Kopnyc QFN64

[lononHuTenbHas MH@oOpMaLuns [oCTynHbl 0TNaA0uYHble NNaThl U 6UH6ANOTEKU

MpoBeeHO TeCTUPOBAHME B CETU COTOBOW CBA3W T2. MpoBeAeHHble TeCTbl

No CTaHAAPTHbIM TECTOBbIM CKPUMTaM, pa3paboTaHHbIM KOMAHAOW OnepaTopa,
NOATBEPAUNMN TeXHUYEeCkoe cooTBeTcTBIe SIM-KapT Ans M2M-ycTponcTB «MUKpOHa»
Tpe6oBaHUAM T2 1 CTabunbHyl0 paboTy Ha [EUCTBYOLIEN CeT onepaTtopa.

[Tpov3BOACTBO NOMHOrO LMKMNA Ha «MUKPOHe»

MpeanpusaTne-u3roToBuTeNb

JlaHHble 0 cTaTyce peweHus

CepuidHble nocTaBku. MIK32 Amyp B moandukaumm K1948BK015, kopnyc QFN
(«Mukpocxema nHTerpanbHas K1948BK015 (MIK32 Amur) BHeceH B PeecTp
pOCCMICKOI MpombitifeHHon npoaykumuu (MM PO N2719) n EanHbIn peecTp
POCCUIACKON paanoaneKTpoHHow npogykuuu (MM PO NO 878).

[TpOM3BOACTBO NOMIHOIO UMKNa Ha «MUKPOHEe»
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