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YacTHble MOOUNbHDbIE CeTH: rge U novyemy?

B HacTosLLEee BpeMs NpakTUYeCKy eAMHCTBEHHBIM PAcTyLMM CErMEHTOM A9 MOBGUbHBIX ONepPaTOPOB ABMAAETCA Cer-
MeHT B2B. KopnopaTvBHble 3aka3uiKi, aKTUBHO Y4aCTBYHOLLME B MPOEKTax UMGMPOBU3aLMM, HYy>KAAOTCA MOAEPHU3aLMM
CBOEW TENEKOMMYHMKALMOHHOM MHBPACTPYKTYpbl. OCOGEHHO BaXKHbIM A8 HUX SBAAETCSA NPeAoCTaBeHNe KOHKPETHbIX
yCNnyr CBs13uv N HEO6XOANMOCTb NOAKIOYEHNST 6ObLLIOTO KonnyecTBa M2M 1 [oT-ycTpoicTB.

ObecneyeHne NPOMbILLNEHHbIX MPEANPUATUA COBPEMEHHBIMU YCNyraMu CBA3M — KOMMAeKcHas 3afadva. O6beKTbl
3a4acCTyrO He OXBaydeHbl MHMPaCTPYKTYPOI ONepaTopoB CBA3M, MPK 3TOM 6€30MacHOCTb U HafieXXHast ayTeHTUdUKaLmsa
YCTPOMICTB - HEOOXOAMMbIe YCNoBUs. IMEHHO MO3TOMY B MocneHee BpeMst HabMo4aeTCs B3pbIBHOM POCT MPOEKTOB,
NOMYYMBLIMX Ha3BaHWe YacTHble MoBunbHble ceTu (Private LTE/5G nnn Campus Networks), unv mo6unbHas ceTb
«B MUHMATIOPE», KOTOPast CTPOUTCA U SKCIyaTUPYETCH B MHTEpPecaxX KOHKPETHbIX 3aKa34MKOB.

06nacTu NPUMEHEHNS YacTHbIX MOBUIIbHbIX ceTeit (Private LTE) ceTeln pasHoo6pasHbl: MHaycTpus 4.0 (6ecnpoBofiHble poto-
Tbl 1 TC, aBTOMaTU3aLMS NPEANPUATAI), MOHUTOPUHT 1 YNpaBieHne KPUTUYECKON MHPPACTPYKTYPOI (911eKTPOCHAGKEHWE,
TPaHCIOPT), MOCTPOEHWE CETEN CBA3M Ha CIOXKHBIX OGbEKTaX C BbICOKOM MAOTHOCTLIO NOTpeGuTenel (aspornopTbl), rae yeyru
ceTen LTE 1 5G MoryT ahdeKTVBHO 3aMeHNTb yCTapeBatoLLye CUCTEMbI MPOMECCUOHANBHOM PAAVOCBA3M.

PROTEI Private LTE/5G

OTBeYan Ha TPe6OBaHWSA COBPEMEHHOIO TENEKOMMYHUKALMOHHOMO pbiHka, HTLL MPOTEW npegnaraeT KOMMEKCHbIe
pelleHns ans NoCTpoeHns ceten Private LTE/S5G. Komnnekc rapaHTupyet coBmecTumMocTb ¢ eNodeB 1 gNodeB pas-
JIMYHbBIX BEHOOPOB, YTO NO3BOJIAET OPraHN30BaTb CTPOUTENBCTBO YaCTHbIX ceTen LTE/5G ¢ y4eToM BCcex oTpacneBbix
0CO6EHHOCTEN peryMpoBaHus, a TakyKe C y4eTOM OCOBEHHOCTEN KaXA0ro KOHKPETHOro o6bekTa.

PellieHMe «MoA KtoY» Mo co3aanuto ceTeit Private LTE/5G ot HTL, NMPOTEW o6ecneunBaeT BO3MOXHOCTb ONTUMabHOIO
pa3BepTbiBaHWA aapa ceTu Private LTE/5G Option 3 NSA ¢ BO3MOXHOCTbKO MaclUTabrupoBaHMsa OT COTEH A0 AECATKOB
TbICAY YCTPOMCTB 1 abOHEHTOB. Halu pelleHns Private LTE/5G noMoryT KaMeHTamM Co3AaTh YHMKANbHYHO COTOBYHO
NHOPACTPYKTYPY, rapaHTMPYHOLLYHO MOKPbLITHE, BbICOKMIA YPOBEHb 6E€30MaCHOCTU U 06eCNeYnBaroLLy0 HEOOXOANMYHO
MPOMYCKHYIO CNOCOBHOCTD.

Komnnekc naeanenH ans npefocTaBieHns LWMPOKOrO CrekTpa YCyr KOPropaTUBHbLIM KJIMEHTAM: IO/lI0CoBasi CBSA3b
(VOLTE/VONR), 06MeH COOBLLEHMSAMM, YCYTW NMepeaadn aHHbIX, BK/OYas LWMPOKOMOOCHbIe, Takne Kak BuaeoHabto-
feHune vepes LTE, rpynnoas ¢Bssb 1 MCPT T-dyHKLMOHaN, oTcnexwvBaHue TC, ynpasieHne yCTpoONCTBaMu 1 apyrue.

lNMpenmywiectra:
+ TMOAHbIN CREKTP peLLeHuit No yNpaBAeHto SAPOM - lopaepxka 5G NSA
CETW V1 NOAKITIOYEHNEM ANA KOPMOPaTUBHOIO PbIHKa + BbICOKMI yPOBEHb 6E30MaCHOCTN
- CootsetcTsue cTaHaapTam 3GPP Rel. 15,16 + LLUnpoKui Habop 6a30BbIX ¥ JOMONHUTENbHbIX
+ AganTauus Noa KOHKPETHble TpeboBaHMs 3aKkasumnka cepBucoB
+ COBMECTMMOCTb C 060pYy0BaHMEM CTOPOHHMUX * BO3MOXHOCTb NOCTaBKKN B paMKax 0fjHOro cepeepa
npousBoanTenei (All-in-one)
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CocTaB KomMnnekca:

+ basoBblit Habop NnaTdopm Ans
noctpoenus aapa Private LTE/5G NSA:
SGW, MME, HSS, PGW

+ [natdopm ynpasneHusa NoanTukamm
06Ccny>KMBaHUs 1 aHanmaa Tpadmka: PCRF,
DPI

+ [onocoBble cepBucbl: MCPTT, IMS

. yﬂpaBneHme NOoAKJTIOHEHUAMMU

ba3oBbiit Ha6op nnaTgopm

HLR/HSS/AUC

HLR/HSS/AUC — BbICOKONPOM3BOAMTENBHOE PeLLeHne, NpeAcTaBAsatoLLee CO60I cneumanapoBaHHyto 6a3y AaHHbIX,
KOTOpast COAEPKUT MHPOPMAaLIMIO O Kaxaon noanucke (SIM-kapTe) 4na TEPMUHANOB UK YCTPOCTB, KOTOPbIe MOryT
ObITb 3apErnCTPMpPOBaHbI B ceT. CUcTeMa COAEPXXNUT MHDOPMaLMIO 06 aAMUHUCTPATUBHOM COCTOSIHUW, HACTPOMKax,
napameTpax NoAnnUCcKM aboHEHTOB, TEKYLLEM MECTOMOOXEHUW 1 APYTYHO.

BcTpoeHHas cucteMa ayteHTUdmnkaumm (AuC) peanmayeT Bce OCHOBHbIE anropuTMbl ayTeHTuduKaLmm, Hanpumep, Milenage,
COMP 128 v2/v3 n n TUAK, a Tak>ke HOBble, MpeaHa3HadeHHble ans ans 5G ceTell. AGOHEHTCKME AaHHbIE, MOAAEPKMBAEMbIE
MPOTOKObI U UHTEPMECHI pean30BaHbl B CTPOrOM COOTBETCTBUM CO CTaHgapTamu 3GPP. MPOTEM HLR/HSS/AUC pean-
3yeT hyHKUMM SAE-HSS (Bktodast Nb-IOT) 1 IMS-HSS v npyMeHnmM ansa BHeapeHnsa IMS n MCPTT cepBucoB.

MME

Y3en ynpaBneHns MobunoHocTeto MME aBAseTcA KtoYeBbIM y310M B LTE-CeTaX, OCyLLECTBASET ynpaBneHne Mobusb-
HOCTbHO, NONyYeHne NpoduNA NOANUCKK U3 HSS, ynpaBneHne kaHanaMmu n ob6ecnednBaeT ayTeHTUdMKaumno ANa BCex
YCTPOWCTB, 3aperncTpupoBaHHbIx B ceTu 4G. Halla cuctema peannsoBaHa B NOSHOM COOTBETCTBUM C MEXAYHAPOA-
HbiMKW cTaHAapTamun 3GPP 1 nogaep>KMBaeT BECb HEOOXOANMBIN QYHKLMOHAN: BbIOGOP KaHana nepegayu, LunppoBaHme
¥ 3awmTa uenocTHocTn NAS-coobLLEHNIA, BCe BMABI NPoLeayp curHanunsaumu, S1, npoueaypbl xaHAoBepa Mexay SGW
n MME n 1. o. MME noaaepyxmBaeT nHTepdenic Nb-10T k SCEF.

SGW

SGW ot HTL| MPOTEWM obecneunsaeT ahdeKTUBHYIO MapLLIPYTU3aLMIO 1 Nepeaady Nofb30BaTeNbCKUX MakeToB AaH-
HblIX, @ TAKXXe BbICTYNaeT B Ka4eCTBE «IKOPSA» MOBUNBHOCTH Ha YPOBHE MONb30BaTeNel Npu BbIMOMHEHMM NPOLEYP
XaHAoBepa Mexay yanamu eNodeB n B kadecTBe «AKOpsS» MOBUIBbHOCTM Mexay ceTamu LTE n ceTamu Ha 6ase apyrux
3GPP TexHonormin. Cnuctema coxpaHsieT fAaHHble 06 ycTaHOBMeHHbIX KoHTekcTax (PDP context/bearer), korga TepMmuHan
NoJSIb30BaTeNsd HAXOANTCA B PEXUME OXKUAAHUSA.

SGW Takoke ynpaBnsieT U xpaHuT UE-KOHTEKCTbI, HanpuMep, napameTpbl IP-coeanHeHnst 1 HhOPMaLIMIO O BHYTPEHHEN ce-
TeBoit MapLupyTvsaumn. MPOTEM SGW paboTaeT ¢ BblAeNeHHbIMY 1 CTaHAAPTHBLIMU KOHTEKCTaMM, 1 MOXET NOAAEP>KMBATbL
HECKOJbKO CeaHCOB/KOHTEKCTOR /15t 0fHOro aboHeHTa. MHTepdeiichbl S5 1 S8 ana B3ammoaeicTaens PDN GW n S1-U ana
B3aumopeicTeua c eNodeB peannsoBaHbl B COOTBETCTBUM C HamMbonee aKTyanbHbIMU BepcUsiMu cTaHaapToB 3GPP.

PGW

PGW (yHKLMOHMPYET B Ka4eCTBE CETEBOIO LLUKO3a A1 MaKeTHOW nepefaydn AaHHbIX B ceTeBOW apxmutekType 4G/LTE.
OH OTBeYaeT 3a MapLUPYTU3aUMIO AaHHbIX MeXAY NakeTHbIM SAPOM CETU MO NPOTOKoy GTP 1 BHeWHUMU IP-ceTamu.
Mo3BONSAET NErko OCYLIECTBAATL UHTErpaLmio ¢ aeMeHTaMm ceTu 6narogaps noaaepskke Gi/SGi, S5, Gx nHTepdecos
N5 Nepeflayn CUrHaNbHbIX COOBLLEHMI U AaHHbIX AN1S YCTAHOBIEHWUA U MOAAEPKaHNS aBOHEHTCKMX PDP-KOHTEKCTOB,
a Takxe 418 obecrnedeHns TapudukaLmumn yenyr nepeaaqn gandHbix. PGW paspa6otku HTL, MPOTEW ru6ko maclutabu-
pyeTcs Noj Tekylline NoTPeBbHOCTM KIMEHTa.



D,OI'IOHHI/ITeHbeIe CUCTeMmMbl
Policy Controller (PCRF)

MHTennekTyanbHbIi y3en ynpaBieHna napaMeTpaMmn KayecTsa 06CyXMBaHUS 1 NpaBuiaMm TapuduKaLmn MobubHbIX
aboHeHTOB. OCHaLLIEHHbI NIErKoynpaBnsaemMbiM MOAYNEM NPUHATUS peLleHnid, Policy Controller no3sonseT peannsoBaTtb
nro6ble NpaBwia 06CNy>KMBaHNA 1 TapuduKaLmm, obecrnedmBas AMHAMUYECKOe pacrnpeaeneHne CETEBbIX PECYPCOB.

Policy Controller no3BonseT MeHATb CBOMCTBA NPeAOCTaBNSEMOrO abOHEHTY KaHana 1 npasmna Tapubukaummn Henocpea-
CTBEHHO BO BPEMS CECCMUN B 3aBUCUMOCTM OT TWNa YCNyri, MapamMeTpoB Npoduna aboHeHTa, AaTbl/BPEMEHN 1 KOMaHA
N3 BHELLHWUX cucTeM. ns nHTerpaummn ¢ EPC peannaoBaH Gx-mHTepdeiic, Ans obecneveHnst B3auMoAeNCTBMA C SAPOM
IMS 1 MCPTT noaaepxmBaeTcs Rx nHTepderic.

Mnatdopma NMPOTEU DPI

MPOTEW DPI — 3TO BbICOKONPOWU3BOAUTENbHbIA MPOrpaMMHbI KOMIMIEKC A1 06paboTKu NakeTHOro Tpadyka ¢ BO3-
MOXKHOCTbHO ry6oKoro aHanmaa naketoB (Deep Packet Inspection). Mnatdopma nossonseT ahdeKTMBHO yNpaBnsTh
MPOLIECCOM pacnpefieneHns CETEBbIX PECYPCOB U MPUMEHEHWSI MONUTUK OB6CNY>KMBaHWA B 3aBUCUMOCTM OT Tna Tpaduka
Ha YpOBHE MOTOKOB [i@HHbIX KaX0ro aboHEHTa.

Mnatdopma abheKTUBHO AETEKTUPYET Nto6ble MPOTOKOSbI C MOMOLLbKO METOAOB CTaTUCTUYECKOrO aHanmnsa 1 No3BoNseT
NErko cosfgaBaTb HOBble CEPBUCHI 1 pacno3HaBaTb MPOTOKOSbI, MICNOb3Ys PEryNapHO OOHOBASEMYHO 6a3y CUrHaTYp.
MnaTdhopma NoaaepKMBaET ynpaBneHne 6UTPENTOM C YHETOM MONUTUK OB6CY>KMBaHWUS, NOAAEPXKMBAET NpMopUTE3a-
umto Tpadumka ToS/DSCP. B cucTtema peanusoBarbl MHTepdelcbl Gx 1 Gy (DIAMETER). Bnarofapsa noaaepxkke RADIUS
n DIAMETER (Gx) cucTema TakxKe BbINONHAET GYHKLMIO MAEHTUDMKALMM aBOHEHTA.

IMS/MCPTT (Mission Critical Push-to-Talk)

Mnatdopma MCPTT (Mission Critical Push-to-Talk) no3BonsieT opraH13oBaTb NOMHOLIEHHYH PaaMocBaab Mexxay 3GPP 1 He-
3GPP aboHeHTaMK Ha Ha3e CyLLECTBYHOLLEN MHDPACTPYKTypbl ceTer 4G/5G, Bkntodast Private LTE/S5G. PelueHne MOXET 6biTb
Pa3BEPHYTO B NHOBOI CETEBOW Cpeae M MHTErPUPOBAHO B HYaCTHYHO MOBUITbHYHO CETb H6e3 NpepbliBaHms ee YHKLMOHUPOBaHMS.
MoxxeT paboTaTb C MH0BbIMM YCTPOMCTBaMM U IP-TepMuHanamMu, noaaep>kmeatolmmm ctasaaptel MCPTT.

MnaThopmMa obecnedmBaeT 06paboTKy rpynmnoBbIX U UHAMBUAYabHbIX BbI30BOB B MOJYAYN/IEKCHOM PEXMUME, MOALEPKN-
BaeT 9KCTPEHHbIE FPyMmoBble U/WW LUIMPOKOBELLATENbHbIE BbI30BbI, MPUMEHAET MPUOPUTE3ALIMIO TPYMMOBbIX BbISOBOB
Ha OCHOBE [JaHHbIX 1 NpaBu aboHeHTa. TakxKe 06eCcneYnBaeTCcss MOHUTOPWHI OTAEbHbIX BbI30BOB B MOMHOAYMIEKCHOM
PEXMME C UCTOMNb30BaHWeM TexHonorum VoLTE 1 GyHKUMS NPUCOEANHEHNSt aOOHEHTOB K Y)Ke YCTaHOBIEHHOMY rpynmno-
BOMY 1/WNN LIMPOKOBELLATENBHOMY BbI30BY. BbINOMHSET hyHKLIMM FPYNMOBbIX BbI30BOB Ha OCHOBE cTaHaapTa MCPTT
(3GPP TS 22.179) 1 apxuTexkTypbl MCPTT (3GPP TS 23.179).

Bce kntoyeBble npenmytiecTBa TexHonorn MCPTT NOHOCTBIO peanvm3oBaHbl B HaleM peLleHnu. MNnatdopma rapaHTu-
PYET BblAeNEHNE KaHaoB A1 aBOHEHTCKMX BbISOBOB C HAMBbICLUMM NPUOpUTETOM (KpuTHndeckme Bbi3oBbl, LWR), one-
PaTUBHOE BbIAENIEHME PAAMOPECYPCOB 1 MPUOPUTU3ALIMIO TpaduKa, FoIOCOBYH U BUAEOCBA3b, MPYNMOBOE yNpaBieHne
1 QYHKLUMOHMPOBaHME Yepes BblAeNeHHoe Ui BCTpoeHHoe aapo IMS. B ceoto oyepeab MNMPOTEW IMS npegoctasnaeT
rOTOBOE peLleHne «nof KNroY», coBMecTuMoe ¢ 3GPP, ana noctaBku ycnyr P2P VOLTE B YacTHbIx ceTax LTE.

Cuctema Tapudpukaumm n M2M nnatdopma

MPOTEM M2M — nnaTdopma ynpasneHus yeayramu, yeTpoitctsamu M2M (Device Management/SIM management)
1 noAnNMcKamu, CReLmnansHoO paspaboTaHHas Ana 06CnyXXmBaHus ycTpoincTB M2M n oTBevatollast TpebosaHuam loT-npo-
ekToB. MMPOTEM OCS/M2M o6ecrnednsaeT opraHM3aLmio YCyr CBA3K A1 MeXMaLLMHHOrO B3aMMOAECTBUS, a TakKe
ynpasnenve nmn. KoHTposb 3a SIM-kaptamu 1 cueTamu, GopmMmpoBaHne TpUIrepoB Mo pacxody Tpaduka, NpuBA3Ka
IME| K a6OHeHTY, nonydeHne MHGopMaLmMm 0 MecTononoxeHum, dyHkumsa IMEI-lock n opyrie, akTyanbHble Ans paboThbl
B KayecTBe M2M cuCTeMbI, yCNeLHO peann3oBaHbl Ha 6a3e Hallero peLleHns.

BcTpoeHHblit Self-Care USSD/SMS Mofyfb U CUCTEMa OMOBELLEHNS C BOSMOXHOCTbH MCMOb30BaHMA PasinyHbIX
kaHanos (SMS / email / WEB portal 1 ap.) paclumpsieT BO3MOXHOCTM cucTeMbl A9 3hdeKTUBHOrO B3anMoaencTBms
C KNMeHTamMu. B cucteme npeaycMOTPeH YA06HbIM Be6-KabUHET C BOZMOXKHOCTbBHO pasrpaHMYeHna npaB 4ocTyna.
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