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1. BBEOEHUE

B ocHoBe BHeApsieMblX CErofHsi MHHOBALMOHHbLIX TEXHOJOMMIA, TONONOrMin 1 GrusHec-mMoaenen NexuT no-
TpeBHOCTb B ycryrax no npefocTaBfieHWio MOBWUMBHOrO M (HMKCMPOBAHHOMO LUMPOKOMOSIOCHOTO AOCTYNa.
Mepexop Ha eguHble NakeTHble IP-ceTu 1 ckBO3HOE ynpaBreHue ceTsSMU No3BONSET npeanaraTe BbICOKOKa-
YeCTBEHHbIE YCryry, B TOM YMcne TpagauLMOHHbIE YCNyr Mo Nepefaye ronocoBbIX AaHHbIX MO NaKeTHbIM ce-
TAM, @ Takke COBMECTHO MCMONb30BaTb MMM MepenpojasaTb MOMOChl MPONyCcKaHWs, AOCTYNHbIE B TpPaHC-
nopTHon cet. OgHako NpaBunbHas cTpaTernst 3BONOLMM TPAHCMOPTHOWN CETW CYLLUECTBEHHO 3aBUCUT OT UH-
TEPECOB KaXaoro oneparopa, Hanpvmep NpeanoyTEHUA B OTHOLLEHUM ONEPALIMOHHBIX UMW KanuTanbHbIX 3a-
TpaT, rMGKoCTH, yrnpaBrieHnsl U MaclTaboB.

iPASOLINK — cemelictBo Hanbonee nepcrnekTMBHbIX KOMMMeKCHbIX npoayktos NEC Ans KOHBEpPreHTHbIX
TPaHCMNOPTHbLIX PagMoCeTENR U ONTUYECKUX CETEWN, KOTOPbIE NO3BONAT ONTUMU3UPOBATL U TPpaHCOPMMPO-
BaTb TPAHCMOPTHbIE CETU C LErbio BbINOSHEHWSA TakMX KOMMEPYECKMX 3aAau, Kak 9KOHOMUYECKN adpdeKTmB-
Has uHTerpaumsa cetm TDM n cetun Ethernet onepaTtopckoro knacca, a Takke rmokas u nnasHas murpaums ot
cetn TDM «k IP-ceTn cneaytowero nokoneHms. Cemericteo iPASOLINK oxsaTbiBaeT cnekTp ycrnyr oT npo-
KNagku «nocnegHen Munuy» Ao arpermposaHna ropoAckon TpaHcnopTHon ceTn n BknovaeT iPASOLINK 200,
400 1 1000.

Mpogykt iPASOLINK 400 npegHasHayeH Ans y3noBOro nNpuMeHeHusi, Hanpumep, 3 (TpW) HUCXOAsALME nn-
HUWN CBA3WM NOABEPralTCs KPOCC-KOMMYTaLMW UK arpernpyloTcs B OAHY BOCXOAALLYIO JIMHWUIO CBA3W UMK
Hao6opoT, UM ANA UCMOMb30BaHUA C KONbLEBbIMM y3ramu 1 penutepamu Bsoga/sbisoga 60nbLUIOA eMKo-
cTn, Gnarogapsa yemy obecneuynmBaeTca komnnekcHas maplpytmdauns rmubkoro TDM un Ethernet-tpacduka B
MNCXOA4HOM chopmaTe, a Takke oTAeNbHas KonbLeBas 3awuTa fMHU CBSA3N N KaXKA0ro TPaHCMOPTHOrO YPOBHS.
Tarxke kak n iPASOLINK 200, iPASOLINK 400 noggepxvmBaeT NponycKkHYo cnocobHocTb Ao 460 M6ut/c Ha
TNINHWKN CBA3WN N YCOBEPLLUEHCTBOBAHHYIO CXEMY aJanTMBHOW MOAynauun, kotopas paboTtaeT B nonocax 6, 7,
8,10, 11, 13, 15, 18, 23, 26, 28, 32, n 42 ITu.

KoHcTpykuus iPASOLINK 400 cocTtonT u3 aHTEHH, Hapy»XHbix 6rokos (ODU) u 19-a10iMOBOro BHYTPEHHErO
6noka (IDU) pasmepom 1 U; komnakTHble 610KM MMEIOT OYeHb BbICOKME paboune xapakrepuctukm n obecne-
UMBaIOT BbLICOKYIO HALEXHOCTb, KOTOopas AocTturaetcs Grarogaps BCECTOPOHHEMY KOHTPONIO KayecTsa B
kopnopaumn NEC n 6onbLiomy onbiTy paboTel B NpoBOAHOM 1 BecnpoBoaHOn cpeae.

PucyHok 1.1 iPASOLINK 400

B iPASOLINK 400 gns nepegaun Tpadumka mcnonbsyetcs 6asoBas nHTepdeiicHas nnata BBoAa/BbiBoAa
(D/l) n 4 (4eTblpe) yHMBEpPCArbHbIX CroTa ANs BCTaBKU NnaT ¢ nepegHUM OOCTYNOM, KOTOpble COeAUHSOTCA
C MHTepdencamm ansa Kpocc-kommyTauum TDM-Tpadmka n nHtepdencamv nakeTHoONn KoOMMyTauum ¢ UHTep-
PEeNCHbIMU WMHaMK. Takme cnoTbl A1 BCTaBKU NnaT npegHasHadeHbl Ans MCNonb30BaHUS Pagmo MHTep-
deiica (Mogem) M AONONHUTENBHOIrO MHTEpPAElica C LEenbio YAOBNETBOPEHUS pasnMuHbIX TpeboBaHWMiA K
BBOAY/BbIBOAY UMK MHTepdpency u Tononorun. Tem cambiM oBecneymBaeTCs YHUBEpPCanbHOCTb NPOAYKTa
iPASOLINK 400. B 6asoBoii koHdurypauumn nHtepdeinca D/l 6nok iPASOLINK 400 MOXHO CkOHcpurypupo-
BaTb cnegyowmm obpasom: Ao yeTbipex cuctem 1+0, ABa «cnapeHHbIX nyTu» 1+1, ropsiuee pesepBupoBa-
HME W pPaguvonNMHUN CBA3M C MNPOCTPAHCTBEHHbLIM pasHeceHueM. Mnu xe 3a cyeT nepefoBbIX Kpocc-
nonApr3auMoHHbIX MeToauk nogasneHns nomex NEC moxHO yaBowTb mponyckHyto cnocobHocTb go 920
Mb6wuT/c, ucnonbsys obe nonsapusaumv B 04HOM JOPOrocTosieM pagvodYacToTHOM KaHane ¢ orpaHuyeHHon
nuueHsneli. Bce ato gocturaetcsa 6e3 kakoro-nubo nogasneHns 3arofioBKOB UMM CKaTUA NaKeTHbIX AaHHbIX.
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2. MPEMMYLLECTBA

CewmelictBo iPASOLINK paspaboTtaHo Ha 6ase 3 (Tpex) OCHOBHbIX MPUMHLUMUMOB ANS CO34aHNS NMPOBOAHON U
B6ecnpoBoaHOW KOHBEPreHTHOM UHTennekTyansHon cetu all-IP B MHTepecax knneHToB.

MMOGKOCTb N HaJeXHOCTb TPAHCNOPTHbIX ceTen:

Cewmelicteo iPASOLINK BkntovaeT pagnoperneiHble N BONIOKOHHbIE CUCTEMbI Nepedadn, MYHKUUM KOMMYTa-
LUMKN 1 arpernpoBaHmns, NoaaepXXmBaeT BO3MOXHOCTb paboThl B LLUMPOKOM cnekTpe ceTen oT E1/T1 po STM-1
unu ceten Fast Ethernet onepatopckoro knacca go ceten Ethernet 1M6ut/c ¢ uenbio nepegaun Tpadumka
TDM/ATM PWE n nakeTHbIX AaHHbIX. Takke AaHHOE CEMENCTBO pa3paboTaHo ans obecrneyeHns BbICOKON
NPOMNYCKHOW CMOCOBHOCTUN M HE3HAYUTENBHOrO BPEMEHM OXWAAHUA — MPU 3TOM UCKIOYaTCSA npobnems,
CBSI3aHHbIE C HAJEXHOCTbIO B CETU nepedadn nakeTHbIX gaHHbiX TDM, kayectBOM o6CcnyxmBaHus, 3aymTomn
MapLupyTa B pasfnnyHbIX TOMOMOrMsax TpaHcnopTHeiX ceTen TDM n Ethernet. Takme TexHonornn kak yasoe-
HWe eMKoCTK pagnoobopyaoBaHus 3a cyeT pyHkumn XPIC ¢ 6eCKOHTaKTHOW afanTUBHOW MOAYNALMEN, He-
3aBMCMaAs KPOCC-KOMMYTaLUS N BO3MOXXHOCTb MHOFOMPOTOKOSIbHOW KOMMyTaumm no metkam (MPLS) nos-
BONSAOT J0BUTLCS Takmx pabounmx XapaKTepucTuK, MOLLHOCTU 1 rMBGKOCTU B rubpuaHon cetun, bnarogaps ko-
TOPbIM CTaHOBUTCSA BO3MOXEH nepexo Ha IP/mobunbHble ceTu cneyoLwero NoKoneHus.

Becnepe6oiHasa paboTa u BO3MOXHOCTbL OOHOBIEHUs!

YunTbiBas npuBepXeHHocTb koprnopauun NEC ctpaterun murpauum k IP-cetam, noptdens iPASOLINK
BKIIOYAET YCOBEPLUEHCTBOBaHME CKBO3HOro ynpasreHunsa cetamu TDM m TpaHCNOPTHbIMU CETAMWU U BO3-
MOXHOCTel BoCXoAsLero nHTepdenca ¢ uensio onTMMm3auumn ceTer, ynpasneHusa Tpadukom, obecneyeHms
KaueCTBEHHOro 06CNyXUBaHNSA U yNpaBneHns 3alimMTon MapLupyToB. Hapsaay ¢ AaHHBIMK yryyLLeHUSMI Ans
nnatcopm cemenctea iPASOLINK npumeHseTca KoHUenuus yaaneHHoro oBHOBMEHUSA «nnatu no mepe
HeobxognmocTu». MoaynbHasi KOHCTPYKLMA C YHUBEpPCanbHbIMW CnoTaMu ANns nrnaT U UHTErpupoBaHHbIM
MO ans ynpaeneHust no3sonseT obecneuntb GecnepeboiiHylo paboTy N BO3MOXHOCTb OOHOBMNEHNS C Kax-
[Oro nporneTta unu ysna.

Bbiroga Anst KNMeHToB

CoctaeneHHble kopriopaunenn NEC TexHn4yeckne nporHosbl No CO34aHUI0 TPAHCMOPTHbLIX CETEN NO3BONSAT
obecneuntb akOHOMUYHOE BHeapeHue |IP-ceTn. Bnarogaps wwnpokomy cnektpy cpegcts iPASOLINK gns pe-
TpaHCNAUUM U TEXHOMNOMMIA KOHBepreHumn, Hanpumep MPLS, ntobble cepsuchkl (ukcnpoBaHHasi, MOOWnbHas
unn GecnpoBofHasa LUMPOKOMOSNIOCHAA nepefaya) MOryT YCrnewHO COBMECTHO MCMONb3oBaTbCs B OAHOW
TpaHCnopTHON ceTn. Takoe obbeauHeHne ¢ nomolybio nnatdopmbl iIPASOLINK no3sonseT cHusnTb ctou-
MOCTb W YNPOCTUTb CTPYKTYPY CETU B TEX CryYasx, KOorga oneparopbl HyXAalTCs B MHOrOyHKLNOHANBLHON
peTpaHCnALMmM U NOSIHOWM NPO3PAYHOCTY MPY OKa3aHWUM YCIyr C Lernbio NpeaocTaBneHnst BO3MOXHOCTU NC-
nonb30BaTh EMKOCTb TPAHCMOPTHOW CETV APYrM nposarigepam, YTo NpUHECeT AOMOMHUTENBHYIO NPUbLInD.
Kpome TOro, Bel MOXeTe WM3MEHUTb TOMOSOrMNID, EMKOCTb U MWHTENneKTyanbHble XapakTepUCTUKN CBOEN
TPaHCMNOPTHOW CeTW, UCNOMb3ysA ANA 3TOro CyLEecTBYIOLWY UHAPPACTPYKTYpy. B yacTtHocTn, B MOBUNbHON
TpaHcnopTHon ceTn cemencto iIPASOLINK nossonsieT nepeiitn co ckopoctn 2G/3G Ha Bonee BbICOKOCKO-
pocTHoI gocTyn 6e3 COOTBETCTBYIOLLErO YBENMYEHNS CTOMMOCTM.
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Mpenmyuwecta iPASOLINK 400

iPASOLINK 400 obnagaeTt BceMy BblLLENEPEYNCIIEHHBIMU NPEMMYLLECTBaMMW, KOTOpblE ABMSIOTCA YacTbio
y3noBou nnaTdopmMbl, BKIIlOYatoLLEn 40 4 NMHWIA CBA3W. HKe npmBeaeHo nx KpaTkoe onncaHmne:

Mepepava TDM-Tpacmka n nakeTHoro Tpaduka B McxogHom dopmarte, obecneumsatowias murpa-
L0 Ha NOSHOCTbIO MaKeTHYI0 paanoceTb ONepaTopCcKoro Knacca ¢ BO3MOXHOCTbIO MacluTtabruposa-
HWUSA NPOMYCKHON CNOCOBHOCTN.

KoHdurypaumsa ¢ yHuBepcanbHbIMU CroTamMun A4S BCTABKW nnaT ¢ nepeaHMM JOCTYNOM, NOSIHOCTbIO
yaoBneTsopsowas notpebHocTy B HTepdence nepegayun n nepeHacTporike nHrepdenca.

MpocToe paclumpeHne QyHKLMOHANBHOCTN HA ogHOM 060pya0BaHNN 3a CYHET KOHUEenuun obHoBre-
HUS «nnaTy No Mepe HeobxoAMMocTM». Hanpumep, MOXHO yABOWTb MPOMYCKHYK CMOCOBHOCTb Ha
ofHon pagunovactote Ao 920 M6éut/c, ucnonbsyto obe nonspusaunm 6e3 Heo6xo4MMOCTU yBENUYe-
HWS YCTaHOBOYHOW MOBEPXHOCTW MOA HapY>XHbI B6rIOK M NPOCTPaHCTBA ANA MOHTaXa BHYTPEHHEro
6noka.

MonHbI AnanasoH cnHxpoHusaumm (TDM, Synchronous Ethernet, BHELWHAS CMHXPOHU3aUKWs)

MHorodpyHkunoHaneHaa nogaepxka TDM PWE (SAToP/CESoPSN) n ATM PWE (IMA,
CBR/VBR/UBR QoS)

HeszaBucumasi nogaepka konbueson awmtel TDM u Ethernet ansa pagnonHtepgeincos
* BocctaHoeneHue konsbua TDM E1 < 50 mc,
» BocctaHoBneHue konbua Ethernet <50 mc, (ITU-T G.8032*: nocneaHsas Bepcus), < 1 ¢ (RSTP)

Ethernet OAM - skcnnyatauus, agMmuHucTpuposaHue n obenyxmeaHve (IEEE802.1ag wn ITU-T
Y.1731)

Ycnyrn, coBmectumble co ctaHgaptamn MEF, ¢ BoamoxHocTbio nepepayn tpadmka no Ethernet-
noprtam.

ArpernposaHne nuHum ceasm (802.3ad) ¢ nogaepxkon npotokona LCAP, npoBangepckue MOCThbI
(802.1ad)

O6HoBnsemas apxutektypa nepegayn MPLS v IP-Tpaduka.

BeckoHTakTHOe nepekntodeHne dyHkumm AMR go 256QAM c mHTennekTyanbHbIMU aganTUBHLIMMW
dyHkumammn QoS, TDM 1 npropeTnsaumsa nakeTos.
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3. XAPAKTEPUCTUKH

3.1

3.2

KoHdurypauum yHuBepcanbHomn nnatopmbl

B paguocucteme c ogHum 6rnokom IDU gocTynHel cnegyowime KoMmomHaumm 3awmTbl:
[o yeTbipex NMHUIA CBA3W B He3alMLWeHHON KoHdurypauum (1+0),

[o AByx NWHWIA CBA3W B 3alUMLLEHHON KoHdurypauun (1+1) ¢ ropsumm pesepsuposaHvem / npo-
CTPaHCTBEHHbIM pa3HEeCeHUEM / «CnapeHHbIM NyTem» C 6ECKOHTaKTHbIM NepekntoyeHnemM nnm yaso-
€HMe eMKoCTN ¢ nomoLbio yHkumn XPIC (2+0)

MpoussoauTensHOCTL No Bo3ayxy: o 460 M6ut/c ¢ ogHoin nonsipusaumen n 920 Mout/c ¢ 4BOVHON
nonspusaumen gna cuctem, nepegatowux naketel STM-1 n Ethernet, n gna nepegayn naketos
Ethernet.

OcHoBHoM nHTepdeiic: 2 x 10/100 Base-T(X) (IEEE802.3i/IEEE802.3u), 2 x 1000 Base-SX/LX SFP
(IEEE802.3ab/IEEE802.32) n 16 nopTtos EL.

WNHTepdelic ¢ yHMBepcanbHbIMM crioTamy Ans BCTABKW NnaT ¢ nepeaHUM AOCTYNOM YAOBMNeTBopsieT
pasnuyHble NOTPEGHOCTU B KOH(UIYpUpOoBaHUK nnaTopm.

LononHutenbHbln nHTEpdeinc*: KombuHauma 16 kaHanos E1, STM-1 (1xRST unu 1xch-STM-1 ¢
yHKUMen nepeknoveHns APS, ontud. unn anektpud.), 4xGbE (2 x 1000 Base-T/ SX/LX SFP +
2x10/100/100BASE-T RJ-45) unun MSE (MHorodyHkumnoHaneHas nnata MSE, go 64 kananos E1,
poctynHa nnata PWE gns noboro cepeuca, noboro nopra)

* [NpumeyaHue: Noddepxxusatomces 4 (Yyembipe) yHUBEPCanbHbIX cfioma 071 eCmasku riam ¢ ne-
pedHum docmynom. [Npednonazaemcs, Y4mo KaKk MUHUMYM OOUH Crlom u3 Yemsbipex 6ydem 3anac-
HbIM unu 6ydem omeedeH nod nnamy modem 0551 KOHbuaypuposaHusi 00HOU paduonuHuu. Cnedo-
samesibHO, 8 Kayecmee onyuu 05151 00NOHUMebHbIX UHMepgelicos docmynHel mpuU croma.

MapameTpbl eMKOCTU U UHTEpPEca BLIGUPAOTCHA C MOMOLLIBIO NPOrPaMMHOrO Kito4a.

YnbTpa-KkoMnakTHaa U HapgeXxHasa Eco-nnatdopma

YnbTpa-koMnakTHasa 1 nerkas nnatdopma ANS NPOCTON YCTaHOBKW: ANSA NErko HacTPOMKN U MOHU-
TopuHra ncnonb3yetcs 6nok IDU pasmepom 1U n 6nok ODU Becom npumepHo 3 kr (6onee 10 M)
nnn Becom 3,5 Kr n rpadudecknin nHTepdenc nonbsosatens (GUI)

Bbicokas HageXHOCTb M Ka4vecTBO Bnarogaps NPeBOCXOAHbLIM MPOBEPEHHBLIM MNokasatensm 6e30T-
KasHown paboTtel (MTBF)

Huskui yposeHb noTpebrneHns MOLUHOCTU: BHEAPEHWE WHTErpUpPOBaHHbLIX LMAPOBbLIX TEXHOMOrMn
06paboTkn ANsi 3KOHOMUW 3HEPrMM N NCMONb30BaHME BbICOKO3(EKTUBHBIX pagmodacToTHbiX (RF)
KOMMNOHEHTOB

LLinpoknir ananasoH CETEBOro HaNpsKeHUs, Takxke Bo3mMoxeH BeoA +(20 - 60) B nocToaHHOro Toka ¢
OOMONMHUTENbHBIM MOAYEM NoAAYM NUTAHUS
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3.3 M'mGkas nnatcdopma ana nepegaum nakeroB TDM u Ethernet

3.3.1. YcoBepueHcTBOBaHHaA pyHKUusa QoS

YcoBepLUeHCTBOBaHHbIE (OYHKLMM QOS NO3BOMSAIOT KOHTPOMPOBATL TOYHO HACTPOEHHYHO MOMOCY Npomnycka-
HVSI 1 NPUOPUTET ANA KaX4Ooro noToka, He OKasblBasi BO3AENCTBMS HA MPOU3BOAMTENBHOCTL NpU nepejave
Tpadbuka, 3a cYeT Yero obecneumBaeTcs rubkas 1 IKOHOMUYECKUN BbirogHasa nepegava NakeTHoro Tpaguka.

—  BHyTpeHHe npeobpaszosaHue knaccos QoS (4 unu 8 (oNONHUTENBHO) KNaccos)

—  OyHKUMM Knaccudmkaumm nakeToB Ha OCHOBaHMM WMHdopMaumm o 3aronoskax (802.1p, IPv4
Precedence IPv4/IPv6 DSCP, MPLS EXP)

—  BXOOHOW KOHTponb nopta/BupTyanbHo LAN n npuoputeTa, COBMECTMMbIA CO CTaHZapTamu
MEF/RFC4115, gByxckopoCTHas TpexuBeTHast MapkMpoBka

- Wepapxunyeckoe pacnpegeneHune Ha BbiXxoge
- Mo nopTam U no Kraccam

—  'vbkun anroputm gucneTtyepusaumm (LMKNMYeckuin anroputm gucnetdyepmsagmm DWRR vnn
CTPOruiA NPUOPUTET) N MEXAHU3M NpedynpexaeHNs neperpysok (B3selleHHoe oTbpacbiBa-
Hue koHua ovepean nnm WRED)

3.3.2. ®yHkuusa Ethernet / BuptyansHas LAN

[na obecneyeHnss BbICOKOW CETEBOW rMBKOCTW, HAAEXKHOCTU M KOHTPONSA KaXAOW ycnyrn noaaepXunearTcs
pasnnyHble pyHkumn Ethernet/VLAN, ncnonb3ayemble B onepaTtopckori CETU 2 YPOBHS.

— [NponyckHas cnocoBHOCTb NUHMK, HeGnokupyLwas KOMMyTauus
—  Tabnwuua nononHsaembix MAC-agpecos, go 32000
— lNoppepxka kagpos ysenuyeHHoro pasmepa (FE<2000, GbE<9600)

—  dyHKkuma VLAN (pasmep Tabnmubl VLAN: go 256/4094 (VLAN ID: 1 - 4094)), VLAN Ha 6ase nopTa,
LAN Ha 6a3e meTok (IEEE802.1Q), nposanaepckme moctsl (IEEE802.1ad)

—  OyHkums RSTP (IEEE802.1w) ana pesepBupoBaHus M npedoTBpalleHns oOpas3oBaHMsA KOHTYPOB,
arpervposaHue nuHum ceasu (IEEE802.3ad) ¢ npotokonom LACP

—  ®yHKUMS punbTpaumm

3.3.3. ®PyHKUMA ruOpuaHON KOMMYyTauumn

OTpenbHble YHKUMM NAKETHOW KOMMYTaLMN N KPOCC-KOMMYTaLMWM NOAAEPXKMNBAIOTCSH OAHOW NNaTcopMONn.
MosTomMy B 3aBMCMMOCTM OT BuAa Tpadumka MOXHO COOTBETCTBEHHO CKOH(pMrypuposatb 3hpeKkTuBHbIE Y
Gonee HageXHble CUCTEMbI KOMbLEBOW 3alMThl, ABOWNHOM KONbLIEBOW 3aLUTbl U Pa3HECEHWS NO MapLupy-
Tam.

—  EmkocTb nakeTHor kommyTaumm 40 Mout/c

—  Kpocc-kommyTauus kaHanos E1: Makcumym 168x 168 kaHanoe E1 ans neeoro u npasoro mapLupy-

Ta, noaaepxka dyHkumm sawmtel SNCP.
lMpumeyvarue: Konuyecmeo kaHanoe E1 3agucum om cxembl MOOynsuuu u emkocmu TDM.

3.3.4. TMoppepKka BbICOKOTOYHOIO TaKTOBOIO reHepaTtopa AnsA TakTOBOM CUHXPOHM3aLmMm
(onuus)

MoppepxuBaeTcs BHELWHAS CUHXPOHU3aums, nepegadva tpaduka PDH/SDH TDM mn Synchronous Ethernet
s ONOpHbIX reHepaTopoB
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3.3.5. ®yHKuna APS (aBToMmaTuueckoe 3awuTHOE nepeknyeHune) (onums)

APS obecneumBaeT 3awmTy ontudecknx nuHuin ana STM-1. aHHas dyHKkuma sensetcs 6onee npocTomn no
cpaBHeHUo ¢ 06bluHOM PyHKUMI MSP (3awmTa cekumin MynbTUnnekcnpoeaHuem), 4to obecneymsaeT COB-
MECTMMOCTb ¢ 0bopyaoBaHueM, paboTarowmm B pexmme RST (ITU-T G.841, HepeBEPCHBHBIN PEXUM).

3.4 YHuBepcanbHasa paguo cekums

3.4.1. MepenoBble TEXHONOIMMU U NPEBOCXOAHbIE XapaKTePUCTUKH

— Bbicokas cxema mogynsauum (oo 256 QAM) ansi nepepaun Ethernet n TDM-Tpadumka B ncxogHom
chopmaTe npu BbICOKON 3PPEKTMBHOCTU MCMONb30BaHWS CMEKTpa, KOTopasi A4OCTUraeTcs 3a cueT
npYMeHeHnst TexHonorunm moaynsauum 256 QAM n nepegaum Tpaduka npy ABOWHON NONApU3aLmu.

—  ®yHkumm AMR ¢ 6eCKOHTaKTHbIM NepekrnioyeHemM MOAYNALMA.

3.4.2. BbICOKMI KO3(PDULNEHT yCUNeHUss CUCTEMbI

—  Bbicokuin kK03adhpMUMEHT yCUNEHUss CUCTEMbl JOCTUrAETCA C NMOMOLL IO TEXHOMOMMU HENOCpeACTBEH-
Horo ucnpaeneHms owmubok (FEC) 3a cueT KOHTpons 4eTHOCTM npwu Hu3kon nnotHoctu (LDPC), a
Takxe C NoMOLLbIO METOAA YCTPAHEHMS UCKaKEHUI (NMMHeapmn3aTop), YTo NO3BONSET UCMONb30BaTh
@HTEHHbI MEHbLLUEro pa3mepa U COKpaTUTb CTOMMOCTb NNaTcopMbl.

3.4.3. bBbicTpas nepecTponKa 4YacToThbl U Jierkas HacTpomka

—  BO3MOXHOCTb HaCTPOWKU B NOMEBLIX YCMOBUAX, UCMONb3YSA NULEH3NIO HA PaanMoYacTOTHLIW KaHan™,
C MOMOLLbIO NIOKarnbHOro TepmuHana cesasu (LCT).

*MpumeyaHue: OepaHudusaemcsi 3a0aHHOU 100nona0col. 1odnonocy MOXHO f1e2KO U3MEeHUMb
nymem 3ameHbl paduo4acmomnozo ¢unbsmpa (RF).

3.4.4. ApantuBHasa moaynsauusa (AMR)

AMR — TeXHOMOrMs, NO3BOMAIOLLAA NOBLICUTE HAAEXHOCTL B MEPBYIO OYepedb B cpeae nepeaayn nakeTHbIX
JaHHbIX 32 CYET NOPOroBOM Pa3HOCTM TeMnepaTyp Mexay YPOBHAMWU Moaynsaumun, Takumm kak QPSK - 256
QAM wn T.4. Hanpumep, npu cunbHOM AoXxAae, NPUBOAALLEM K CHUXEHMIO YPOBHA MpUeMa B BbICOKOYACTOT-
HbIx nonocax, AMR ofecneumBaeT OOCTYMHOCTb NNHWM CBA3WN NOCPEACTBOM aBToOMaTudeckoro n 6esoiu-
©ouHOro Belbopa MoaynsiumMmn ¢ 6onee HU3KUM TemnepaTypHbiM noporomM. K npumepy, nopor QPSK Ha 6 b
Hxe16 QAM, ogHako nponyckHasi cnocobHOCTb YMEHbLUAeTCA B ABa pa3a (cM. PucyHok 2).

Mpu nakeTHon nepepave IP-Tpaduka, T.e. B Cnyyae nepegaynm npu oTCyTCTBMU MEPAPXUYECKUX YPOBHEN,
LIENTOCTHOCTb JIMHUM CBA3WN, UHBIMMW CIOBAMW HAOEXHOCTb, MOXET oka3aTbcs 6onee BaxkHbIM hakTopom, He-
CMOTpPSA Ha CyLeCTBEHHOE YMEHbLUEHNE NponyckHon cnocobHocTn. OnpeaeneHne o4yepeaHOCTM Mexay na-
ketamm TDM wu Ethernet nnm ouepean mexagy noptamu Ethernet unm 6ason VPN (BupTyanbHas 4yactHas
CETb) - BaXHbI aCMeKT COXpaHEeHUsi KayeCTBa CePBUCOB C CaMblM BbICOKAM NPUOPUTETOM.

M3-3a ObICTPOro M3MEHEHUSA NapamMeTpPOB 3aTyXaHWA BO BPEMS CUITbHOrO OOXAA Heobxoanmo obecneuntb
[OCTaTOYHOE COOTBETCTBME TAKUM BbICOKMM CKOPOCTAM MPU CHKEHUN U NOABEME YPOBHA MPUEMHOrO CUT-
Hana. CTyneH4aTbIn meTog (HebonbLune Wwarn), Hanpumep, NCNoNb30BaHUE PasHULbI OTHOLLEHMS KOAOB Npu
HEMOCPEACTBEHHOM UCMPaBNEHNN OWMBOK N MOAYNSALUMW, HE BCErga MOXEeT coBnagath C AaHHbIMU CKOPO-
CTAMM U, BO3MOXHO, He obecneunt apdekTmBHYO paboTy B pearbHbIX YCNOBUSAX.

Bnarogaps 6onbwomy onbity NEC B cdepe nsyyeHns pacnpocTpaHeHs CaHTUMETPOBLIX — MUMMMETPO-
BblX BOSfH, Ans nnatdopm cemeinctea iPASOLINK paspaboTaHbl Hambonee npurogHble ANA peanbHbIX
YyCNoBuUn U HagexHble yHKkuum AMR; npu aTom BO BpeMs ncnonb3osaHnss AMR coxpaHAeTca BO3MOXHOCTb
HacTporkn napameTpoB QoS.

B tabnumue 3.1 nokasaH gnanasoH AMR ans pasHeceHus KaHarnos 1 cxema Mogynsauun.
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Ta6nuua 3.1 OuanasoH AMR
CS*
Pexum 1 Pexum 2 Pexum 3 Pexum 4
Moaynsiuus 7 MIy 14 MINy 28 MINy 56 MI'y
QPSK 14 Mout/c 28 Mo6wmT/c 57 Mo6uT/c 114 M6urt/c
16 QAM 28 Mo6wmT/c 57 M6wuT/c 114 M6ut/c 230 M6wut/c
32 QAM 35 MowuT/c 71 Mo6ut/c 143 M6wuT/c 287 Méwurt/c
64 QAM 42 M6wut/c 85 MouT/c 172 M6wuT/c 345 Mo6ut/c
128 QAM 49 MouT/c 99 M6uT/c 200 Mo6wut/c 402 Mo6wuT/c
256 QAM - 114 M6ut/c 229 M6wut/c 460 MowuT/c

*: PasHeceHune kaHanos -: He oTobparxaeTcs

Hpumeanue: MakcumarnbHas npornycKHas crnocobHocmb npu I'IpOXO)K@eHUU noMe4yeHHO20 Kadpa

VLAN pa3smepom 64 6aiima.
[ } MrucTpanb O_l

iPASOLINK Wsmepetne iPASOLINK
IDU CKOpPOCTU Ha IDU

nmHAM L1

MarucTp.
—— nopt
€ Kaap Ether S «Kagp Ether

(64 GaiiT+meTka) Tectep (64 GaitT+meTka)

Marucrp.
nopt

MeToa nsmepeHuns

32
16 16
u—vl 4PSK —p "
1 : :—l
MponyckHas cnoco6- T
HocTb [M6uT/c] npu 229 200 172 143 114 57 114 143
nonoce NponycKaHus

28 MI'y,

lI
.

PucyHok 3.1 Cxema nuameHeHusi nponyckHomn cnocobHoctn AMR

NEC
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3.4.5. Kpocc-nonsipusaunoHHbin nogaBuTenb nomMmex (XPIC )

iPASOLINK 400 moxeT yaBavMBaTb CBOK MPOMYckHY cnocobHocTb Ao 920 M6ut/c B nonoce 56 My (55
Ml u ans nonocel 18 'Mu), ncnoneb3ys nepegosyto TexHonornto NEC XPIC. ins nepexoda ¢ 04HOMOMIOCHOW
nepefayn HeobxoauMbl crieayowme AONOSIHUTENbHBbIE KOMMOHEHTBI: aHTEHHA C ABOWHOW nonsipusauuen n
ewe ogHn 6nok ODU ansa yctaHoBku B IDU. Bnarogapsi STOMy MOXHO yABOUTb €MKOCTb, HE yBennyuBas
npwv 3TOM YCTaHOBOYHYO MOBEPXHOCTb N MPOCTPAHCTBO AJ1A MOHTa)Xa BHYTPEHHEro 6noka.

CCDP "evre

||H wnu \y ) ’ ! ! |

PucyHok 3.2 YaBoeHue eMKOCTU NpU OGHOBMNEHUU

Tabnuua 3.2 MponyckHasi cnoco6HocTb IPASOLINK 400 ¢ dyHkuuen XPIC

OpauHapHas/yABOeHHasi NPonyckHas cNocoBGHOCTL (MpousBoauTenbHocTb (MGUT/C)*?)

cs+ Pexum 1 Pexum 2 Pexum 3 Pexum 4
Moaynsiums 7 MIny* 14 MINy* 28 (27,5) MI'y 56 (55) MINy

QPSK 14/28 28/56 57/114 114/228

16 QAM 28/56 57/114 114/228 230/460

32 QAM 35/70 71/142 143/286 287/574

64 QAM 42/84 85/170 172/344 345/690

128 QAM 49/98 99/198 200/396 402/804

256 QAM - 114/228 229/458 460/920

%1

R PasHeceHwe kaHanos (Mactotbl 27,5 nnn 55 Ml Takoke ucnons3ytotes ans nonockl 18 ).
*&.

MakcumarnbHasi npornyckHasi cnocobHOCMb MpU MPOX0X0eHUU nomevyeHHo20 kadpa VLAN pazmepom 64
baima.
-.  He ncnonb3syeTcsa npy TakoM pasHeCceHnn kaHanos
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3.5 AdhdekTuBHble hyHkuun OAM

JlokanbHbIN 1N yAaneHHbIA KOHTPOSb OCYLLECTBIAETCA Yepe3 nokanbHbli TepMuHan ceasun (LCT), cuctemy
PNMSj, ucnone3syemyto B ka4ecTBe MHCTPYMEHTa ynpasneHuss anemeHtamu (EMS), unu cuctemy MS5000,
MCMNonb3yemyto B Ka4ecTBe €4UHON CUCTEMbI yrpaBreHnsa 6onee BbICOKOro ypPOBHS.

Momumo dpyHkumin OAM, cywectsoBaBsLmx B npegbiayien sepcum PASOLINK, iPASOLINK 400 nopgaepxu-
BaeT crneaytowme apdekTUBHbIE PYHKLUMN ynpaBneHns rubpuaHbIMA U NOSHOCTBLIO NAKETHBIMK CETAMN.

— Ethernet OAM (IEEE802.1ag / ITU-T Y.1731) ana obHapyXeHWs HEUCNPaBHOCTEN, fokannsaumm
n ycTpaHeHus cboes, nsmepeHus paboumx xapakrepucTuk

— Bo03MOXHOCTb yCTaHOBKM 3aBopoTa: YCTaHOBKa 3aBOpOTa Ha GnukHEM 1 JanbHeM KOHLIe OCHOB-
HOW NONOChkI YaCcTOT U yCcTaHOBKa 3aBopoTa Ha M4

—  BO3MOXHOCTU yaaneHHoro oGHOBMNEHUS
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4. OBJIACTb NPUMEHEHWUA

PagnopenenHblie npoaykTel, npuHagnexawme cemeinctsy iPASOLINK, npeactaBnator cobo moaynbHble
TpaHCNOPTHbIE NNaTgopMbl, BKNOYAOLWME NAKETHYIO KOMMYTAaLMIO, KpOCC-KOMMYyTauuo naketos TDM n pa-
avopeneiHblie/onTnyeckue yHKLUUN, oxeaTbiBatoLwme Bce 061acTy NPUMEHEHNSA — OT KOHLEBbLIX CTaHUWA A0
ropoACKNX TPAHCNOPTHbIX CETEN, KOTopble paboTaloT Yepes y3en arpernposaHus.

4.1 NMpumeHeHne B MOOUIbHbLIX TPAHCMOPTHbLIX CEeTAX

Mponcxoaut cosepLueHCTBOBaHWE Tpaduka, nepesaBaemMoro ¢ NOMOLLb MOBUMbHBIX YCAYr KOMMYyTauun
kaHanos (CS), a ronocosble ycnyrn CS Voice ARPU npnbnuxkatotes k «Todke HacblweHusa». Obbem xe na-
KETHbIX AaHHbIX, HANPOTUB, NMOCTENEHHO YBENNYNBAETCHA. XOTH HblHELHNE 00BbEMbl AAHHBLIX HE TaK BEMUKU
13-3a BbICOKOW CTOMMOCTW AJ151 NoNnb30BaTenen u orpaHNYeHHOro HanosIHeHNs ycnyr, MOXHO AobuTbCs yBe-
nnyeHna npubblnn 3a cyeT pacwmpeHns IP-ycnyr, B 0COGEHHOCTM AnA KopnopaTuBHOro cektopa (M2M,
B2B/C), Hanpumep VPN 1 ycnyrn no «obnadHoin» obpaboTke AaHHbIX ANS UCMOMb30BaHMA B CEHCOPHbIX
YCTPOWCTBaX, CMapTdOHax N TEpMUHANAaxX «TOHKUA KNMeHT». OgHako:

— Konunyectso HeobxoamMMbIX BUTOB ANA ycnyr nNo nepejade AaHHbIX ropasgo Gonblie, yem Ansa ne-
penayu rornocoBbiX AaHHbIX, NO3TOMY TpebyeTcs 3HaUNTENbHO YMEHbLUNTL CTOMMOCTL buTa.

- CyLLleCTBeHHO YBENNUUTCA NponycKHasA CMOCOBHOCTL COThl. [JaHHoe ynydueHune Heobxoanmo ocy-
LeCTBNATb, Y4UTbIBaA OrpaHU4E€HHOCTb MMEKLEro cnekrpa un HeobxoanmocTb yBenm4yeHuna 4acto-
Tbl N CTOMMOCTW HOBOIO cneKkTpa.

Bo3moxHo, Ans ycnewHon paboTbl B 3TOW BbICOKOKOHKYPEHTHOW obnactu obsisatenbHo notpebyeTcsa cne-
aywoulee:

— T[MoBblweHne 3hDHEKTUBHOCTU UCNOMB3OBAHWNA CNEKTPa, BKMOYas UCNOSIb30BaHUE B MOBUNbHON pe-
rmoHansHom cet RAN MUHW/MUKpo/pemTocoT n

—  [NpumeHeHne HeJoOpPOron TEXHOMOMMM arperMpoBaHNsA NakeTHbIX AaHHbLIX (CTATUCTUYECKOE MYMbTU-
NrekcMpoBaHMe) 1 HE3aBUCUMOW AeLeHTpannsaunn, Hanpumep pasrpyska, TexHonorum mesh WDM
n MPLS VPN u T.4. B TpaHcnopTHoW ceTu Ethernet.

YuutblBas BCe BbleCKazaHHOE, CTAHOBUTCS MOHATHO, YTO MUrpaLnsa Ha NOSIHOCTbIO NaKkeTHble MOBUNbHbIE
CeTu — 3TO wWar Bnepea. Tem He MeHee, CerogHsa AoXo4 B OCHOBHOM MPUHOCAT ronocosblie cepsuckl 2G/3G
CS, koTopble HEBO3MOXHO 3aMeHUTb TexHornorven LTE 3a kopoTkuin cpok. CTpaTternsi Murpaummn cyLlecTsy-
towmx onepatopoB 3GPP Release-99 Ha cetun All-IP MOXeT oTnnuyatbCa OT CTpaTerni Apyrmx MoOunbHbIX
onepaTopoB MU3-3a pasnmynii B UCMONb3yeMblX MOBUMBHBLIX apXUTEKTYypax.

Ha PucyHke 4.1 npuBegeHo peweHne iPASOLINK gns mMobunbHOW TpaHCMOPTHOW CETW, OCHOBAHHOE Ha
OaHHbIX MOBWIbHBIX TEHAEHUMAX U ncnonb3yemor mobunbHon apxutektype. Cemenctso iPASOLINK nog-
aepxueaeT paboty B pexume Dual Native (nepegava naketos TDM wn Ethernet B ncxogHom dopmare).
MoxHo nepenaBatb rmbpugHbie naketsl TDM n Ethernet unu IP-nakeTbl ¢ NOMOLLBIO OQHOTO U TOro e 060-
pyAoBaHUs, He ycTaHaBnmeas BHewWHUA 6nok. CneposatensHo, iPASOLINK nossonseT obecneuntb rmbkyto
M ONTUMU3NPOBAHHYIO MUTPALMIO B 3ABMCMMOCTM OT COCTOAHUSA CETU N YPOBHSA Pa3BUTNA KIMEHTA.
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iPASOLINK 400
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PucyHok 4.1 iPASOLINK anst MOGUnbHOM TpaHCMOPTHOM CeTU

Cewmelicteo iIPASOLINK nogaepxusaeTt BCe 3r1EMEHTbHI CNeAyYOLEen apXMTeKTypbl Nepesayn AaHHbIX:

- Native TDM

CeTb Ha 6a3e TexHonorun TDM — 3TO CUMHXPOHHas ceTb C rapaHTUPOBAHHOW NONOCON Mpomnycka-
Husi. OHa He 3aBUCUT OT acnekToB, CBA3AHHbIX CO BPEMEHEM W CUHXpOHuU3aumen. OgHako ceTb
TDM He moxeT obecneunTb ahdeKkTMBHOE ynpaBneHne pocToMm 06 bEMOB AaHHbIX.

- Native IP

B otnuume ot cetn Native TDM, nakeTHas ceTb MOXeT 3¢pHEKTNBHO CNpaBnAaTLCA C POCTOM 00b-
€MOB [aHHbIX C MOMOLLbIO CTAaTUCTUYECKOro MymnbTUnnekcnposaHus. Kpome Toro, B pesynbrarte
NCMNOMb30BaHNSi COBMECTHbIX COEANHEHUIA MOXHO CYLLIeCTBEHHO COKpaTUTb 06bem paboT no MoH-

Taxy NpoBOAOB.

OpfHaKo acMHXPOHHLIN xapakTep paboTbl NakeTHOW ceTun No TpeboBaHMIO HE NO3BOMSIOT rapaHTu-
poBaTb CUHXPOHHYIO Nepeaady AaHHbIX. [103TOMYy n3-3a N3MEHEHNSI BPEMEHN 3aLEPXKKN, BPEMEHUN
OXMAAHNA N JXKUTTEpPa NpY OKasaHUM MOBUNbHBIX YCRyr cnedyeT paccmaTpyBaTb BOMNPOCHI CUH-
XPOHM3aLMM C MOMOLLbIO HECKONBbKMX MeToAoB QOS.

- Dual Native (Native TDM un Native IP)

ObecneumBaeTca UCXOA4HASA NOJAEPXKKA W MaKeTHOMW KOMMYyTauuu, M Kpocc-kommyTauum TDM-
Tpaduka, 6narogaps 4yemy Bo3MOXHa rmbkas nepegadva B 3aBUCUMOCTW OT TuUna Tpadmka Ha oa-
Hol nnatdgopme. Tpadumk 1 TakToBblE UMMYNbChI, YYBCTBUTENBHbIE K 3a4epXKe/OKUTTEPY, Hanpu-
mep Tpaduk 3GPP Release-99, nepepgatoTca HenocpencTBeHHo no cetm TDM, He yBennyusas
BpemMsa oxugaHusa, u IP-tpaduk, Hanpumep LTE-Tpaduk, nepepaeTca HenocpeacTBeHHo no |P-
ceTn 6e3 coxpaHeHns. YMepeHHoe yBenuumBaoWwuinca o6bem NakeTHbIX AaHHbIX MOXHO adhdek-
TUBHO arpernpoBaTtb NOCPEACTBOM CTATUCTMYECKOro MynbTunnekcuposaHua n QoS, coxpaHasa npu
3TOM KayecTso TDM-cepBrCOB, YyBCTBUTENbHbIX K 3a4€PXKKE/OXKUTTEPY.
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- PasgeneHve TDM-Tpadmka (¢ nomowibto TexHororum PWE) u pasrpys-
Ka/KOHLiEHTpaLms Tpaduka ﬂ

Paspgenenve TDM-Tpadhuka nossonseT pacnpefenntb Tpaduk CyLLeCcTBYHo-
wen cetn, Hanpumep HSPA-gaHHble, no IP-ceTn ¢ NOMOLLbIO PYHKLUN 3MY-
naumn nceepokaHana (PWE), coxpaHsasi TOMbKO BaXHble AaHHble, YyBCTBUW-
TenbHble Ko BpemeHn, B TDM-cetn. [aHHaa dyHKUMA NO3BONSAET MOAEpHU-
3MpoBaTh CyLLECTBYIOLLYIO CETb, yBENUYMBAs NP 3TOM 06beMbI MONb30BaHNS
IP-ceTblo.

TexHonoruio PWE cnegyeT ncnonb3oBaTtb AMNS CEPBUCOB, HE YyBCTBUTENbHBIX K [KUTTEPY N Bpe-
MEHW 3aJepXKn, Unn B criyyae ecnu B MobunbHon cetn RAN TakToBas CMHXpoHM3aums obecneyun-
BaeTCA 3a CYET ApYrmx cnocoboB CUHXPOHM3AUNN.

Pasrpyska Tpaduka gaeT onepaTtopy BO3MOXHOCTb pasrpy3unTb IP-Tpaduk, Bkntovas cyLlecTsyto-
LWMIA 3MYNMPOBaHHbIA Tpaduk, B 3KOHOMUYECKU BbirogHow IP-ceTu. lMpeumyllecTtsa pasrpyskiu
Tpaduka:

> [NudpdepeHymMpoBaHHOE OKasaHne yCnyr KrnmeHTam

> CoKpalleHne onepaunoHHbIX 3aTpaT 3a CYET KOHBEPreHUMW roriocoBbiX COOBLLEHMWA 1
AaHHbIX

B oTnunune ot Pa3rpy3kn KOHUEHTpauUuna gaeT ONTOBbIM onepaTtopamM U NocTaBLlKaM BO3MOXHOCTb
MaKCMalbHO NCMOJS1b30BaTb CBOU CETU 6naro,qap;| KOHBEpreHuum ycnyr n TpanI/IKa, nocrtynatroLie-
o OT pa3HbIX KINNEHTOB.

4.1.1. MobunbHas ceTb (2G/3G/LTE)

[ns okasaHnsi MOBUNbHbBIX ycryr TpebyeTca oYeHb TOYHbIN TaKTOBbIA reHepaTop, Hanpumep 0,05 y/mnH., -
Ans 6a3oBON MakpocTaHuuK, ycryr no onpegeneHuio mectononoxeHus (LCS), nepeknioyeHntio n gpyrmux
BMAOB NCEBAOCUMHXPOHM3ALMN MOBUIbHBLIX NnaTtgopM. OBbIYHO TaKTOBbIE UMMYNbChI PACNPOCTPAHAIOTCA OT
koHTponnepa BSC/RNC B cuctembl 3GPP Release-99 GSM/UTRAN (2G/3G). O4eHb CrioxHo nepegatb Ta-
KMe TOYHble TaKTOBble UMMYMbChbl Ha BClo cTaHuuio BTS/e-NodeB uepes obbiuHyto IP-ceTb. CnegyeT Tuwa-
TENbHO MU3Y4nTb U CMNAHNPOBATb NPOLECC MUrpaumn Ha TexHonoruo IP, 4Tobbl MUHMMN3MPOBATL PUCKW ANs
CyLLIeCTBYOLLMX YCNYT, @ TakkKe AOMNOSHUTENbHbIE ONepaLMOHHbIE N KanuTanbHble 3aTpaTkl Ha yenyrn 2G/3G
, OKa3aHue KoTopbix ByaeT npekpaweHo B 6yaywem. CnegosaTternbHo, BHegpeHWe TpaHcnopTHon ceTu Dual
Native — HagexHbIn, Hanbonee rmMGKUA N SKOHOMUYECKM BbIrOAHbIA cnoco® murpaumm Ha ceTb all-IP.

MNpumeHeHue y3noB B MOOUITLHOM CETH

Mpoaykr iPASOLINK 400 noaaepxvBaeT BO3MOXHOCTb YETbIPEXCTOPOHHEW YCTaHOBKM y3nos. K ogHomy
6noky IDU iPASOLINK moxHO nogkniounTb Ao 4 6nokos ODU. Yanosoe pelueHne no3BonseT CBECTU K MU-
HUMYMY KONn4yecTBo oB6opyAoBaHUS, @ Takke YMeHbLUMTb NoTpebHOCTbL B npoknagke kabenem u anekTpo-
aHeprum.
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PucyHok 4.2 Y3noBasi KOHuUrypauus

iPASOLINK 400 umeeT rubpuaHyto KonbLeBYH 3awmTy (konbueBas 3awmra native TDM u konbueBas 3awu-
Ta native Ethernet). CnepgoBaTtenbHo, MOXHO Mcnonb3oBaTh QyHKUMIO nepeaaym Tpaduka Dual Native 6e3
nepenpuemMa, coxpaHssa kavectso TDM-Tpaduka, YyBCTBUTENBHOIO K 3aAepKKam/IKUTTepy, Aaxe npu uc-
Nnornb30BaHNN KONbLIEBOW TOMOMOMW, Kak B AaHHOM criyyae.

Ucnonb3oBaHue anst MOGUNLHOM CETU paauoSIMHNM C 3aWUTON No cxeme 1+1

iPASOLINK 400 paboTaeT B 0TKa30yCTOM4YMBOWN KOHUrypauun, Hanpumep 1+1 ropsyee pesepBupoBaHie,
NPOCTPaHCTBEHHOE pa3HeceHme 1 YyacToTHoe pasHeceHne. OguH 6nok IDU iPASOLINK 400 moxeT oGecne-
UnTb pesepBMpOBaHNE paanonuHUM No cxeme 1+1, 4o 2 HanpaBneHWA.
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OnNTUMM3aLUA C NOMOLLLIO TexHonorum PWE ans ncnonb3oBaHUSA B MOGUITLHOM CeTU

C nomoupbto TexHonornni amynsummn PWE n pasrpysku Tpadmka npogykTt iPAOLINK 400 moxeT obecneunTtb
onTuMmsauuo cetn. BoamoxHo 6onee macwutabHoe NCNonb3oBaHWE PaanoNMHUN.

(em |
BTSMode.B | - )] & RO Optimized
M by PWE
PASOLINK 200 iPASOLINK 200 —E—
elB Ethernst

GO ) o E* e

=2 RNC/

iPASOLINK 200 iPASOLINK 400 MME

MNakeTHas
ceTb J

PucyHok 4.4 KoHdurypauusi, onTUMM3MpoBaHHaA ¢ NoMoLbIo TexHonorum PWE

iPASOLINK MOXeT NpMMEHATLCSA B pasnNYHbIX CETEBbLIX NMPUMOXEHUSX M MOXET NErko MHTErpMpoBaThbCs B
CETU C pasnnyHbIMU TPEOOBAHNAMMW KITUEHTOB.

4.1.2. MobwunbHas ceTb (CDMA2000/mWiMAX/LTE):

iPASOLINK moxeT obecneuntb HenpepbiBHOE coeanHeHne nuHuin Ethernet npn ogHoBpeMeHHOM yBenuye-
HUW 30HBbI OXBaTa W EMKOCTW, MCMONb30BaHUWN Y3r0BOro NakeTHOro paanoobopyaoBaHnNs, arperuposaHnm u

ynpaeneHuM Nonocon NpomnyckaHus.
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4.2 NMpumMeHeHMe B LUIMPOKOMOSOCHLIX CEeTAX

[ins oka3aHWsa pasnuyHbIX YCIyr Mo LMPOKOMOSIOCHOW nepeaaye LWMPOKONONocHas CeTb AOIMKHa NoaAepKU-
BaTb crneayowme yHKUUN:

— BebicokonpoussoautensHas nepegava
— bBonee Bbicokune nokasarenu otkasoyctonumsocTtu (IP/MPLS nnu MPLS-TP nT.4.)
— [eTanbHbIn KOHTpOrb Q0SS

ii Cuctema NMS, HanpaBrneHHas K BbILWECTOsILENH cucteme

-

( Internet \P J——
iPASOLINK 1000 ( VPN- \
MS5000 . - . I ~ cepsuc
et o — — &7 o e
- iPASOLINK : ( i
1000 60TKM AaH-
— . HbIX
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- O6cnyxuBaHue
M o apeHaoBaHHOM
— . FNTAHUN
FTTx

KopnopaTtusHas cetb VPN

PucyHok 4.5 YcoBepueHCTBOBaHHAsi ropoAcKasi CeTb, OCHaleHHas
iPASOLINK 400 u iPASOLINK 1000
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5. Ob30P CUCTEMbI

5.1 O6bwue cBegeHun

—  oTAenbHbI MoHTaxx ODU-IDU. [ina coeanHeHNa UCnonb3yeTcst BCEro OAuH KoakcuanbHbIi kabenb.
—  Tpw obwem ucnonssosaHmn ODU v IDU 3awpmTta nnm sawmtHaa cuctema oTCyTCTBYIOT.

—  Twubkasa koHdurypaumsa ansa ODU n aHTEeHHbI, NPSMOA MOHTa/oTAenbHbIN MOHTax /1+0 (6e3 pesep-
BUpoBaHus)/1+1 ropsiuee pesepsupoBaHne/1+1 NpOCTPaHCTBEHHOE pasHeceHune/1+1 vacTtoTHoe
pasHeceHue (cnapeHHbIn nyThb), 2+0.

— [JocTynHbl oTAenbHble N KOMOMHUPOBaHHbIE KOHMUrypaumm kaHanoB B pexumax ACCP, ACAP,
CCDP.

—  KomnakTHbl 19-atorimoBbin 6510k IDU pasmepom 1U,
> 483 mm (W) x 44 mm (B) x 240 mm (IN)

PucyHok 5.1 Cxema IDU

— Hebonblow n nerkuin 6nok ODU ans npocToro o6cnyXvBaHNa 1 yCTaHOBKW.

PucyHok 5.2 ODU, pa6oTarowuii B PucyHok 5.3 ODU, paboTatowum
aunanasoHe 13 — 42 Ty, 1 MOHTUPYeMas Hanps- B Avana3oHe 6 — 11 Ty
MYI0 aHTeHHa guameTpom 0,3 m

— Bbonbwown ananasoH Temnepatyp ODU n IDU
—  HomwuHanbHOe BxOAHOE HanpsXXeHne NocT. Toka -48 B nocT. Toka
> Bo3moxeH 6one Wnpokuin ananasoH HOMMHaNbHOW MoLHocTK: +/- 20 - 60 B nocT. Toka
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iPASOLINK 400
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54 M'MGkas koHcpurypaumsa moHtaxa ODU

BoamoxHoCTb BbiGopa NoaxoasLLern KoHUrypauum ns pasnmnyHbeix cnocobos MoHTaxa ODU.

—  [NpsAmon MOHTaX Ha aHTEeHHY
—  OTAenbHbIN MOHTaX C aHTEHHOW NocpeaCcTBOM BOSIHOBOAA MU KoakcmnarnbHoro kabens

—  Cuctema 1+1 c rubpngHbIM CyMMaTopom / Aenvtenem
—  Cuctema 2+0, aHTeHHa C ABOWHOM Nonspusaumen

5.4.1. Cuctema 1+0

Koncdurypaumss  |CnpaBouHble YepTexu UNKu PUCYHKK
7—42TTu, npamoi PuicyHok 5.1
MOHTaX
6 —38ITL, oTAeNbHbIN PucyHok 5.6(a)
MOHTaX
6/7/8 I'Tu, oTAeNbHbIN PucyHok 5.6(b)*
MOHTaX

*. CTaHpapTHas KoHdurypauus

5.4.2. Cucrtema 1+1

CnpaBoOYHbIe YEPTEXU UNN PUCYHKMN

KoHdpurypaums MGpuaHbIM cymmaTop unm [Be aHTeHHbI (A1 NPOCTPaHCTBEHHO-
oTBeTBUTENb ro pasHeceHus)
7= 42TTu, PucyHok 5.6(c)* PucyHok 5.6(d)*

NPSMOWN MOHTaX

6 —38IMu,
OTAENbHbIA MOHTaX PucyHok 5.6(e) PucyHok 5.6(f)

6/7/8 Iy, R -
OTAENbHbIN MOHTaX Pucyrok 5.6(g) PucyHok 5.6(i)

*. CTaHpapTHas KoHguaypauus

5.4.3. Cwucrema 2+0

CnpaBoY4Hble YepTeXu U PUCYHKU
KoHdumrypauus
Mpsamon moHTaxk OMT AHTeHHa ¢ gBOWHOMW Nonsipusauuen
11-42TTy, PucyHok 5.6()) -
NPSIMON MOHTaX
6-42TTu, - PucyHok 5.6(k)
OTAENbHbBIA MOHTaX
6/7/8 ETLL - PucyHok 5.6(1)
OTAENbHbBIA MOHTaX

lNpumeyvaHue: AHMeHHas cucmema ¢ 080UHOU nonspusayuel Onsi NPUCEOEHUS COCEOHE20 unu
CMEeXH020 KaHana
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MOKni BonHoBOp,
AHTeHHa —

KpoHWwTenH onsa MOHTaXa CTOMKM
ODU c BonHOBOAHbLIM agantepom

ODuU

Puc. 5.6(a) 6 — 38 I'Tu, otaenbHbIN MOHTaxx ODU PASOLINK 1+0

AHTeHHa —» |

J::H ] Kabenb ¢ manbiMmu

notepsimu (1-2 m)

oDuU

Puc. 5.6(b) 6/7/8 I'Tu, otaenbHbIN MoHTax ODU PASOLINK 1+0

NEC

www.radio-2.ru info@radio-2.ru
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AHTEHHa MGpuaHBLIN cymmaTtop

\

oDU oDuU

Puc. 5.6(c) 7 -42TTu, npamon moHtaxx ODU PASOLINK 1+1
(ogHa aHTeHHa ¢ TMOPUAHBLIM CyMMaTOpPOM)

AHTEHHBbI

CTOMKA
/_

' _\
| _—— obpuz
_

S

Puc. 5.6(d) 7 —42TTu, npamon moHtaxx ODU PASOLINK 1+1
C ABYMS aHTeHHaMu
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iPASOLINK 400

AHTEeHHa —»

4+ Tnbékun BonHosoA

KpoHwTenH ons MOHTaxa CTomn-

[/—
EITE
::p%ll:\)nu C BOJIHOBOOHbLIM aaan- qﬂ_ﬁ )=
Fu;punubm cymmarop
Puc. 5.6(e)

7 — 38 I'Tu, otaenbHbI MOHTaX ODU PASOLINK 1+1,
C rMépuaHbLIM CyMMaTOpPOM

AHTEHHbI

KpoHwWwTelH Ana MOHTaxa
ctonku ODU c BonHoOBOA-
HbIM aganTepom

bk BonHoBOA,

(=] =]

L | obuz

Puc. 5.6(f)

6 — 38 I'Tu, otAenbHBLIN MOHTaX ODU PASOLINK 1+1
C ABYMS1 aHTEHHaMu
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MGpuaHbIn cymmartop

AHTeHHa _____ ana nonocsl 6/7/8 Ny,

Kabenb ¢ manbimu
norepsmm (1-2 m)

MoHTaXHbIN
KpoHwTenH ODU

©
’ ODuU 2

PucyHok 5.6(g) 6/7/8 I'Tu, otAenbHbIN MOHTax ODU PASOLINK 1+1 ¢ rubpuaHsiv
CYyMMaTOpPOM M OQJHOMN aHTEHHOW

Pa3sbem TMna N (nokasaHa TMnoBas cxema)

Puc. 5.6(h) 6/7/8I'Ty, rm6puaHbIn cymmaTtop cuctembl PASOLINK 1+1
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[ oDu1
@) (@]
AHTEHHbI ‘k]
=) @

| Kabenb ¢ manbimu

/ notepsmu (1-2 m)
MoHTaXHbIN ]:ﬂ

KpoHwTenH ODU

@)
@__

I ODU 2
N1
0
S @

PucyHok 5.6(i) 6/7/8 I'Tu, otaenbHbIn MOHTax ODU PASOLINK 1+1 ¢ aAByms aH-
TeHHaMu

AHTeHHa ¢ uHtepdencom
KpPYyrfioro BOJIHOBOAA

OMT (opTo0
roHanbHbIN
i) npeo6paso
H BaTesb)
-
. b
| - \
iI
; /
i
BepTtukanbHas (V) nonsapusaums FlopusoHTanbHaa (H) nonapusauums
Puc. 5.6 (j) 11 - 38 I'Tu, NpAAMON MOHTaX CUCTEeMbI C ABOMHON nonsipusaumen
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AHTEeHHA —»

'+«—— [TMbK1 BonHoBoOA,

oDuU 1
0
0
KpoHwTelH ona MoHTaxa . H
ctoku ODU ¢ BONHOBOAHLIM T
apantepom TH—
il
I @ : j
() o
7 T opu 2
Puc. 5.6 (k) 6 =38 I'Tu, oTAENbHbLIN MOHTaX CUCTEMbI C IBOMHON
nonsipusauuen
__\ |
AHTEHHa C ABOWHOM I'
S —

nonspusaumen

/ Kabenb ¢ manbiMu note-
pamu (1-2 m)

oDU 1

MoOHTaXHbIN KPOH-
wtenH ODU

PucyHok 5.6 (I)  6/7/8 I'Tu, oTAeNbHbLIN MOHTaX CUCTEMbI C BOMNHOWM
nonsipusauuen
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6. CACTEMA YTNPABJIEHUA CETbIO

B HoBow cepun iPASOLINK nopaepxusaloTca ABe CUCTEMbI YNpaBreHus.
-  PNMSj
- MS5000

[ns nokanbHOro nnn yaaneHHoro JocTyna K CETEBOMY 3MIEMEHTY MOXET UCMONb30BaTbCA NOKamNbHbIA Tep-
MUWHan cBa3n Ha 6ase web-TexHonorun. Web-npunoxeHue yctaHosneHo B 6nok IDU.

6.1 O6wume cBepgeHnsa o PNMS;j

Java-sepcusa cuctemsl ynpasneHus cetbio PASOLINK (PNMS)) o6ecneunsaet yaobHble Ansa nonssosaTens
BO3MOXXHOCTW MOHUTOPWUHIa, KOHTPOSSA, KOHPUIypMpoBaHUsi WU ynNpaBleHus paguvoceTsAMU CeMencTBa
PASOLINK.

PNMSj obnagaet cnegyowumm pyHKLUUAMU:
—  MoHuTopuHr coctosiHua pagnoobopyaosanus cemenctsa PASOLINK.
—  KoHTpornb u koHurypuposaHmne pagnoobopynosaHus cemerictea PASOLINK.
— C6op AaHHbIX 0 NPONYCKHOW CMNOCOBHOCTU NMMHUN CBA3W.
— O6HoBneHne gaHHbIX 0 KOHdUrypaumm pagmoceTn cemerictea PASOLINK.

Hwxe nprBeneHO onncaHne Kno4eBbix arnemeHToB cuctembl NMS ans cetn PASOLINK.

CepsBep: Cuctema ynpasneHus cetbio PASOLINK

Cuctema PNMSj pacnonaraetcsi B LLEHTPanbHOM MW PErMoHanbHOM NyHKTE YNpaBrieHUst 1 Nno3BonsieT ce-
TEBbIM oOnepaTopam OCYLLUECTBMSATb MOHUTOPUHI W KOHTpONb ceTeBbix anemeHToB (NE) cemeiicTBa
PASOLINK 3a cueT ncnonb3osaHusa 6onblunHcTea Be6-6paysepos.

Cnctema PNMSj npegoctaBnseT OgHYy TO4YKYy AOCTyrna, U3 KOTOPOA MOXHO OCYLLECTBMSATb HEMPEpPbIBHbIV
MOHUTOPUHI W KOHTPOSb BCel ceTu. MNMporpammHoe obecneveHne cuctembl PNMS) BkrtovaeT 0630pHbIe
KapTbl CETU N ee NoAceTeN, YTo obecneunBaeT ObICTPLIN U Nerkun o63op BCeln CeTn.
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®yHkuusa ynpaBneHna PASOLINK

OyHkums ynpasneHus PASOLINK BctpoeHa B mofynb ynpaBneHus BHyTpeHHUM 6nokom PASOLINK. OHa
obecneunBaeT cBA3b Mexay TepmmHanom PASOLINK n cuctemoli ynpaeneHnsa ceToto. Kpome Toro, oHa nos-
BOnsieT cobupaTb N XpaHUTb AaHHbIE O COBLITUAX N XapakKTePMUCTUKaX, KOTOpbIE MOCTyNatoT ¢ obopyaoBaHUs
PASOLINK. O6MeH gaHHbIMM OCYLLECTBNAETCA Mo OAHOMY K3 cnyxebHbiX kaHanos, yto obecneuunsaeT
yAaneHHbl gocTyn K nobomy 6noky PASOLINK, Haxogswemycs B ceTu, U3 OgHOW TouknM goctyna. Ha Pu-
cyHke 6.1 npeacTtasneHa koHuenumsa cuctembl NMS anst cetnn PASOLINK.

lebr_)osoﬁ cnyXeOHbIX KaHan

Ethemet (RJ-45)

Puc. 6.1 MpuHuun noctpoeHus cuctembl NMS
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6.2 XapaKTtepucTUKn

6.2.1. WUcnonb3oBaHue NOON NnaTtopmbl

OTtcyTtctBMe orpaHuyeHnii no mcnonb3osaHnio OC: PNMSj paboTtaet Ha 6ase Windows® XP, Windows
Vista® nnm UNIX®. PNMSj cosgaHa Ha ocHoBe TexHonorum meHegxkepal/areHta SNMP.

6.2.2. TpocTas u yoobHas akcniyatauus

Ons otobpaxeHna cetn ¢ nomoLbio PNMSj Hy>KHO BOCNONb30BaTbCA KOHTEKCTHBIM U HUCMAAAoWMM MEHIO,
YTO MO3BOSIUT MPOCMOTPETL MOAPOBHYIO MHOPMALNIO O COCTOSIHMM U U3MEHUTb KOHUIypaumio CETEBbIX
3NIEMEHTOB.

MHoroypoBHeBasi CTpyKTypa OKHa MO3BOMSET Merko onpedenvtb MNOSMOXeHMe HeobXOoAUMOWN CcTaHuun
PASOLINK, a 3aTem 1 Heo6Xx0,4MMOro KOMMoHEHTA.

OnepaTtop MOXeT ObICTPO HawnTh OkHO 0030pa nobon ctaHumm PASOLINK, cHavana npocMOTpeB KapTy,
oTobpaxatoLLyro NOArpynnbl, @ 3aTeM KapTbl, OToGpaxaroLwme pasnuyHble KoHUrypaumMm noarpynn.

6.2.3. YnpaBneHue n KOHTPOSlb, OPUEHTUPOBAHHbIE HA JINHUIO CBSA3U

[Ons obecneveHus yaobeTtea npu akcnnyataumm PNMSj aBTomaTnyeckm otobpakaeT ctaTyc NpOTMBOMNOMOX-
How cTtaHumm PASOLINK Hapsagy ¢ OCHOBHbIMW napameTpamu JINHAN CBA3W.

6.2.4. YpaneHHbIN JOCTYN U ynpaBrieHne

Knuentel PNMS]j moryT oTcnexusatb U ynpasnaTb CETEBbIMU 3fieMEeHTamMM ¢ NOMOLLblo BonblUMHCTBA BEG-
Opaysepos (IE 1 T.4.). JoCTyn K CETEBBLIM 3fIEMEHTaM BO3MOXEH C MOMOLLbI0 MHTepdelica, UCMOMb3yeMOro
BHYTPW U BHE NOJIOCHI.

6.2.5. BepeHue XKypHana perucrtpauum coobIiTUin

[aHHbIA MHCTPYMEHT NOMOraeT OCYLLECTBNSATE MOHUTOPUHT BCEX CODLITUIA, Nponcxoaawmnx B cetn. OH nos-
BOJISI€T yNPOCTUTL NpoBeaeHne paboT no obecnyxmsannto n guardoctuke PNMSj. Cobbitus oTobpaxarorcs B
npocTon AnA npocmoTpa dopMe, NpefocTaBnsas nonb3osaTento MHPOPMaLuo 0 gaTe U BPpeMEHU UX BO3-
HWKHOBEHWSI, O CETEBOM 3IIEMEHTE, B KOTOPOM OHM NPOM30LLIKM, a Takke O ero eavHuUe u ctatyce. B cton6-
ue «Monb3osatenb» (User) oTobpaxaeTcs XypHan peructpauum cobblTUA, KOTOPLIA NONb30OBaTENb MOXET
KOHTponuposaTb. Kpome Toro, 3a4ecb eCTb Nogaepxka MMeHW 3apermcTpMpoBaHHOro Nonb3oBaTens.

OKHO XypHana pervctpaunn cobbiTuiA BKNOYEHO B 0OCHOBHOE O0kHO PNMS]. XKypHarnbl oTobpakatoTcst B HUX-
Hewn yactu akpaHa PNMS;.

6.2.6. YnpaBneHue aBapuMHbLIMM CUTHaNIaMu

DyHKUMA «AKTUBHaA curHanusauusay (Active Alarm) nogaepXuBaeT MOHUTOPUHI aKTUMBHBIX CUrHanNoB Ang
BCEX MOAKIMIOYEHHbIX CETEBLIX 3neMeHTOB. CurHambl, KoTopble Obinn CTEPTLI B CETEBOM 3fIEMeHTe, yaans-
I0TCH N3 OKHa AKTMBHAasA CUrHanm3aumsa n perucTpupyroTca B OkHe uctopum curHanmsagum (Alarm History).

O630p crnucka TeKyLMX aKTMBHbIX CUrHaroB OcCyLlecTBnsieTcs nocpeactesom onuum O630p uHMopmMaumm o
curHanmnsaumm (Alarm Information View). B gaHHOM OKHE MOXHO MPOCMOTPETb MHGPOPMaUMIO 06 aKTUBHbIX
CUrHanax ceTeBbIX 3NEMEHTOB, NpuYHaanexawmx K ogHon rpynne. B gaHHOM cnucke Takke oTobpaaeTcs
YpPOBEHb CEPLE3HOCTU aBapPUNHBLIX CUTHAMNOB, aKTUBHbLIX B AaHHbLIA MOMEHT B CETEBOM 3fIEMEHTE, a Takxe
OaHHble O HanU4uM UNn OTCYTCTBUN NOATBEPXKAEHUS.

OOLwee konNM4YecTBO TEKYLLUX akTUBHbIX curHanosB (He noareepxaeHHble (Not Ack) u Beero (Total)) B kax-
[OOW kaTeropumn oTobpaxaeTcs B BEpXHEN YacTh OCHOBHOMO OKHa.
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6.2.7. MoOHUTOPUHI paboumnx xapakrepucTuk (ctaHgapt ITU-T G.826)

PNMSj nossonseT wnsBnekarb AaHHble O pabouynx XxapakTepuCTUKaxX BCEX MEPEYUCIIEHHbIX CTaHUWN
PASOLINK 1 nx cooTBeTCTBYOLUX paanopenerHbix NMHNIA cornacHo cneundukauum ITU-T G.826.

—  3annaHupoBaHHas 3arpyska AaHHbIX UMK 3arpyska rno 3anpocy
— [pepocTaBneHue oTyeTa unu rpadgomka
—  YcTaHoBKa nopora v curHanbl Tpesoru

6.2.8. bBe3onacHocTb

PeI'VICTpaLI,VIﬂ none3oBaTenen OCYyLLUEeCTBNAETCA NOCpeacTBOM BBOAA MMEHUN U NAPONA.

Ons 3awutel CETM U CUCTEMbI YMNPABIEHUS CETBIO OT HECAHKLMOHMPOBAHHOrO AOCTyMa WU U3MEHEHWNA,
rpaea fOCTyna NpucBavBatloTCs rpynnam, a He oTAeNbHOMY MoJsib3oBaTento. Monb3oBarTesb Nosy4YaeT npaeo
[OOCTyna, NpefocTaBneHHoe rpynne, K KOTOPOW OH NMPUHAANEXNT.

Kpome TOro, MOXHO HacTpamBaTb NapamMeTpbl KOHTPONS CETEBbLIX 3IEMEHTOB W NPeaoCcTaBnATb AOCTYN K
3TOWM ONuUM TONBbKO OMNpeAerneHHbIM rpynnam. 370 gaeT agMUHUCTPaTopy BO3MOXHOCTb rmbkoro pacnpege-
neHns He Tonbko yHKUMA PNMS;), HO 1 KOHTPORSA 1 ynpaBreHns OTAENbHbIM CETEBBIM 3/IEMEHTOM.

W, HakoHel, nonb3oBaTenn u rpynnel, co3gaHHele B PNMSj, npuHagnexat Tonbko cucteme PNMSj n He
coBMagatoT ¢ nonb3osarenamu u rpynnamm Windows.

6.2.9. WHTepcdenc SNMP

PNMSj nogaepxwusaeTt uHtepderic SNMP, yto nossonseTt npespatuTte obopygosaHme PASOLINK B HEOTBH-
eMIeMYI0 YacTb CUCTEMbI YPABIEHUS CEThIO DONee BbICOKOrO YPOBHS.

N E‘ -28- PLO51_02.doc

www.radio-2.ru info@radio-2.ru



MTD-PL-051/230214 iIPASOLINK 400

6.3

Oowume cBegeHns o MS5000

Ynpaenexune cepuen iPASOLINK ocyLlecTBnseTcs ¢ NoMOLLb0 eauHol cuctembl ynpasneHma MS5000, xa-
PaKTEPUCTUKN KOTOPOI NPEACTaBEHbI HNXKE:

EovHoe ynpaBneHve TpaHcnopTHbiM oGopynoBaHnem NEC (onTuueckoe, pagmopeneiiHoe, nakeT-
Hoe)

MpepocTaBneHne yHKUNIA HA YPOBHE ynNpaBrieHUs anemeHTamu (koHdurypaums u T.4.) U YpOBHE
yrnpaBneHus ceTaMmu (ynpasneHne TpakToM, MpoeKTUpoBaHne maplipyta v T.4.) AnA nogaepxvsae-
Moro obopyaoBaHus

UuTepdenc NBI, coBmecTumeln ¢ oTpacnesbiMu ctaHgaptamu SNMP n CORBA

Bbicokas [OCTYNHOCTb M MacluTabupyeMocTb 3a CYET pe3epBUPOBaHUA U CO3AaHUSA KnacTepHbIX
KOHdpurypauui

Ha 6a3e nnatgopmbl C OTKPLITHIM NPOrPaMMHBIM U MPOMEXYTOUYHBIM 0GecrnedyeHnem

M55000

KrnneHTtckuin
TepMuHan

PucyHok 6.2 CucTtema ynpaBneHus cetbto MS5000
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6.4 BBepeHue

MS5000 — 3aTo cucTema ynpaerieHus ceTblo, obecnednBaoas UHTErpauuio 1 yrnpasreHne OnTUYECKNM,
pagmo n nakeTHbIM TpaHcnopTHeIM obopyaosaHnem NEC. Apxutektypa MS5000 nokasaHa Ha pUCYHKE HU-

xe.

[Oon. dpyHKumMn
(vHTepdenc Kk BbilecToALEN
cucteme 1 T1.4.)

PucyHok 6.3 ApxutekTtypa nnatdopmbl

MoaynbHas apxutektypa cuctembl MS5000 no3sonseT ocyLecTBUTb NpeaBapuTenbHOe pasBepThiBaHNe ¢
Yy4YEeTOM TONbKO HEOBXOANMBIX (PYHKLUMIA N pa3mepoB. [ononHUTENbHbIE BO3MOXHOCTM 1 €MKOCTHblE napa-
MeTpPbl MOTryT ObITb paclUMpeHbl N0 Mepe PasBUTUA CETU.

MS5000 — TwarensHo paspaboTaHHas cucTema ynpaBneHus, MMelolWas crnepylowmne npenmyLlecTsa B
cchepe ceTeBOro aAMUHUCTPUPOBAHNS:
— [poctoe pobaeneHne HOBOM PYHKLUMM, HOBOMO CETEBOrO 3M€MEHTa C NMOMOLLbIO BCTPOEHHOW KOH-
uenuum onepaTtmeBHoro nogkntodeHms (plug-and-play) n cuctembl NUUEH3MPOBaHNS

— TlocTpoeHune MacliTabupyeMon CUCTEMbI B 3aBUCUMOCTM OT Maclutaba CeTu ynpasreHusi ¢ nomo-
LLbO FMBKOrO pacnpeaeneHnst 060pyA0BaHUst OTHOCUTESNIbHO NIOTMYECKOro cepBepa

—  YcuneHue 3awuThbl 3a CYET YCOBEPLUEHCTBOBAHHbLIX PYHKLUMIA obecneyeHns 6e3onacHoOCTM 1 Tepmu-
Hana LCT c rpacuyeckum nHtepdencom nonb3oBaTens Ha 6ase «TOHKOro KnneHTa»
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6.5 MHuTerpaumna OSS/NMS

Cnctemy MS5000 MOXHO MHTErpMpoBaTh C KIMEHTCKOW CMCTEMOW SKChnyaTaunmoHHon nopaepxkm (OSS) n
cuctemort NMS Gonee BbICOKOrO YPOBHS C MOMOLLbIO MHTEPdECa K BbILLECTOSALLEN CUCTEME, YyCTaHaBNUBa-
eMOoro nocpeacTsomMm otpacneBbix npotokorioB CORBA and SNMP, yto nossonsieT obecneunTtb KOMMMeKC-
HOe ynpaBrieHne CUCTeMON No BCeli ceTn onepaTopa.

Kpome Toro, MS5000 nogaepxmBaeT MUrpaLmio CETU 3a CHET HaNOXEHUSA CyLLECTBYIOLNX CUCTEM yrnpaBne-
Hus NEC, Hanpumep PNMSj, INC-100MS, MN9100/9200, TNM, koTopble B CBOIO ovepenb YNpaBnsoT COOT-
BETCTBYIOLMMMN ceTeBbIMU 3nemeHTamu. (MnaHupyeTcs) MNocne 3Toro ceTeBbiM 31IEMEHTOM MOXHO yrpas-
nate ¢ nomowbto MS5000, nockonbKy OoHa ocHawaeTcsi 60MbWMM YMCNOM PYHKUMIA, NPUCYLLUNX COOTBET-
cTBylOWMM cuctemam EMS/NMS.

INMS Gonee INMS Gonee:
sy sy
/ . CORBA/SNMP / gorsasp
NG MS5000 ! NG MS5000
I —
/_li\ﬂ | s
(SMS\ (CNo\ (Vo) (TPASO) (SMS) (TNo (VoY [iPASOY
N ANDY AN RN AN AN AN

PucyHok 6.4 WHTerpaumsa cuctembl

6.6 PYHKUMM ynpaBreHus

MoMMMO OCHOBHBbIX (YHKUMA TakuX, Kak ynpasneHve KoHdurypaumsmu/yctpaHeHMeM HeucnpasHo-
cten/6esonacHoctbto, MS5000 nogaepXuBaeT YCOBEPLUEHCTBOBaHHbIE (DYHKLMWN, NEpPeYUCTEHHbIE HUXE.
Bonee nogpobHble cBEAEHUS MOXHO HaWTN B AOKYMEHTe, coAepxallem obLyo nHdopmMaumio o cucteme -
MS5000 NWD-071899-002 nnm DEX-6719.

6.6.1. YnpaBneHue TpakTOM

Cloda BXoauT cosgaHue 1 coxpaHeHne coeanHeHuin, obpasyeMbix TPakToM Ha kaxaom YposHe (L1, L2 n on-
TUYECKMI YpOBEHb). MOXHO cOo3AaTb CKBO3HbIE TPAKTbl ANA pagnmopenenHoro n ontuyeckoro obopyaosaHus
M CKBO3HbIE TPaKTbl MEXAY OKOHEYHbIMU ToYKamMu nuHUK Ethernet, a Takxe pesepBHbIe NyTW, NCMNOSb3YEMblE
ONS nepeHanpasneHus Tpaduka B Criyyae HEMcnpaBHOCTM OCHOBHOrO mapupyta. [lpu aBTOMaTU4eckom
NPOEKTMPOBAHNM MapLUpyTa paccynUTbiBaeTca onTumarnbHbid nyTe TDM/WDM/L2 mexay oKoHeYHbIMW y3na-
MMANZ.
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< CkBO3HOM TpaKT cuctembl MS5000

INC-100MS ABTomaTu- Mapuwpymmsauus INC-100MS AsTOoMaTn-
Yeckas mMapwpyTusauns - MS5000 _ eckas mMapwpyTtusauma _
i = - Iz
I r g B
| | | 11 |
A 1A 1
A .-_- A At ; i
e il i -
% Touka A e b )_EJ
T S S
e

g Ynpaensiemasi o6nacte INC-100MS

Ynpaensiemas o6nactb INC-100MS HI

PucyHok 6.5 KomMnnekcHble peweHus

6.6.2. YnpaBneHue Npou3BOAUTESILHOCTLIO

MapwpyTusauus
MS5000

al

Touka Z,

[ns ceTeBbiX agMUHUCTPATOPOB 0COBEHHO BaXkHO o6ecneyunTb NPoM3BOANTENBHOCTL CeTH, Brnarogapsa Yemy
MOXHO YAOBNETBOPUTbL NOTPEOGHOCTU KNMEHTOB U A0OWTBCS AOBEPUS C UX CTOPOHbI. Moatomy MS5000
OCHalleHa MHTepdericaMyn AN MOHUTOPUHIa U XpaHEHUsA pasnuyHbiX nokasaTenen Npou3BoAUTENbHOCTMW.
OTW AaHHbIe MOXXHO 3KCMOPTUPOBATbL ANA nocneayowen o6paboTkm unm NnpocmoTpa B rpadmyeckomM Buge ¢

Uenblo npoBeaeHnA 6bICTpOFO aHanusa.

NEC
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- YHuBepcarnbHble CNoTbl AN BCTaBKK nnaT
7. U(HTEP®EUCHI - ViuTepdeiic ODU (Modem)

-2xGbE (10/100/1000Base-T)+2xSFP

- 16xE1 TDM

- STM-1 (o 2xSTM-1)

- MHorodyHkumoHansHas nnata MSE

- AUX (DI — DO/ EXT ALM)

YHuBepcans- YHuBepcane- YHuBepcanb-
HbIn crnoT Ne1 Hbln cnoT Ne2 HbIn cnoT Ne3

NEL/FE1, 16xE1 \/

USB-
pasbem ans
KapTbl Na- LCT (2xFEwm GbE, SFP T'::('TM/r;Seg;_ QnekTponuTaHue BeHTunsaTop
MSITH /NMS  noBeibopy)  (GbE) -Top (pe3epBHas onuus)
AN Fa

MaTepVIHCKaH nnara

PucyHok 7.1 Cxema untepcencos IDU

7.1 MUHTepcdhenc ocHoBHOM NONOCHI

MpogykTbl iIPASOLINK 400 ocHalleHbl pasnuyHbiMW WHTepdericaMmy, NpeayCMOTPEHHbIMU CTaHAapTamm
ITU-T n IEEE, koTopble nepeyncneHsl HUxe:

7.1.1. WHTepdeic E1 [MaTepuHcKasa nnata]

—  CkopocTb nepegaun curHana : 16 x E1 (2,048 M6wurT/c)

- WNHTepdeiic : HDB-3 (ITU-T G.703)

— [MonHoe conpoTusnexHve : 75 Om nnn 120 Om (no BbIGopy)
— Pasbem : MDRG68

7.1.2. WuTepdhenc E1 [yHuBepcanbHbin cnoT]

—  CkopocTb nepegaun curHana : 16 x E1 (2,048 M6wurT/c)

—  WHTepdeiic : HDB-3 (ITU-T G.703)

— T[lonHoe conpoTusnexHve : 75 Om unn 120 Om (no BeIGopy)
— Pasbem : MDRG68
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7.1.3.

UHTepdenc LAN 2xGbE (SFP) [maTepuHckasa nnarta]

Tun : 1000Base-SX/LX/ LC (SFP)

KonunuyecTtso nopToB 1 MHTEpAENC 12

BupTtyanbHas LAN : VLAN Ha 6a3se noptos/VLAN Ha 6a3e meTok/Q-in-Q

QoS : 802.1p CoS / ToS / Diffserv / MPLS EXP

KoHTponb kauecTsa : DWRR unn DWRRSP+3knacca

YnpaBneHve nonocon nponyckaHus : PopmMupoBaHue MopToB M Knaccos, KOHTporb VLAN unu
nopTa

SawuTa : RSTP (802.1w) / ERP (ITU-T G.8032) / LACP (802.3ad)

UnTepcpenc LAN interface 2xFE wnu GbE (RJ-45) [ocHOBHas nnaraj

Tun : 10/100Base-T(X) unn 10/100/1000Base-T (aBTo nnm duKc.)

KonunuyecTtso nopToB 1 MHTEpAENC 12

BupTtyanbHas LAN : VLAN Ha 6a3se noptos/VLAN Ha 6a3e meTok/Q-in-Q

QoS : 802.1p CoS / ToS / Diffserv / MPLS EXP

KoHTponb kauecTBa : DWRR unn DWRRSP+3knacca

YnpasneHue nonocoi nponyckaHus : PopmupoBaHue nopToB W Knaccos, kKoHTporb VLAN wnu
nopta

3awwTa . RSTP (802.1w) / ERP (ITU-T G.8032) / LACP

(802.1w)/LACP(802.3ad)

lMpumevarue: Mumepdpelic FE unu GbE npedHasHayeH Ons «FE» unu «NE1». Uumepgpeiic NE1

7.1.5.

ucrionb3yemcs 0151 nocnedosamesibHO20 8epMuKaribHo020 MoHmasxka 6rnokoes IDU-1DU.

Mutepdenc LAN 4xGbE (2xSFP+2xRJ-45) [yHnBepcanbHbI cnoT]

Tun : 10/100/1000Base-T(X) (aBTo unu cumke.) / RJ-45 1000Base-
SX/LX/ LC (SFP)

KonuyecTeo NopToB N NHTEpdEnc 14

BupTtyanbHas LAN : VLAN Ha 6a3se noptos/VLAN Ha 6a3e meTok/Q-in-Q

QoS : 802.1p CoS/ ToS / Diffserv / MPLS EXP

KoHTponb kavecTsa : DWRR wnn DWRRSP+3knacca

YnpaeneHve nosocoi nponyckaHna : PopmmposaHne MopToB M Knaccos, koHTporb VLAN unu
nopra

3awwTa :RSTP (802.1D/w) / ERP (ITU-T G.8032)* / LACP (802.3ad)*

* [NocnegHAs Bepcus
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7.1.6. Ontuyeckun uutepdenc STM-1 [yHuBepcanbHbIf CNoT]

UHTepdeiicHaa nnata STM-1 ocHalleHa dyHkuuen npeobpasosanHusa E1 n STM-1, a onTudeckuii nnu anek-
TPUYECKUA MHTEPEEC MOXHO BbiBpaTh ¢ nomMoLlbio Moagyns SFP. 3Ty nnaty MOXHO BCTaBUTb MakCUMyM B
3 yHMBepcanbHbIX cnoTa.

—  CkopocTb nepegayn curHana 21 umnm 2 x 155,52 Méut/c
—  WHTepdelic: S-1.1/L-1.1 (ITU-T G.957)
— Pasbem :LC (SFP)

7.1.7. 3Anektpuveckun uutepdenc STM-1 [yHuBepcanbHbin crnoT]

[aHHbIn nHTepdenc noaaepXKUBaeTCa TaKoW Xe MHTEepdENCHOW NnaTon, YTO M OMTMYECKUA UHTepdenc
STM-1, a ONTUYECKUIA NI SNEKTPUHECKNI HTEPXENC MOXHO BbIOpaTh ¢ noMoLbio mogyna SFP. 3ty nnaty
MO>HO BCTaBUTb MakCUMyM B 3 YHUBEpPCarbHbIX CMOTa.

—  CkopocTb nepegaym curHana ;1 nnm 2 x 155,52 Mbwut/c
—  WNHTepoperic : CMI (ITU-T G.703)
— Pasbem 1 IEC 169-29 (1.0/2.3)

7.2 MUHTepcenc ODU

7.2.1. WuTepdenc ODU (modem) [yHnBepcanbHbIA cnoT]

[aHHbIi nHTepdenc noakntoyaeTcs Yepes nopT AnsA coeauHeHus 6rnoka ODU c¢ 6nokom IDU ¢ nomoLybto
KoakcuanbHoro kabens. 3Ty MHTEPAENCHYIO NnaTy MOXHO BCTaBUTb MakCUMyM B 4 YHMBEpPCAarbHbIX CroTa.

— Pasbem: TNC (rHe3pno)

7.3 MUutepcpenc LCT /INMS

7.3.1. WuTepdhenc LCT [maTepuHckasa nnarta]

JlokankeHbIn TepMUHAN CBA3WN — 3TO NONE3HBLIN MHCTPYMEHT ANS ycTaHoBku 1 obcnyxmnsanus. B iPASOLINK
rpacduyeckuin nHTepdeinc nonb3osarens goctyneH ¢ nomowbio WEB-6paysepa. Kpome Toro, AaHHbIA WH-
CTPYMEHT NoAAEPXKUBAET YAANEHHOE COeANHEHNE.

- Tun : 10/100Base-T(X) / RJ-45
—  KonunyecTtBO nopToB N nHTEpdENC 01

7.3.2. WuTepcdenc NMS [maTepuHckasa nnara]

[aHHbIA NopT ncnosnb3yeTcs Ana coeanHeHns ¢ cepeepom NMS yepes ceTb.
- Twn : 10/100Base-T(X) / RJ-45
—  Konunuyectso nopToB u nHTepdenc 01

lNpumeyarHue:  Viumepgpelc NMS ocHaweH onyuel «NE1». Omu uHmepdgbelicbl ucnonb3y-
tomcsi 0ng nocriedosamesibHO20 8epmukanbHO20 MoHmaka 6rokos IDU-1DU.
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7.4 PyHKUMOHaNbHaA nnara

7.4.1. MuorodyHkumnoHanbHaa nnata MSE [yHuBepcanbHbIf cnoT]

[aHHasa nnata ucnonb3yeTcsa Ans SMynauMm NceBaoKaHanos.
—  OMmynauus ncesAokaHanos : SAToP (RFC4553), CESoPSN (RFC5086) / ATMoP
(RFC4717)* * [NocnegHAs Bepcus

— [MNoppepxnBaemoe konudecTtso nop- : [lo 64 nopTos E1
ToB E1

7.4.2. WuTepdpeinc AUX [yHuBepcanbHbIN crnoT]

OTa mHTepdelicHan nnata noadepXXuBaeT nepedady rpynnoBbiX aBapuHbIX CUFHANOB U OYHKLMIO BBO-
Aa/esbiBoga gaHHblx (DI/DO).

— [pynnoBoi aBapWiHbIN CUrHan : PaclwupeHune n o6beauHeHne aBapuinHbIX CUrHarnoB.
— BBopg gaHHbIX : YaaneHHbI nopT BBOAA ANS BHELIHMX CUTHANoB 1 T.4.
— BbiBoA gaHHbIX : YpaneHHbIn BbIBOA, C KOHTponnepa EMS.

- Pasbem : D-sub BbICOKOI NIIOTHOCTK, rHE3J0, 44 HanpaBreHns

7.5  Opyrue nntepdeincsi

7.5.1. WHTepdenc ALM/SC/CLK [maTepuHcKas nnarta]

[aHHbIn nopT UCNoNb3yeTcAa ANnA BHELWHEro nogknioyYeHnsa aBapvu7|H0|7| CuUrHanumsauduuy, a Takke ansa LI,I/ICpr-
BbIX CJ'Iy)K66HbIX KaHanoB 1 BHELWHUX CUHXPOCUrHanoB.

- Pasbem : D-sub BbICOKOW NIIOTHOCTK, rHE3J0, 44 HanpaBieHUs

7.5.2. USB-uHTepdpeirc ana kaptbl namaTu [MatepuHckasa nnartaj

Kapta namsatn USB ucnone3yetcs ANs XpaHeHWs HacTpoek ob6opyaoBaHNA U KOHPUIypauMOHHbIX AaHHbIX.
XpaHswascs nHdopmauma Heobxoamma Ans 3ameHbl 060pyAOBaHMA M BOCCTAHOBIEHWA HAcTPOEK U KOH-

curypaumm.
— Pasbem : USB, 1 rHe3go

7.5.3. JdneKrponutaHue

—  [ns pe3epBHON CMCTEMbI NUTAaHMSA BO3MOXHA AOMNOMHUTENBbHAA nogaya nuTaHus.
—  Pasbem . 4 koHTakTa, war 3,81 mm (1-178288-4)
— [OmanasoH BXOAHOro HanpsXeHus : -48 B nocrt. Toka (-40,5 - -57 B nocT. ToKa)
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7.6 CuHXxpoHusauus

7.6.1. CwuHxpoHusauus Ethernet-tpacuka ITU-T G.8262 (onuus)

Cepus iPASOLINK moxeT nepedaBaTb NakeTHble CUrHamnbl HA OCHOBE CUHXPOHU3UPYHOLLEA TEXHOMOoruun
Ethernet. B kauecTBe UCTOYHMKA CUHXPOCUIHana MOXET MCNOMb30BaTbCA He TOMbKO curHan Synchronous
Ethernet, Ho n curHan TDM (E1), IEEE1588 v BHeLWHWIA cMHXpocurHan.

7.6.2. Mpotokon IEEE 1588 v2 onsa TOYHOM TaKTOBOM CMHXPOHU3aL KN

B iPASOLINK 400 moxeT ncnonb3osatbcs npoTtokon IEEE 1588 v2 ons TouyHOM TakToOBOW CUHXPOHMU3aALMMN.
—  CunTbiBaHNE CMHXPOHHbLIX BPEMEHHBLIX METOK U hOPMMPOBaHNE TaKTOBbLIX MMMYTbCOB

7.6.3. Wcnonb3oBaHMe CUHXPOHMU3ALMMU

IEEE 1588 v2
Master

BsC

RNC

eRNC

BTS \
iPASO
400

-~
IEEE1588 O E1/STM-1

S @

Synchronous
Ethemet

PucyHok 7.6.1 Pa3nuyHble MeTOoAblI CUHXPOHU3auuKM ¢ nomolbio cepun iPASOLINK

|é eRNC

e Node-B TDM
(cuHXpOHH.) Synchronous
Synchronous Ethernet
Ethernet Existing

E1Link
iPASO ipAso |/ "\ iraso iPASO
200/ —E(E} 200/ 200/ —KE} 200/
400 400 Existing 400 400
\Ethemet/
Link

MakeTHas nepepayva
(acCMHXpOH.)

PucyHok 7.6.2 Ucnonb3oBaHue TexHonorum synchronous Ethernet ¢ nomowbio iPASOLINK
B CyllecTBylOWEn ceTn
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8. ODU (HAPYXHbIU BNNOK) U XAPAKTEPUCTUKU CUCTEMBbI

8.1 O6bwume

dnemMeHT

IHG (BbicokockopocTHoM i PASOLINK), NHG2 (BbicokockopocTHoin Tun NEO 2)

[0]]V)

Ycnoeus okpyxato-
wen cpeabl

OkcnnyaTaums: o1 -33 go +50°C (ETSI EN301019-1-4 knacc 4.1),

BnaxHocTtb: 100% (IP66)
(Pabouvas: ot -40 go +55°C)

TpancnopTuposka ETSI EN301019-1-2 knacc 2.3
XpaHeHnue ETSI 201019-1-1 knacc 1.2

MNoTtpebnsemas moLwl-

1+0 1+1
HOCTb
6-111TLY 30 BT opsuee peaepBylpOBa_Hme: 45 BT, cnapeh-
HbI NyTh: 60 BT
13-422 Ty 23 BT opsuee peaepalnposa.Hme: 38 BT, cnapek-
HbIV NyTb: 46 BT
MexaHuuyeckne napa- 140 141
METpbI
237(w)x237(B)x101(r): npumepHoO
6-111TH ( )3 5 K(F ')O,u,m(| ZDDEJ P fisa ODU
13-422 My 239(m)X247(B()))$48|.|(r()):SBMMepHO 3kr; [lza ODU
OMC CooteetctByeT EN301 489-4
BesonacHocTb CooteetctByeT EN60950-1
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8.2 XapaKTtepuCTUKN CUCTEMBI

(1) CS*=56 MI'y AMR IHG ODU *: Pa3HeceHue KkaHanoB

[apaHTUpO-
BaHHas

Monoca yactot (Mu)| 6 7-8 [10-11| 13 15 18 23 26 28 32 38 42

BoixoaHas | QPSK | 29 | 29 | 25 | 25 | 25 | 24 | 24 | 23 [ 22 | 22 | 20 | 20
"(":E*h;wjgb 16QAM | 26 | 26 | 22 | 22 | 22 [ 21 [ 21 | 19 | 18 | 18 | 17 | 16
muHanb- | 32QAM | 25 | 25 | 21 | 21 | 21 | 20 | 18 | 18 | 18 | 18 | 17 | 16

Has) 64Q0AM | 25 | 25 | 21 | 21 | 21 | 20 | 18 | 18 | 18 | 18 | 17 | 15 | 62876

(v3mepseT- =oas M| 25 | 25 | 21 | 21 | 21 | 20 | 18 | 18 | 18 | 18 | 17 | 15 | t15AB32
CS Ha aH- 4216:
TEHHOM

nopre)

256QAM | 24 24 20 20 20 19 17 17 17 17 16 14 +2,5nb

MuHMmanbHas Bbl-
XOAHas MOLLHOCTb -1 -1 -5 -5 -5 -6 -6 -7 -3 -3 -5 0
(ABEm)

YHpaBneHme MOLLHO-

CTbio (war 145) BbixoaHas MOLLIHOCTb — MUHUMAasIbHAsA BbIXOAHAsA MOLLHOCTb +1,0a6
ATPC (war 14B) BbixogHas MOLHOCTb — MUHUMAaSbHAs BbIXOA4HAA MOLLHOCTb -
CTa6MHbHTi?Tb Hacro- * 6 4/MnH. + 10 y/mMNH.
lMoporosoe 3HayeHue (abm, namepsetcs Ha aHTeHHom nopTte) BER = 10-6
QPSK -845|-845| -84 (-835|-83,5| -83 |-83,5|-825(-82,5(-82,5|-81,5|-79,5
16QAM -78 | -78 |-77,5| -77 | -77 |-76,5| -77 | -76 | -76 | -76 | -75 | -73
32QAM -75 | -75 |-745| -74 | -74 |-73,5| -74 | -73 | -73 | -73 | -72 | -70 +3.0 45
64QAM -72 | -72 |-71,5| -71 | -71 |-70,5| -71 | -70 | -70 | -70 | -69 | -67 '
128QAM -69 | -69 (-685| -68 | -68 |-675| -68 | -67 | -67 | -67 | -66 | -64
256QAM -65,5|-655| -65 |-64,5|-645| -64 |-645|-63,5(-63,5|-63,5|-62,5|-60,5
BER = 10-3 Bbonee -1,0 ob

KoadpuuneHT ycune-

(8B, nusmepsetcs Ha aHTeHHom nopTe) BER = 10-6
HWNA CUCTEMBI

QPSK 113,5]113,5] 109 |108,5]108,5] 107 |107,5|105,5]104,5]104,5|101,5] 99,5
16QAM 104 | 104 |995| 99 | 99 |975| 98 | 95 | 94 | 94 | 92 | g9 | ©6-28rC:
320AM 100 | 100 | 955 | 95 | 95 |935] 92 | 91 | o1 | o1 | 89 | 86 | ~30AB
640AM 97 | 97 |925] 92 | 92 |905| 89 | 88 | 88 | 88 | 86 | 82 | 2~ 1O
1280AM o4 | o4 895 89 | 89 |875] 86 | 85 | 85 | 85 | 83 | 79 | 04
256QAM 895|895 | 85 | 845|845 | 83 |8L5|805 | 805|805 | 785|745
BER =10-3 Bonee +1,0 ab

MakcumanbHbIA BXOA-

HOW ypOBEHb -20 ABm ans BER menee 107 -

YMeHbLUEeHHas 4acTo- 12
ta BER Metree 107 npu RSL = ot -30 go -57 abm -
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(2) CS*=28 MI'y AMR IHG ODU *: Pa3HeceHue KaHanoB
Monoca wactoT (IMu)| 6 7-8 [10-11| 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 | 42 |FapanTMpo-
BaHHas

BoixoaHas | QPSK | 29 | 29 | 25 | 25 | 25 | 24 | 24 | 23 | 22 | 22 | 20 | 20
"(":;4“;'053" 16QAM | 27 | 27 | 23 [ 23 [ 23 [ 22 [ 22 [ 20 | 19 | 19 | 18 | 17
MuHanb- | 32QAM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | 16

Has) 640AM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | 16 | 6-28@:

(3vepseT-oan M| 26 | 26 | 22 | 22 | 22 | 22 | 19 | 19 | 19 | 10 | 18 | 16 |*154AB32
Csl Ha aH- 4216:
TEHHOM

nopTe)

256QAM | 25 25 21 21 21 20 18 18 18 18 17 15 +2,5pnb

MwHumanbHas Bbl-
X04Has MOLLHOCTb -1 -1 -5 -5 -5 -6 -6 -7 -3 -3 -5 0

(nBEMm)
YnpaBneHue MOLLHO-
cTbio (war 146) BbIXOAHAS MOLLHOCTb — MUHUMAIbHAS BbIXOAHAS MOLHOCTb +1,04b
ATPC (war 14B6) BbIX04Hast MOLYHOCTb — MUHUMarbHAsA BbIXOAHAA MOLLHOCTb -
CTaGVIJ'IbHT(::I‘,Tb yacTo- — +10 Y/MAH.
lMoporosoe 3HaueHne (&aBm, namepsercs Ha aHTeHHoMm nopTe) BER = 10-6
QPSK -87,5(-87,5| -87 |-86,5|-86,5| -86 |-86,5|-85,5|-85,5(|-85,5|-84,5(-82,5
16QAM -81 -81 (-80,5| -80 -80 [-79,5( -80 -79 -79 -79 -78 -76
32QAM -78 -78 |-775| -77 -77 |-76,5| -77 -76 -76 -76 -75 -73 3.0 26
+3504
64QAM -75 -75 [-745| -74 -74 | -73,5| -74 -73 -73 -73 -72 -70
128QAM -72 -72 |-715| -71 -71 |-70,5| -71 -70 -70 -70 -69 -67
256QAM -68,5(-685| -68 |-67,5|-67,5| -67 |-67,5|-66,5|-66,5|-66,5|-65,5|-63,5
BER = 10-3 Bornee -1,0 46

KoadduumeHT ycune-

HUS CUCTEMBI (8B, navepsetcs Ha aHTeHHoMm nopTe) BER = 10-6

QPSK 116,5[116,5] 112 [111,5[111,5] 110 |110,5]108,5]107,5]107,5]104,5[102,5
160AM 108 | 108 |103,5] 103 | 103 |1015| 102 | 99 | 98 | 98 | 96 | 93 | 628G
320AM 104 | 104 | 995| 99 | 99 |975| 96 | 95 | 95 | 95 | 93 | 89 | ~>0Ab
64QAM 101 | 101 |965| 96 | 96 |945| 93 | 92 | 92 | 92 | 90 | 86 | 32~ 421®
128QAM 98 | 98 |935| 93 | 93 |915| 90 | 80 | 89 | 80 | &7 | 83 | ~“OAP
256QAM 935|935 | 89 |885|885| 87 | 855845845 845825785

BER =10-3 Boree +1,0 b

MakcumanbHbI BXoa-

HOW YPOBEHb -20 nBm anst BER meree 10 .

YMeHbLUeHHas YacTo-
ta BER MeHee 10-12 npn RSL = o1 -30 go -60 sbm -
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(3) CS*=14 MI'y AMR IHG ODU *: Pa3HeceHue KaHanoB
Monoca wactor (Mu)| 6 | 7-8 [10-11| 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 | 42 ra:::::£°'
BeixogHasa | QPSK 29 29 25 25 25 24 24 23 22 22 20 20
"Z':;*“;'O:;" 160AM | 27 | 27 | 23 | 23 | 23 | 22 | 22 | 20 | 19 | 19 | 18 | 17

MUHanb- 32QAM 26 26 22 22 22 21 19 19 19 19 18 16
Has) 640AM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | 16 | ©-28M6:
(uameps- =ogo M| 26 | 26 | 22 | 22 | 22 | 22 | 19 | 10 | 10 | 19 | 18 | 16 |¥1.2AB32-
eTcA Ha 42r6:
AHTEHHOM | se0aM | 25 | 25 | 21 | 22 | 22 | 20 | 18 | 18 | 18 | 18 | 17 | - +2,546
nopre)
MwuHnmanbHas Bbl-
X0AHasi MOLLHOCTb -1 -1 -5 -5 -5 -6 -6 -7 -3 -3 -5 0
(nBEMm)
YnpaBneHue mMoLHOo-
cTbio (war 146) BbIXO/HAst MOLHOCTb — MUHUMaNbHAsA BLIXOAHAs MOLLHOCTb +1,04b
ATPC (war 14b) BbIX04Hast MOLYHOCTb — MUHUMarbHAsA BbIXOAHAA MOLLHOCTb -
CTa6I/IJ'IbHTC:ij yacTo- — +10 Y/MAH.
MoporoBoe 3Ha4veHne (aBbm, namepsietcs Ha aHTeHHom nopTte) BER = 10-6
QPSK -90,5(-905]| -90 (-895]-895| -89 |-89,5(-88,5|-885|-87,5|-85,5
16QAM -84 -84 | -835| -83 -83 |-82,5| -83 -82 -82 -81 -79
32QAM -81 -81 | -80,5| -80 -80 | -79,5| -80 -79 -79 -78 -76 +3,08b
64QAM -78 -78 | -775 | -77 =77 | -76,5 | -77 -76 -76 -75 -73
128QAM -75 -75 | -745 ) -74 -74 | -73,5 | -74 -73 -73 -72 -70
256QAM -71 -71 | -70,5| -70 -70 | -69,5| -70 -69 -69 -68 -
BER =10-3 Bonee -1,0 1B
KoadbdpuuueHT ycune-
HUS CUCTEMBI (8B, navepsetcs Ha aHTeHHoMm nopTe) BER = 10-6
QPSK 119,5(119,5| 115 |114,5]|114,5( 113 |113,5(111,5]110,5(107,5]105,5
160AM 111 | 111 | 1065 106 | 106 |1045| 105 | 102 | 101 | 99 | 96 | 628G
320AM 107 | 107 |1025] 102 | 102 |1005| 99 | 98 | 98 | 96 | 92 | ~30Ab
64QAM 104 104 | 99,5 99 99 97,5 96 95 95 93 89 82-42T6:
128QAM 101 101 | 96,5 96 96 94,5 93 92 92 90 86 -4.0aB
256QAM 96 96 91,5 91 91 89,5 88 87 87 85 -
BER =10-3 Boree +1,0 b
MakcumanbHbIn BXoA- 3
HOW YpOBEHb -20 pbm ons BER menee 10 .
YMeHbLUeHHas YacTo-
ta BER Menee 10-12 npm RSL = o1 -30 go -60 sbm -
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(4) CS*=7 MI'y AMR IHG ODU

*. Pa3HeceHMe KaHanoB

Monoca vactor (Mu)| 6 | 7-8 [10-11| 13 | 15 | 18 | 23 | 26 | 28 | 32 | 38 | 42 ra:::::£°'
BbixogHas | QPSK 29 25 25 25 25 24 24 23 22 22 20 20
"Z':E*;":;" 160AM | 27 | 27 | 23 | 23 | 23 | 22 | 22 | 20 | 19 | 19 | 18 | 17
MUHanb- 32QAM 26 26 22 22 22 21 19 19 19 19 18 16
Has) 640AM | 26 | 26 | 22 | 22 | 22 | 21 | 19 | 19 | 19 | 19 | 18 | 16 | 6286
(namepseT- 7o T 26 | 26 | 22 | 22 | 22 | 21 | 19 | 10 | 10 | 19 | 18 | - | ¥15AB32
Csl Ha aH- 42I'6:
Tneo“p“fe")" 256QAM | - - - - - - - - - - - - +2526
MwuHnmanbHas Bbl-
X0AHasi MOLLHOCTb -1 -1 -5 -5 -5 -6 -6 -7 -3 -3 -5 0
(nBEMm)
YnpaBneHue mMoLHOo-
cTblo (war 1a6) BbIXOAHAs MOLLHOCTb — MUHUMAmbHAs BbIXOAHAS MOLHOCTb +1,04b
ATPC (war 14B) BbIX0AHast MOLHOCTb — MUHUMAasbHas BbIXOAHAS MOLHOCTb -
CTa6I/IJ'IbHTC:ij yacTo- — +10 Y/MAH.
Moporosoe 3HaueHe (aBm, namepsetca Ha aHTeHHoM nopTe) BER = 10-6
QPSK -93,51-93,5| -93 |-92,5(-925| -92 |-925|-91,5(-91,5|-91,5]-90,5|-88,5
16QAM -87 | -87 |[-86,5( -86 | -86 |-855| -86 | -85 | -85 | -85 | -84 | -82
32QAM -84 | -84 [-835( -83 | -83 |-825| -83 | -82 | -82 | -82 | -81 | -79 +3.046
64QAM -81 | -81 [-80,5( -80 | -80 |-79,5| -80 | -79 | -79 | -79 | -78 | -76
128QAM -775|-775| -77 |-76,5(-76,5| -76 |-76,5|-75,5|-75,5|-75,5|-74,5 -
2560AM : : - - : : - - - : - -
BER =10-3 Bonee -1,0 1B
KoadbdpuuueHT ycune-
HUS CUCTEMBI (8B, navepsetcs Ha aHTeHHoMm nopTe) BER = 10-6
QPSK 122,5|122,5| 118 |117,5(117,5| 116 |116,5(114,5(113,5{113,5/110,5/108,5
160AM 114 | 114 |109.5| 109 | 109 |107,5]| 108 | 105 | 104 | 104 | 102 | 99 | ©-28r6:
320AM 110 | 110 |105,5| 105 | 105 |1035| 102 | 101 | 101 | 101 | 99 | o5 | ~3:0AB
64QAM 107 | 107 [102,5( 102 | 102 |100,5| 99 98 98 98 96 92 82-42T6:
128QAM 103,5]1103,5] 99 | 985 (985 | 97 | 955|945 (945|945 ]925 - -4.0aB
2560AM 5 5 - - 5 5 - - - 5 - -
BER =10-3 Boree +1,0 b

MakcumanbHbIn BXoA-
HOW YpOBEHb

-20 gbm ans BER meHee 10°®

YMeHbLUeHHas YacTo-
Ta BER

Meree 10™2 npn RSL = ot -30 f0 -60 ABM

NEC
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(5) CS*=56 MI'uy AMR NHG2 ODU : Pa3HeceHue kaHanoB
Monoca yactot (Mu)| 6 7-8 |10-11( 13 15 18 23 26 28 32 38 [FapaHTMpoBaHHas
BoixogHasi | QPSK | 29 | 29 | 25 | 25 | 23 | 24 | 24 | 22 - 22 | 18
"("EI‘;*“:'?;" 160AM | 26 | 26 205 215215 21 | 21 | 19 | - | 16 | 135

MuHanb- | 320AM | 24 | 24 | 20 | 20 | 20 | 18 | 18 | 17 - 16 | 135

Has) 64QAM | 21 [ 22 [ 27 [ 27 | 17 | 15 | 15 | 14 - 13 [ 10,5 6-2816:

("c';""fap;if' 1280AM | 21 | 21 | 217 | 17 | 17 | 15 | 15 | 14 | - 13 [ 10,5 | 1,546 32-38r6:
TEHHOM | o5g0am| 18 | 19 | 13 | 13 [ 13 | 13 | 12 | 12 | - 10 | 75 +2.5ab
nopre)
MwnHnMmanbHas Bbl-
XOAHasi MOLLHOCTb -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(nBm)

YHpaBneHme MOLLHO-

cTblo (war 1aB) BbixoAHas MOLLHOCTb — MUHUMAaIbHAsA BbIXOA4HAA MOLLHOCTb +1,0a6
ATPC (war 14B) BbixoAaHas MOLHOCTb — MUHUMAanbHas BbIXOA4HAA MOLLHOCTb -
CTa6MHbHTi?Tb Hacro- + 6 4/MIH. + 10 u/MnH.
lMoporosoe 3HayeHne (abm, nsmepsietcs Ha aHTeHHom nopTte) BER = 10-6
QPSK -845(-845( -84 |-835(|-83,5| -83 |-83,5|-825| - [-825(-815
16QAM -718 | -78 |-77,5| -77 | -77 |-76,5| -77 | -76 - -76 | -75
32QAM -75 | -75 |-745| -74 | -74 |-73,5| -74 | -73 - -73 | -72
64QAM -72 | -72 |-71,5| -71 | -71 |-70,5| -71 | -70 - -70 | -69 +30ab
128QAM -69 | -69 |-685| -68 | -68 |-67,5| -68 | -67 - -67 | -66
256QAM -655(-655( -65 |-64,5|-64,5| -64 |-645|-63,5| - [-635(-62,5
BER = 10-3 Bonee -1,0 5b

KoadpduumeHT ycune-

(&b, namepsetca Ha aHTeHHoMm nopTe) BER = 10-6
HUSA CUCTEMBI

QPSK 1135[113,5] 109 [108,5[106,5] 107 |107,5]1045] - |1045] 99,5
16QAM 104 | 104 | 98 |985|985|975] 98 | 95 | - | 92 | 885 6-28r6:
320AM 99 | 99 |945| 94 | 94 |915] 92 | 90 | - | 89 | 855 -3.08B
640AM 93 | 93 |885| 88 | 88 |855] 86 | 84 | - | 83 |795| <2-38fE
1280AM 90 | 90 |855| 85 | 85 |825| 83 | 81 | - | 80 | 765 -4.04B
2560AM 835|845| 78 |775|775| 77 | 765 |745| - |735| 70

BER = 10-3 Bonee +1,0 ob

MakcumanbHbIA BXOA,-

< -20 gbm ans BER meHee 103 -
HOW ypOBEHb

YMeHbLUeHHas YacTo-

a BER Menee 1072 npu RSL = ot -30 10 -57 4BM -
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(6) CS*=28 MI'uy AMR NHG2 ODU

*. Pa3HeceHMe KaHanoB

Monoca yactot (Mu)| 6 7-8 |10-11| 13 15 18 23 26 28 32 38 [FapaHTMpoBaHHas
BbixogHas | QPSK 29 29 25 25 23 24 24 22 - 22 18
“?:;4“;'0:;" 160AM | 27 | 27 215225225 22 | 22 | 20 | - | 17 | 145
MUHanb- 32QAM 25 25 21 21 21 19 19 18 - 17 | 145
Has) 64QAM | 25 [ 25 [ 22 [ 22 [ 212 | 19 | 19 | 18 - 17 | 14,5 6-2816:
("C'z"":apgif' 128QAM| 25 | 25 | 21 | 21 | 21 | 19 | 19 | 18 | - | 17 | 145 | +15 a5 32-38T6:
TEHHOM | s560aM | 21 | 21 | 16 | 16 | 16 | 15 | 15 | 14 | - 13 | 9,5 +2.5ab
nopTe)
MuvH1manbHas Bbl-
XOAHasi MOLLHOCTb -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(nBm)
yngf:;e(lraer?:g;o- BbixogHas MOLLHOCTb — MUHMMAaNbHANA BbIXO4HAS MOLLHOCTb +1,04b
ATPC (war 14B) BbixofgHas MOLLYHOCTb — MUHUMAarbHasA BbIXOAHAS MOLLHOCTb -
CTa6manTi?Tb Hacro- + 6 u/MnH. + 10 u/MnH.
lMoporosoe 3HaveHue (abm, namepsietcs Ha aHTeHHom nopTte) BER = 10-6
QPSK -875(-875| -87 |-86,5|-86,5| -86 |-86,5|-855| - |-855]-84,5
16QAM -81 | -81 (-80,5| -80 | -80 |-79,5| -80 | -79 - -79 | -78
32QAM -78 | -78 |-775|( -77 | -77 [-76,5| -77 | -76 - -76 -75
64QAM -75 | -75 |-745| -74 | -74 [-73,5| -74 | -73 - -73 -72 e
128QAM -72 | -72 |-71,5| -71 | -71 |-70,5| -71 | -70 - -70 | -69
256QAM -68,5|-68,5| -68 |-67,5(-675( -67 |-67,5|-665 - |[-66,5]-655
BER = 10-3 Bonee -1,0 5B
KoadbcomumenT youne- (8B, nsmepsetcs Ha aHTeHHom nopTte) BER = 10-6
HUSA CUCTEMbI
QPSK 116,5(116,5[ 112 [111,5{109,5[ 110 [110,5[107,5] - [107,5[102,5 6-2816:
16QAM 108 | 108 | 102 |102,5(102,5(101,5| 102 | 99 - 96 | 92,5 -30a6
32QAM 103 | 103 | 98,5 | 98 98 | 955 96 94 - 93 | 89,5 32 -38T76:
64QAM 100 | 100 | 95,5 | 95 95 | 92,5| 93 91 - 90 | 86,5 -40ab
128QAM 97 97 (925 92 92 | 89,5 90 88 - 87 | 835
256QAM 8951895| 84 |835|835(| 82 [825](805 - 795 75
BER = 10-3 Bonee +1,0 ob

MakcumanbHbIA BXOA,-
HOW YpOBEHb

-20 pbm ans BER meHee 103

YMeHbLUEeHHas YacTo-
Ta BER

Menee 1072 npu RSL = ot -30 g0 -60 gBm

NEC
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(7) CS*=14 MI'y AMR NHG2 ODU *:Pa3HeceHue kaHanoB
Monoca yactot (Mu)| 6 7-8 |10-11| 13 15 18 23 26 28 32 38 [FapaHTMpoBaHHasn
BoixogHaa | QPSK | 29 [ 29 | 25 | 25 [ 23 | 24 | 24 | 22 - 22 | 18
"(":E*“:mﬁ;b 160AM | 27 | 27 215225225 22 | 22 | 20 | - | 17 | 145

MuHanb- | 320AM | 25 | 25 | 21 | 21 | 21 | 19 | 19 | 18 - 17 | 145

Has) 64QAM | 25 [ 25 [ 22 [ 22 [ 21 [ 19 | 19 | 18 - 17 | 145 6-2816:

("c';"":apgif' 1280AM| 25 | 25 | 21 | 21 | 22 | 19 | 19 | 18 - 17 | 145 | +1546 32-386:
TEHHOM 2560AM | 21 21 } ) ) ) ) ) ) ) ) +25a8b
nopre)
MuHumanbHas Bbl-
XOAHasi MOLLHOCTb -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(nBm)

YHpaBneHme MOLLHO-

cTblo (war 1aB) BbixoAHas MOLLHOCTb — MUHUMAarbHAsA BbIXOA4HAA MOLLHOCTb +1,0a6
ATPC (war 14B) BbixoAHas MOLHOCTb — MMHUMAarbHas BbIXOA4HAA MOLLHOCTb -
CTa6MHbHTi?Tb Hacro- + 6 4/MnH. + 10 y/MnH.
lMoporoeoe 3HaveHne (abm, namepsietcs Ha aHteHHom nopTte) BER = 10-6
QPSK -90,5|-90,5| -90 |-89,5(-89,5( -89 [-895(-885| - |[-885(-87,5
16QAM -84 | -84 (-835| -83 | -83 [-82,5( -83 | -82 - -82 | -81
32QAM -81 | -81 (-80,5( -80 | -80 (-79,5( -80 | -79 - -79 | -78 +3.0 5
64QAM -78 | -78 |-77,5| -77 | -77 |-76,5| -77 | -76 - -76 | -75
128QAM -75 | -75 |-745| -74 | -74 |-735]| -74 | -73 - -73 | -72
256QAM 71 | -71 - - - - - - - - -
BER = 10-3 Bonee -1,0 5B

KoadpduumeHT ycune-

(&b, namepsietca Ha aHTeHHoMm nopTe) BER = 10-6
HUSA CUCTEMBI

QPSK 119,5[119,5] 115 [114,5[112,5] 113 |113,5[110,5] - |110,5]1055
16QAM 111 | 111 | 105 |105,5|105,5[104,5| 105 | 102 | - | 99 | 955 6-28M6:
32QAM 106 | 106 |101,5[ 101 | 101 |985| 99 | 97 | - | 96 | 925 -3.04b
64QAM 103 | 103 |985] 98 | 98 |95] 96 | 94 | - | 93 |so5| 32~3816
128QAM 100 | 100 |955| 95 | 95 |925| 93 | 91 | - | 90 |865 -4.04b
2560AM 2 92| - - -1 -1 -1 -1-1-71-:
BER = 10-3 Bonee +1,0 nb

MakcumanbHbIA BXOA,-

< -20 abm ans BER meHee 103 -
HOW ypOBEHb

YMeHbLUeHHas YacTo-

a BER Menee 10™2 npu RSL = ot -30 g0 -60 4BMm -
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(8) CS*=7 MI'ny AMR NHG2 ODU

: Pa3HeceHue KaHanoB

Monoca vactot (Mu)| 6 7-8 13 15 18 23 26 28 32 38 |[FapaHTMpoBaHHas
BbixogHas | QPSK 29 29 12525 23 24 24 22 - 22 18
"("g:‘“:ms;b 160AM | 27 | 27 | 21,5225 225 22 | 22 | 20 | - | 17 | 145
MuHanbHas)| 32QAM 25 25 21 21 21 19 19 18 - 17 | 145
(namepseT- [ 64QAM | 25 | 25 | 21 | 21 | 21 | 19 | 19 | 18 | - | 17 | 145 6-28T6:
cAHa ar- oseaM | 25 o5 " " " " N N " " - +1,5 a6 32-386G:
TEHHOM +25 6
nopte) |[256QAM| - - - - - - - - - - -
MwHumanbHas Bbl-
XOfiHasi MOLLIHOCTb -1 -1 -5 -5 -7 -6 -6 -8 - -3 -7
(nbm)
YH[C)::Se(T:aern?ZE)Ho- BbixogHas MOLHOCTb — MUHMManbHAas BbIXO4Has MOLLHOCTb +1,0 86
ATPC (war 1a56) BbIxogHas MOLHOCTb — MUHUManNbHas BbIXOAHAsA MOLLHOCTb -
CTawanTi?Tb Hacro- £ 6 u/MnH. £ 10 u/MIH.
MoporoBoe 3Ha4eHne (abm, namepsietcst Ha aHTeHHom nopTte) BER = 10-6
QPSK -93,5]1-935( -93 [-925(-925| -92 |-925|-91,5| - [-91,5(-90,5
16QAM -87 | -87 |-86,5| -86 | -86 |-855| -86 | -85 - -85 | -84
32QAM -84 | -84 |-835| -83 | -83 |-825| -83 | -82 - -82 | -81 +3.0 4B
64QAM -81 | -81 |-80,5| -80 | -80 [-79,5( -80 | -79 - -79 | -78 '
128QAM -77,51-77,5 - - - - - - - - -
256QAM - - - - - - - - - - -
BER = 10-3 Bonee -1,0 ob
KoadbcpmumenT yonne- (8B, namepsertcs Ha aHTeHHom nopTe) BER = 10-6
HUS CUCTEMBI
QPSK 122,51122,5| 118 (117,5|115,5| 116 |116,5|113,5| - 113,5]108,5
160QAM 114 | 114 | 108 |108,5[108,5|107,5| 108 | 105 | - | 102 | 985 6-2816:
320AM 109 | 109 |1045| 104 | 104 |101,5] 102 | 100 | - | 99 | 955 -3.04B
64QAM 106 | 106 |101,5| 101 | 101 | 98,5 99 97 - 96 (92,5 32-38T6:
1280AM 102,5(102,5] - 5 5 5 - - 5 5 - -4.04B
256QAM - - - - - - - - - - -
BER =10-3 Bbonee +1,0 gb

MakcumanbHbIA BXO4-
HOW ypOBEHb

-20 aBm ans BER menee 107°

YMeHbLUEeHHas YacTo-
Ta BER

Meree 10™2 npu RSL = ot -30 g0 -60 ABM

NEC
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8.3

AHTeHHbIXN uHTepdenc ODU

iPASOLINK 400

Monoca yactort (M) 6 7-8 | 10-11 | 13 | 15 | 18 | 23 |26 | 28 | 32 | 38 | 42
Tun vkH- Tngﬂ'\:ao; H/O ®upmeHHbIi nHTepdeiic NEC
Tepden- _
ca OtpenbHbid | Tun N unu| Tun N unn PDR PBR | PBR | PBR PBR |[PBR PBR )
MOHTaX PDR 70 PDR 84 100 120 | 140 | 220 220 260 320
8.4 Pa3sbembl ODU

Paswewm IF gns noakntovernus k IDU

Tun N, rHe3a0 (BogoHenpoHuuaemelin) (nutadue -48B u curHansl IF)

Pa3bem Ansi MOHUTOPWHIa YPOBHS NpremMa

Tun F, rHe3po (BOJOHENPOHNLIAEMBIN)

8.5 Monoca yacTtoT
Monoca
yactoTt L6 U6 7 7.5 8
(M)
Qanason | 5,925- 6,430- 7,110- 7,425- 7,110-
i 2 425 110 600 e 7750 |7:42577.900|7,725-8,275 | 8,275-8,500 | 7,900-8,400
Cxema F.383 F.384
pacnpege- | CEPT/ERC | CEPT/ERC
e =] B e et e Y b Lt Lt i
cToT ITU- | Mpunoxenue | Mpunoxexve
RICEPT 1 1
Pa3HeceHune 168
PYTX/RX | 252.04 340 161 154 245 311.32 266 310
196
[MIu]
Monoca 4a- 10 11 13 15 18 23
ctoT (IMu)
Nanason 10,150- 10,500- 10,700- 12,750- 14,500- 17,700- 21,200- 21,200-
(Mw) 10,650 10,680 11,700 13,250 15,350 19,700 23,600 23,600
Cxema pac- F.637
F.497 F.636 F.595 CEPT/ERC
Z‘;iﬂiﬂ?%" Fﬁlizirep:‘_ i;‘gﬂg'ﬁ' F.387 CEPT/ERC | CEPT/ERC | CEPTERC | RECTR13 ifj;:g"z
RECTR12 | RECTR12 | RECTIR12 | Mpunoxerme
RICEPT o
315
PasHeceHune 420 1008
PY TX/RX 350 91 ‘S‘gg 266 490 1010 ggg 1200
My 644 1560
728
Monoca uyacTtoT (I'Mu) 26 28 32 38 42
24,500- 27,500- 31,800- 37,000- 40,500-
Avanazo (ITu) 26,500 29,500 33,400 39,500 43,500
F.748 CEPTIERC | F.748 CEPTERC F.749 Npuroxenne
Cxema pacnpeaenenns | e rm 13 ounowe- | RECTR 13Mpuno- | 1220 CEPTIERC | " cepT/ERCREC | CEPTIERC
yacTtoT ITU-R/CEPT RECT/R (01)
Hve B »xeHue C TR12
Pagnecetine PH TX/RX 1008 1008 812 1260 1500
(M)
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9. IDU (BHYTPEHHWUM BNOK) U XAPAKTEPUCTUKN CUCTEMbI

9.1 OOwmume
Ne AnemeHT IDU
Okcnnyataums: oT -5 go +50°C (ETSI EN301019-1-4 knacc 3.1E),
BnaxHocTb: 95% (npu 50°C, 6e3 obpasoBaHmus koHAEHCaTa)
1 YcnoBus okpyxatoLueit (Pabouyas: ot -10 go +55°C)

cpefnbl

TpancnopTtuposka ETSI EN301019-1-2 knacc 2.3
XpaHenue ETSI 201019-1-1 knacc 1.2

MoTpebnsaemasn moLy-

[MoTpebnsemas MoLHOCTb Pasmepel (I x LW x B mm) Bec
HOCTb
OcHoBHast nnata 40 Bt 220x300x22 0,8 kr
BeHnTtnnsarop 5BT 220x30x44 0,5 kr
Moaem
4 (uHTepdeiic ODU) 10 BT 220x100x22 0,4 kr
NHTepoeiic 16xE1 8 Bt 220x100x44 0,4 kr
WNHTtepdeiic STM-1 8 Bt 220x100x44 0,4 xr
AXGbE(
7 2XSFP+2xRJ-45) 8 BT 220x100x44 0,4 kr
HononHnteneHas nna-
8 Ta MSE ansa amynsa- 10 Bt 220x100x44 0,4 xr
Ln ncesaoKkaHanos
[ononHuteneHas na-
9 | Henb c BHELWHUM TakK- 3BT 30x40x10 0,1 kr
TOBbIM reHepaTopoMm
10 |AUX (gononHuTenbHO) 3BT 220x100x44 0,4 kr
11 Bnok nutanus - 220x50x22 0,4 xr
12 Laccun - 240x44x482 0,8 kr
MexaHunuyeckne napa-
MeTpbl
13 Pasmep IDU 482(LU)x44(B)x240(") mm, npymepHO 3 Kr
14 SMC CootBeTtctByeT EN301 489-4
15 BesonacHocTb CootBeTtctyeT EN60950-1

NEC
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iPASOLINK 400

9.2

Pabouune xapakrtepuctuku 6noka IDU

Ne JnemeHT IDU
Pa3“§§ﬁgge Ka- 7MY 14 My (13,75 MIy)* 28 My (27,5 MI)* 56 My (55 ML)
I'IponycxHaﬂ** QPSK 14 28 57 114
1 CrIOCOBHOCTS 160AM 28 57 114 230
o [_320AW 35 71 143 267
(M6uT/c) 64QAM 42 85 172 345
128QAM 49 99 200 402
256 QAM - 114 229 460
*: PasHeceHue kaHanos B nomoce 18 L. ** MakcumanbHas nponyckHast cnocobHOCTb Ha (h3UYecKkoM ypoBHeE Npu pasmepe noMeyeHHbIx naketos VLAN
64 6anta. -: He goctynHo
E1 Pasbem MDR68 16 x E1 (G.703) (0NOAHUTENBHO :
OcHoBHo# [pu ycTaHOBKe AONONHMTENbLHOM MTaThl AOCTYNHO Ao 32 nopTtoB E1)
2 | curHanbHbIA LAN Pasbem RJ45 2 x 10/100 Base-T(X) (sononnutensHo: aoctynHel 10/100/1000Base-T) 2 x 1000Base-SX nmm LX ¢ go-
uHTEpCheiic ToNHUTENbHBIMK Mogynamu SFP (Tvn pasbema : LC)
STM-1 1mmm 2 x STM-1 (S 1.1 wnmn L 1.1.) ¢ sononHuTensHoA nnator (Tun pasbema : LC)
g TG
3 ’ P [nuHa kabens: HommHanbHas 300m, MakcumanbHas ¢ kabenem 8D-FB-E
kabens v anuHa kabens (IDU- 6
oDu) UM @Hanorv4HbLIM N0 NPOU3BOAUTENBHOCTY kKabenem
4 | ToeGosanms k curosomy kaGenio -48 B nocr. Toka (0T -40,5 po -57 B nocr. Toka), cootseTcTayeT EN300 132-2
P Y [No BbIBOpY: +- (20 - 60 B nocT. Toka)
Onucanue yHKLMA
5 Native IP n Native TDM Mogem ocHaleH cxemon obpaboTku curHanos native IP u Native TDM
6 | ApanteHas mogynsumus (AMR) QPSK/ 16QAM/ 32QAM/ 64QAM/ 128QAM/ 256 QAM : 6 M3MEHSEMBIX CXEM MOAYNSLIAW
7 Meton 3aw'MTB':HF:;A“°°6°py”& 1+1 HS/HS, HS/SD, FD (HS: ropsuee pesepsupoBaHue, SD: pasHeceHue 60koBbix nonoc, FD: 4acToTHOe pasHeceHue)
8 KonbleBas 3aimTa E1 Mopaepxka E1 SNCP
9 Konblesas sawura LAN Moaaepxka ITU-T G.8032 n RSTP
Moanepxka yHKLM
10 XPIC(CCDP) Moaynsuus QPSK - 256 QAM npu pa3HeceHun kaHanos 7/14/28/56 MI'y
11 | Kom6utaums AMR, 1+1 1 XPIC JloctynHbl kombuHaumm AMR v 1+1, AMR 1 XPIC
Emkocts DXC (kpocc-
12 KoMMYTalws Karanos E1) [lo 168 x 168 kaHanos E1, HebnokupytoLLas koMmyTaums
13 VHTepdeiic BHeLIHero TakToBoro | BBOA/BbIBOZA BHELLHWX TaKTOBbIX MMMYNbCoB 2,048 MI'y unm 2,048 M6uT/c, no Beibopy 75 um 120 Om, pasbem D-sup,
reHepartopa (onuyws) 44 Hanpasnexus
Onucanue cetv DCN v cnyxebHbIX kaHanos
14 VuTepderic NMS 1 nopt, 10/100 Base-T RJ 45 (80CTyNHO BHYTPMMONOCHOE UMK BHENOMOCHOE COEAMHEHNE)
15 NE1 1 nopr, 10/100 Base-T(X), RJ 45
1 nopT, nocneAoBaTeNbHbIA CUTHaMbHbIA MOPT ANS CYLLECTBYHOLEro 060pYAOBaHIS, C AONONHUTENLHOR Mnatoit AUX ,
16 RS485
D-sub 44 HanpaBneHus
17 | LCT (“O"a“"“"g':;ep“"“”a“ oas- 1 nopt, 10/100Base-T(X), RJ 45
KoHTponk cocTosHWs nomelLLeHmns
18 | M rpynnoBble aBapuUiHbIe CUrHa- Beog - 4 kaHana, BbIBOA — 6 kaHanoB ¢ AononHuTensHoi nnatoi AUX, D-sub 44 HanpaBneHus
Tbl
19 Crnyxe6Hbiit kaHan 1 2 nopTa, RS-232C: 9,6 kbuT/c, acnHxpoH., D-sub 44 Hanpaenenus
20 CnyxebHblin kaHan 2 2 nopta V-11 (no BbIbopy coHanpasneHHbIe/NpoTUBOHANPaBneHHbIe), 64 kKOuT/c, CMHXPOH., D-sub 44 Hanpasnexus
21 WrokerepHas g:ﬂ);)ﬁeﬁHaﬂ TR 1 nopT, 4-NMHeHbIA ronocoBoM kaHan, D-sub 44 HanpaBnexus
22 3aBopot ) 3aBOPOT Ha AarnbHEM KOHLIE OCHOBHOW NONOChI; 6) 3aBOPOT Ha GMIMKHEM KOHLIE OCHOBHOW MONOCH; B) 3aBOPOT Ha MY
23 Ynpasnenue Bbixogom TX PydHoe ynpasnenue, aBTomaTudeckoe ynpasnetue (ATPC), OTKNI0HEHME MOLYHOCTH
OnemeHTsl PMON: a) OFS, 6) BBE, B) ES, r) SES, g) SEP, e) UAS
| OnemeHTbI cUCTEMbI M3MEPEHI @) YPOBEHD BbIXOAHOM MOLYHOCTY (TX PWR), 6) ypoBeHb NpuHMMaeMoro curHana
24 MoHwTOpHHT pabouux xapakTepk (AGC V), B) YacToTa nosiBneHust olwmbouHbIx butos (BER MON)

ctuk (PMON)/M3mepeHmne

OnemeHTbl MoHUTOpUHra LAN: a) ogHoaapecHast nepeaada RX, 6) nepeaava curHanos RX, B) MHoroaapecHas nepesa-
ya RX, r) nntepsan nepeaayu RX, a) owmbka npu nposepke RX nocpeacteom CRC
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10. AHTEHHA U NPUCIMOCOBJIEHUA

10.1 KoHcpurypaumsa aHTEeHHbI

[ns 3awmweHHoro Tuna JocTynHbl 2 (ABe) KOHUrypaummn aHTeHHbl: (1) cuctema ¢ O4HOW aHTEHHOW, B KO-
TOopoW ncnonb3yeTtca rmbpuaHeii cymmatop PY (HYB) n genutens, u (2) cuctema ¢ AByMsl aHTEHHaMWU, B KO-
TOPOW NCMONb3YeTCA 2 OTAENbHbIE aHTeHHbI Ansa Asyx 6nokos ODU. HYB - naccnBHOe yCTPOMCTBO, KOTOPOE
ob6beanHsAeT u pasgenseT curHansl mexay Asyms 6nokamu ODU u aHTeHHon. Cuctema ¢ 0OgQHOW aHTEHHOMN
TpebyeT nCnonb3oBaHNA TONbKO OAHOW aHTEHHbI, OJHaKo criegyeT yduTbiBaTb AOMNOMHUTENbHbIE MOTEpPU
MeXAy HapyXHblMu 6rokamun 1 aHTeHHON. C Apyroi CTOPOHbI, ABE aHTeHHbl 06ecneynBaloT BbICOKMIA KO-
PULIMEHT YCUNEHUSI CUCTEMbI B TaKOW e KOHpurypauum HesalwmweHHoro Tmna.

MonHbI nepeyeHb aHTeHH PASOLINK BkntovaeT aHTeHHbl gnameTtpom ot 0,3 m o 1,8 m. OHn paspaboTaHbl
ONS yOOBMNETBOPEHUst CTpornx TpeboBaHmin K MeXaHNYeCcKon XecTkocTu. B koHdurypauum 1+0 Bce aHTEHHbI
PASOLINK gunametpom 0,3 m — 1,8 m MoryT moHTupoBaTbcst Ha ODU Hanpsimyto. 3To NO3BONAET ONTUMU3N-
poBaTb 3aTpaTtbl K YPOBEHb HaAEXHOCTU, a TaKKe YCKOPUTb U YNPOCTUTb NpoLecc ycTaHOBKW. KOHCTpyKUms
MOHTaxHon ctoinkm PASOLINK nossonsieT ocywectTenatb 3ameHy ODU 6e3 gemMoHTaXka aHTEeHHbl U MOHTaX-
HOr0 KPOHLUTENHA, MPpU COXPaHEHMU NapaMeTPOoB OPUEHTUPOBAHMSA aHTEHHbl. Ha aHTeHHble oTpaxarenu
HaHocuTCA ANdY3HO oTpaxarLlasa Kpacka, a MOHTaXHas KOHCTPYKUMSA OLMHKOBLIBAETCH ropsivyMMm Croco-
Bom.

Ta6nuua 10.1 NapameTpbl aHTEeHHbI, MOHTUPYEMOW HanpsiIMyto, U ee paboune xapakTepucTUKn

CtaHOapTHble paboune xapakTepucTUKU
Monoca yactoTt
(") Auaverp (w) | KOoBbALIAHT
= F/B (nb) XPD (ab) KCBH
cpepHe# nono-
cbl (ab)
11 0,6 34,1 61 30 1,3
1,2 40,2 67 30 1,3
0,6* 35,2 61 30 1,3
13 0,9 37,8 63 30 1,3
1,2* 41,5 67 30 1,3
1,8 45,0 70 32 1,3
0,3* 31,1 53 30 1,3
0,6* 36,3 58 30 1,3
15 0,9 38,9 64 30 1,3
1,2* 42,5 70 30 1,3
1,8 46,0 71 30 1,3
0,3* 33,3 55 30 1,3
0,6* 38,6 60 30 1,3
18 0,9 41,0 63 30 1,3
1,2* 44.6 67 30 1,3
1,8 48,0 70 30 1,3
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CTaHOapTHble paboyne XxapakTepUCTUKK
Monoca yactoT nameTp (w) Koaddpuumenr
(MTu) ycunenns F/B (aB) XPD (aB) KCBH
cpegHeun nono-
cbl (ab)
0,3* 34,9 61 30 13
0,6* 40,1 66 30 13
23 0,9 42,6 68 30 1,3
1,2% 46,0 72 30 1,3
18 49,4 75 30 13
0,3* 35,0 62 30 13
26 0,6* 41,1 67 30 1,3
0,9 43,6 70 30 1,3
1,2% 46,9 73 30 1,3
N 0,3 38,0 63 30 13
0,6 43,2 68 30 1,3
28 0,3* 39,6 60 30 13
0,6* 44,5 63 30 1,3
12 0,3 41,0 60 30 13
0,6 45,8 64 30 1,3

lMpumeyvarue 1:

lMpumeyaHue 2:

lMpumeyvaHue 3:

lMpumeyvaHue 4:

AHMeHHbI, ucrnonb3dyemblie 051 Ouana3oHa 18 - 38 Tu, ocHawaromess cmaHdapmHbiM
80J1H0800HbIM ¢hriaHuem (PBR) u cpupmeHHbiM uHmepgheticom PASOLINK.

(AHmeHHbI Ons nonockl 13-15 [Tu, u 42 My ocHawaromcess hupMeHHbIM UHmMepgelicom
PASOLINK; cmaHO0apmHbili 6051IHOBOO0HbIU ¢hiaHey, He UCMOoIb3yemcs).

lpu omOenbHOM MOHMaxxe aHmeHHbl 0ns nonoc 7, 8, 13 u 15 Iy He cnedyem ucnonb-
308amb OaHHble, yKa3aHHbIe 8 mabsuuye.

B OanHOU mabnuye yka3aHbl cmaHOapmHbie 3HA4YeHUs, KOmopbie npueedeHbl Oris
crpasku.

[na aHmeHHbIx cucmem ¢ dgoliHoli nonspusayuel, Komopbie MOHMUPYOMCS Hanps-
Myto, QOCMYMHbI 8apuaHmMbl, UMerolue duamemp, OMMeYeHHbIl *.
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10.2 'mbpugHbIn cymmaTtop/ genuTtenb

Kopnopauma NEC paspabotana rmbpuaHbIi cymmaTop/aenutenb, OXBaTbiBAKOWWUA MOSMHbLIA  AManasoH
CBEPXBbICOKMX 4acTOT, KOTOPbIA UCMONb3yeTCs AN UM poBbIX pagnopeneinHbix cuctem cepum PASOLINK ¢
PUKCUPOBaHHLIM BGecrnpoBoAHbLIM AOCTYNOM MO CXeMe «Touka-Todka». [aHHbIn rmbpugHbii cymma-
Top/AenuTens COCTOWUT U3 HanpaBfieHHOro OTBETBUTENS, aHTEHHOro MHTepderca, nHTepdencoB Ans MOH-
Taxa pagunoobopyaosaHus 1 nonspusatopa. MowHocTb curHana PY, npMHMmMaemoro aHTeHHol ¢ ogHOM no-
napusauuen, paBHOMEpPHO pacnpefenseTca u OTNpaBnseTCa Ha ABa HapyxHbIX 6rnoka yepes rmbpuaHbIn
cymmaTop/genuTenbs, UCnonb3yembli AN 3alULLEHHbIX cuctem 1+1.

CyuwecTteyeT gsa Tuna rubpugHeix cymmaTopos/genutenen npoussoactea NEC: nepsbii TUN - NOAKMNOYe-
HWe KoakcmarnbHoro kabensa ansa nonoc 6/7/8Ty, a BTopor — Tun coeanHenns WG gnsi nonoc 7 - 42Ty, Mu-
6puaHbii cymmaTop/genutens NEC noaxoaut ans aHteHH Andrew nnu RFS, a Takke ana Bcex Hapy»XHbIX
6nokos NEC.

PucyHok 10.1(a) HYB gns nonoc L6/U6 Ny, PucyHok 10.1 (b) HYB ons nonoc 7/8 My
(Tvn pasbema N) (Tun pasbema N)

PucyHok 10.2 HYB ans nonoc 10 =42 'y PucyHok 10.3 HYB HoBoro tTuna ansa nosnoc
7-23T1Ty
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10.2.1. dneKTpuyeckue xapakTepuCcTUKU

Taobnuua 10.2

XapakTepucTukm rubpuagHoro cymmaropal/genurens

Monoca | AuanasoH Ma6|(c. ko- | Makcu- MuHu- Makem- WUHTepdeiic
yactoTt yacToTt H%;.;":ﬂz’ ManbHele | Manbhas | o o i (cTopoHa aH (cTopoHa PucyHok Ne
- norepu n3onauua =
(Mu) [Mu] (aB) (8B) (ab) KCBH TEHHbI) ODU)
5,925 -
L6 0,5 3,7 20 1,3 UDR70 Paszsem N 10.1(a)
6,425
U6 6,43 -7,11 0,5 3,7 20 1,3 UDR70 Passem N 10.1(a)
718 7,125-8,5 0,5 3,7 20 1,3 UDR84 Passem N 10.1(b)
718 7,125-8,5 0,5 3,5 20 1,3 10.3
10,15 -
10/11 117 0,5 3,5 20 1,2 10.2
12,75 -
13 13,25 0,5 3,5 20 1,2 10.3
15 145 - 05 35 20 1,2 10.2
15,35 DrpMEHHbI | PUPMEHHBIV
18 17,7-19,7 0,5 3,5 20 1,2 uHTepdeic | mHTepderic 10.2
NEC NEC
23 21,2 - 23,6 0,5 3,5 20 1,2 10.2
26 24,5 - 26,5 0,5 3,8 20 1,2 10.2
32 31,8-334 0,5 3,8 20 1,2 10.2
38 37 -39,5 0,5 3,8 20 1,2 10.2
42 40,5-425 0,5 4,2 20 1,3 10,2
lMpumeyvarue 1: ODU dns nonoc 6/7/8 'y mpebyem omdenbHO20 MOHMaxa.
lMpumeyvarue 2: ODU, pabomaroujuli 8 duana3oHe 7 — 4214, MOHmMupyemcs Hanpsimyio.
lMpumeyvanue 3: Ans nonocsi 28 Ty - o 3aka3y KnueHma.
10.2.2. ®usnyeckue napameTpbl
A
H L
\ ®IIAHELL:
|_154IEC UDR84
PuucyHok 10.3(a) HYB ans nonoc L6/U6 I'Ty (Tun pasbema N)
FLUOLl_vc.uuuL =00 - I ‘ c‘
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PucyHok 10.3 (b) HYB ans nonoc 7/8 I'Mu (tun pasbema N)

Taonuua 10.3 6/7/8 'y Pa3mepbl rubpuagHoro cymmartopa/genurens

MpumepHbIv BeC: 1 Kr

Monoca yacTtoT
A B C
(Mru)
L6 230 45 103
ué6 216 45 103
7/8 205,5 31 99
] I
) A
i | B e C »|
o Q o |OoCHOBHOM T PE3EPBHbIV| © (0] o
™ [-]
o)) .v ¢ & & & W ¥’
[] ITe) 5 []
|
2 ™ 2 2 L] t 2 L] - 2
) o | j | ! | 1 | o o

PucyHok 10.4 10 — 42 I'Tuy N'mMGpuaHbIN cymMmaTop/aenuTtenb
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Ta6nuua 10.4

10 - 42 I'Ty, Pa3smepbl ru6puagHoro cymmartopa/genurens

MpyvmepHbIn BEC: 4 KT

Monoca yactoTt
A B C
(M)
10/11 278,3 217 192
15/18/23/26/32/38 263,3
202 182
42 274,1
10.2.3. PykoBoacTBO NoO yCTaHOBKe
AHTEHHA g8 BOIT
= Sl i HYB
‘l‘” PA3BEM SMA MU N
* "”
"' 'l‘
1 1
1 1
] 1
g
ODU Net
KOAKCUANBHbLIN
KABEJIb T
|
CTOMKA ODU Ne2

PucyHok 10.5 Cymmatop/aenutenb ansa nonocbl 6/7/8 'y,

MNOCKAA

HANPABNAO- WAWVBA

LW WTUST

AN —=
e

N
R Il = -
AHTEHHA

—| © o °

YNnoTHUT. KonbLo

Ll

PucyHok 10.6 AHTeHHa M rMOpMUAHLINA
cymmaTop/penurtenn

(BuA c60Ky)

lMpumeyanue:

BUHTHI

HYB

PucyHok. 10.7

Gnoku ODU dna 10 -52 Ty moHmMupytomcsi Harnpsimyio.

cou

O-ring

cou

AHTeHHa, ODU u ru-
6puaHbI cymma-
Top/menutens (OOwWmn
BuA)

Enoku ODU dns nonoc 6/7/8 My mpebyrom omdenbHO20 MOHMaxa.
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10.3 OtBetBuTENnb 1006

Kopnopauwna NEC paspabotana 10-gb oTBeTBMTENDb, OXBaTbIBAOLWMIA NOMNHBIA AMana3oH CBEPXBbLICOKMX Ya-
CTOT, KOTOpPbIA Ncnonb3yeTcs Ansa undposbix paguopeneinHblix cuctem cepun iPASOLINK ¢ cdumkcnposar-
HblM 6ecnpoBOAHbIM AOCTYNOM MO CXeMe «Toyka-Touvka». [aHHbii 10-a4B oTBETBUTENDL COCTOUT M3 Hanpas-
NEHHOro OTBETBUTENS, aHTEHHOro UHTepdenca, UHTepdENCoB AN MOHTaXa paanoobopyaoBaHNa N nons-
pusatopa. MowHocTb curHana PY, npMHUMaemoro aHTEHHOW C OAHOW nonapusauuvein, pacnpegenserca m
OTMNpaBNsAETCA Ha ABa HapyXHbIX Groka npu cooTHoweHun 9:1 nocpeacteom 10a6-0TBETBUTENSA, NCNOMB3Y-
eMOoro Ans 3awmeHHbIx cuctem 1+1. Takon 10-ab oTBETBMTEND NO3BONSET NOAAEPKMBATL O0Oree BbICOKUIA
YpOBEHb curHana, Yem npuv ucnone3osaHun 3-g4b cymmartopal/genvrens.

CyuwectsyeT gsa Tuna 10-gb oteseTeButens npomssoactsa NEC: nepsblii TUN - NOAKMOMEHME KOAKCUarbHOro
kabens gnsa nonoc 6/7/8IMu, a sBTopon — Tvn coeanHenns WG ansa nonoc 10 - 38MTu. 10-ab oTBeTBUTEND
NEC noaxogut ansa aHteHH Andrew nnu RFS, a Takke ans Bcex HapyxHbix 6nokos NEC.

PucyHok 10.8(a) OtBeTBMUTENb ANSA Nonoc PucyHok 10.8 (b) OTtBeTBUTENL ANSA NOsoc
L6/U6 Iy (Tun pasbema N) 7/8 I'Ty (Tvn pasbema N)

PucyHok 10.8 (c) OTBeTBUTENDb ANA PucyHok 10.8 (d) 7 - 23 I'Tu, oTBeTBUTENb HO-
nonoc 10 —-38 'y BOro Tuna
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10.3.1. TexHUUYECKUE XapaKTePUCTUKH

Ta6nuua 10.5

Xapaktepuctuku 10-gb oTtBeTBUTENA

Monoca | Avanason Makc. ko- Makcu- MwuHu- Makeu- Untepdenc

yacTor yacToT ne6anus, | ManeHble | ManbHas | oo PucyHok N
r MOPT1-2 | notepn | msonsauus KCBH (cTopona (cTopoHa

(Mu) [rru] (aB) (aB) (aB) aHTEHHBbI) ODU)

L6/U6 | 5,925 -7,125 0,5 1,2 20 1,3 UDR70 Pasbem N 10.8(a)
718 7,125 -85 0,5 1,2 20 1,3 UDR84 Pasbem N 10.8(b)
778 7.125-8,5 0,5 12 20 13 10.8(d)

10/11 10,15-11,7 0,5 1,2 20 1,2
13 12,75 - 13,25 0,5 1,2 20 1,2

10.8(c)
15 14,5-15,35 0.5 1.2 20 1.2 dupmerHbn | DupmenHbin | 10.8(d)
18 17,7 -19,7 0,5 1,2 20 1,2 UHTEpPdENC | nHTepdenc
23 | 21,2-236 05 12 20 12 NEC NEC
26 24,5 -26,5 0,5 1,2 20 1,2
32 31,8-334 0,5 1,2 20 1,2 10.8(c)
38 37-39,5 0,5 1,2 20 1,2

lMpumeyvarue 1: ODU dns nonoc 6/7/8 My mpebyem omoenbHO20 MOHMaxa.

lMpumeyvarue 2: ODU, pabomarowuli 8 duana3oHe 7 - 38 U, MOHMupyemcsi HanpsiMyro.

lMpumeyvarue 3: Ans nonock! 28 [Ty - no 3aka3y KnueHma.

10.3.2. ®usmnyeckue napameTpbl

I

i

PucyHok 10.10 (a)

A
\_/

OTtBeTBUTENbL ANA nonoc L6/U6 I'My (Tun pa3bema N)
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PucyHok 10.10 (b) OtBeTBUTENb ANA nonoc 7/8 My (tun pasbema N)

Tabnuua 10.6 Pa3mepsbl 10-gb oTBeTBUTENA ANns nonockl 6/7/8 MMy

Monoca va- Pa3mep (Mm) MpuMepHbIit Bec
ctot [Tu] A B C D (kr)
L6/U6 260 213,2 33 40 1,2
718 237,3 195 30 - 1,2
<:
" A IS
- - - ‘ ‘

I
® o OCHOBHOMN PE3EPBHbIN
5] | 1 I

u".‘

258.3
l_l

Puc. 10.11 OrBeTBuTENnbL anga nonoc 10 - 38 Ny,
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Ta6nuua 10.7 Pasamepbl 10-ab otBeTBUTENS Ans nonoc 10 — 38 My

Monoca va- Pasmep (Mm) MpumepHbIiA BeC
ctoT [ITu] A B C (kr)
10/11 268,3 207 182 4,5
13/15/18/23/26/
32/38 263,3 202 182 4,5

10.4 OMT (opToroHanbHbIK Npeobpa3oBaTernb)

Kopnopauna NEC paspaboTana opToroHanbHbI npeobpasosatens (OMT), oxBaTbiBaOLWMIA NOMHLIA Anana-
30H CBEPXBbICOKMX YacTOT, KOTOPbIA Mcnonbsyetca ana sonHosogHoro (WG) nHTepdenca umdposbix pa-
anopenenHbix cuctem cepum PASOLINK ¢ dumkcuposaHHbiM 6ecnpoBOAHBIM AOCTYMNOM MO CXEMEe «Touka-
Toukay. OMT cocTouT U3 opToroHaneHoro npeobpasoBaTtens, aHTEHHOrO UHTepdenca n MHTepdericos Ans
MOHTaxa paanoobopynosaHus. [1ea oTAenbHbIX curHana PY, npyHuMaemble aHTEHHOW C ABOWHOM NONspu-
3auMen, pasgensatoTcs U nepedaroTcsa Ha ABa HapyxHbix 6noka (ODU) yepes OMT, ncnonb3yemblin Ans cu-
ctem 2+0.

OMT nosBonseT akTuBmpoBaTb (PYHKLMIO ABONHONW nonspusauun, obecnevmsaroLlyio yaABOEHNE NPOMYCKHON

cnocobHocTtn cuctembl PASOLINK. OMT NEC ocHalueH coeanHeHnem WG pgns nonoc 11 — 38 Ty, koTo-
pbii noaxoauT Ana aHTeHH RFS 1 Bcex HapyxHbIx 6nokos NEC.

PucyHok 10.12 OMT

10.4.1. XapaKTepuCTUKKN

—  Bo3MoxHOCTb NPsSIMOro MoHTaxa Griarogapsi BbICOKOTOYHOMY An3aliHy, paspaboTaHHOMY ANst cepum
PASOLINK

— [lpocTtas ycTaHoBka
—  Bbicoknin XPD (koadbduUmMEHT Kpocc-nonapu3aLUmMoHHON cenekumm)
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10.4.2. TexHUUYECKUE XapaKTePUCTUKH

Taobnuua 10.8 Xapaktepuctuku OMT

Makcu- Makcu- WnTepgenc
Monoca MuHn- MuHumanb- WG, BHYTpeH- .
Ouana3oH ya- . [ ManbHble Marnb- . WUnTepdhenc (ctopoHa
yacToT ctoT [ITu] ManbHbIA notepm Has usons- HEI HUW anameTp oDU)
[MMu] XPD (nb) uma P-P [aB] (MMm) (cTopoHa
(nb) KCBH
AHTeHHbI)

11 10,7 -11,7 35 0,6 38 1,3 18,0

13 12,75-13,25 35 0,6 38 1,3 15,0

15 14,5 -15,35 35 0,6 38 1,3 13,5

18 17,7 -19,7 35 0,6 38 1,3 10,5 DUPMEHHBIN MHTEP-
23 21,2 - 23,6 35 0,6 38 1,3 9,0 deric NEC
26 245-26,5 35 0,8 38 1,3 8,0

32 31,8-334 35 1,0 38 1,3 6,5

38 37-39,5 35 1,0 38 1,3 55

10.4.3. ®usmnyeckue napameTpbl
=]
. s =]
- A S V]
I
i —

e =] . 135

)

:

2393

PucyHok 10.13  Cxema OMT
Tabnuua 10.9 Pa3smepbl OMT MpumepHbIi BeC: 4 Kr
Monoca yacTtoT
[Mru] A B C
11 278,3 217 192
13/15 269,3 208 188
18/23/26/32/38 263,3 202 182
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11. KOMMNOHEHTbI UHTEP®ENCA

11.1 MaHensb /O (MDR68 - BNC, 16E1)

[aHnHas naHenb Beoga/BbiBoga (I/O) npeaHasHayeHa Ons M3MEHEHUSA MHTEPMENCOB KOaKCManbHOro pasb-
ema.

PucyHok 11.1 NMaHensb 1/O (MDR68 - BNC, 16E1)

11.2 TlpeoGpasoBaTtenb DC-DC (+/- 20 - 60 B nocT.TOKA)

OaHHbii onTuyeckuii npeobpasosatens DC-DC cnepyeT mcnonb3osBaTb ANA Nodadn NIMHENHOrO Hanpsbke-
Hus +24 unn +48 BonbT

«B pa3paboTke»

Tabnuua 11.1 XapaktepucTuku npeodpasoBartens DC-DC (npegBapuTtenbHbie)

HasBaHue TexHuYeckne xapakTepucTukun
[unanasoH BXOAHOro HanpsXeHus +/-20 - 60 (CUMMETpPUYHbIN BXOA)
[nanasoH Bbixoaa - 43 BONbTa, MaKCUMarbHbIA TOK **A
3awuTa BXOgQHOro Toka MnaBkmin NnpegoxpanuTtens, **A (MUHWA C NFOCOM Y MUHYCOM)
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12.

TECTEP FE/GBE 2 YPOBHA «1070A»

B 6onbluMHCTBE Cnyvaes MCMbITaHWA PaANONMHUIA MPOBOAATCA B NONEBLIX YCNOBUSX. KOMMAKTHBIA N Nerkunim
Tectep FE/GbE 2 ypoBHa «1070A» naeansHo noaxoaunT ANA NPOBeAEHUSA TakMX NCMbITaHUIA obcnyxusato-
wym nepcoHanom. OH npocT 1 yaobeH B aKchnnyaTauum U MOXeT UCNONb30BaTbCA AN PasfMyHbIX UCMbITa-
HWUA NIMHUIA 1 NPOBEPKM NPONYCKHOM CnocobHOCTW.

12.1

T -
) 'H‘h\
I e Y )
LS I O
£ormmgcs. . =
[. & B =
L\\J. _M
)0}

PucyHok 12.1 NopTtatuBHbIN TecTep 2 ypoBHSA «1070A»

XapaKTtepucTUKn

Pa3paboTtaH ansi MOOMNbLHOM TPAHCNOPTHOM CeTH

B oanH 6nok BkntoyeHbl pasHble MHTepdenchl (10BASE-T/L00BASE-TX/1000BASE-T/SX/LX).
dopmupoBaHme Tpaduka B 3aBUCUMOCTM OT CKOPOCTU Nepesayn Ha fMHUN

OnpefeneHne BO3MOXHOCTEN coeAvHEHWs (NOTeps Kkagdpa, 3ajepxkka, [XuTTep, noroca
nponyckaxnus) npyn 10M6éut/c-1Iéut/c

YcTaHOBKa 3aBOpOTa ANs NPOBEpPKM KaapoB nocpeacTsoM nepesoaa MAC-agpeca

MpoBepka coeaMHAEMOCTM, YCTaHOBKa 3aBOPOTa U TPacCUpoBKa NMHUMN CBSI3U C NMOMOLLbI OYHKLAM
OAM

OBmeH KOpOTKMMM COOBLLIEHNSMIN BO BPEMS MPOBEPKN
CoxpaHeHune gaHHeix B hopmate CSV, koTopble MOXHO 3awmndpoatb 1 nepegatb no USB-kabento

BHewHun BuAg
MopTaTMBHOCTb: 180(l) x 90(B) x 33() mMm, Ha NONOBMHY MEHbLUE pa3mepa Halumx
TPaaLMOHHBIX NPOAYKTOB
JlerkocTb: npymepHo 500r, Ha MOMOBMHY MEHbLUE Beca HaluX TPagULMOHHBIX
NpPOAYKTOB
MuTtaHne ot BaTapeek: YeTbipe 6aTapenkm AA
YKK-moHuTOp: LiBeTHOM CeHCOpHbIA aucnnen auaroHanbo 4,3 AlOAMa  BbICOKOW

SAPKOCTM U ¢ BonbLuMM yriiom o63opa

N E‘ -62- PLO51_02.doc

www.radio-2.ru info@radio-2.ru



MTD-PL-051/230214 iPASOLINK 400

13. NMEPEYEHb 3TAJIOHHbIX CTAHOAPTOB

Xapaktepuctuku Ethernet

IEEE 802.3i IEEE 802.1d/802.1w
IEEE 802.3u IEEE 802.1s

IEEE 802.3abi ITU-T G.8031

IEEE 802.3z ITU-T G.8032

IEEE 802.3ae RFC 4448/ 3036/ 4447
IEEE 802.3/802.1d/802.1q RFC 1757

IEEE 802.3x IEEE 1588

IEEE 802.3q IEEE 802.3af /302.3at
IEEE 802.3ad ITU-T G.8261

IEEE 802.1ag/ITU-T Y.1731 ITU-T G.8262

CrangapTtbl ETSI

ETS 300 019 ETSI 302 217-2-2
ETS 300 119 ETSI 302 217-4-1
ETS 300 147 EN60950

ETS 300 385 MIL-HDBK-217F

ETS 300 386 MIL-HDBK-781D

ETS 300 753 IEC 60154-2

ETS 301489-4 ITU-T Pek. K.20/21/45

CraHgaptbl ITU

ITU-T Pek. G.702 ITU-T Pek. G.821
ITU-T Pek. G.703 ITU-T Pek. G.823
ITU-T Pek. G.704 ITU-T Pek. G.825
ITU-T Pek. G.707 ITU-T Pek. G.826
ITU-T Pek. G.781 ITU-T Pek. G.828
ITU-T Pek. G.783 ITU-T Pek. G.831
ITU-T Pek. G.784 ITU-T Pek. G.957
ITU-T Pek. G.811 ITU-T Pek. G.7041
ITU-T Pek. G.812 ITU-T Pek. G.7042

ITU-T Pek. G.813
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14. CMUCOK COKPALLEHUW

ACAP AnbTepHaTUBHasA NONApPU3aLMs COCeAHUX kaHanos  Yacr. YacroTa
GbE, GBE Gigabit Ethernet
ACCP OcHOBHas Nonapu3aLmsi COCeAHUX KaHanoB 3GPP [poeKT napTHepcTBa TPETLEro NOKONEHNA
ACK MoaTBepxaeHve GUI padpmueckun nitepdeinc nonb3osaTtens
AGC ABTOMaTWN4ECKOE YyNpaBrieHne ycuneHnem H [opu3oHTanbHas
ALM ABapwiHbIN curHan HDB BbicokonnoTHoe GunonspHoe kogmpoBaHue
AMR ApantvBHas moaynsuus HYB 'mbpuaHoe ycTponcTeo
ANT, Ant.  AHTeHHa IDU BHyTpeHHuii 6riok
APS ABTOMaTWN4ECKOE 3aLLUTHOE NepeKnioyeHne IE Internet Explorer
ATPC ABTOMaTW4eCKoe ynpasreHne MowHocTbo nepesaT- |IEC MexayHapoaHas anekTpoTexHNYeckas KOMUCCus
ynka
AUX BcrnomoraTenbHbin IEEE WHCTUTYT NHXeHepoB No 3MneKTPoTEXHUKE U paano-
3NEeKTPOHUKe
BBE doHoBas 6rioyHas owmbka
BER YacToTa nosiBneHmsi olwmboYHbIX GUTOB IIF WHTepderic
BPF Monocosoi punbTp ny MpomexyTouyHas yactoTa
BC BasoBas craHuus IHG BeicokonpounssoautenbHbin iPASOLINK
BSC KoHTponnep 6a3oBoi CTaHLuM IN Bxoa
BTS Basosas npuemonepegatoLwias craHuns INC INC-100
C-No C-Node INTFC WHTepderic
CAPEX KanutaneHble 3aTpaTbl ITU Me>ayHapoaHbIli Coto3
CCDP CmexHble KaHanbl C ABOWHON nonspusauuen 3NEeKTPOCBA3N
CEPT EBponeiickaa opraHnsauus agMmHucTpaumii novtsl n 1TU-R Moppasaenenue ITU no ctaHaapTMsaumm pagnocses-
CBA3N 3n
CESOPSN  3mynauus kaHanos B CETAX C kOMMyTauwmei naketos ITU-T MoapasaeneHue ITU no ctaHaaptusaumm Tenekom-
MYHUKaLWn
LACP [MpoToKkon ynpaBneHns arpermpoBaHNeEM NUHWIA CBS-
3n
CIR [apaHTMpoBaHHas ckOpoCTb UHPOPMaLMOHHOro no-  LAN- JlokanbHas BbluMCMTENbHASA CETb
TOKa
CKT Cxema LCT JlokanbHbIN TepMUHAN CBA3N
CLK TakToBbI reHepaTop LDPC KOHTpOnb YeTHOCTV NPU HWU3KOW MNOTHOCTN
CMI KoanposaHHoe npeobpasoBaHue nornyeckux ypos- LED CeeToaunog
HeW KoA0BbIX NOCLINOK
CONV MpeobpasosaTtens LNA Manowymsiwmia yeunurens
CORBA O6Lwasn apxutekTypa bpokepa 06bekTHbIX 3anpocoB  LO JlokanbHbIN reHepaTop
MIX MpeobpasoBaTenb 4acToThbl
CoS Knacc obcnyxuBaHus MME Y3en ynpaeneHust MOBGUINbHOCTbIO
un LleHTpanbHbIn npoueccop MODEM MopaynsiTop-aemoaynstop
CRC MpoBepka npn NOMOLLY U3BLITOUHBIX LIMKITNYECKNX MON MoHuTop
KOAOB
Cs PasHeceHue kaHanos MPLS MHoronpoTokonbHasi KOMMyTauuWs N0 MeTKam
CTRL Ynpasnexve MPX MynbTunnekcop
DC [MOCTOSIHHBIN TOK MSC MoOBUNbHBIN KOMMYTaUWOHHbIA LEHTP
DCN CeTb nepegayn gaHHbIX MSE MHorogyHkuMoHanbHas nnata MSE
DI BBog AaHHbIX MSP 3awumra cekumin MynbTUNIEKCMpoBaHMEM
DO BbiBOA Aa@HHbIX MTBF CpegnHee Bpemsi 6e30TkazHON paboTbl
DUP [Lynnekcop MUX MynbTunnekcHoe o6opyaoBaHue
DXC Lindpposas kpocc-kommyTaums NBI MHTepdelic K BblluecTosLLel cucteme
SMC OnekTpomarHuTHas coBmectumocTtb (OMC) NE CeTeBoN anemMeHT
EML YpoBeHb ynpaBneHns anemeHTamu NML YpoBeHb yNpaBneHusi CeTbio
EMS Cucrema ynpasrneHusi aneMeHTamu NMS Cuctema ynpasrneHus CeTblo
ES CeKyHAHbIN UHTepBan ¢ ownbkamm Opt OnTtuyeckun
ETSI EBponelickuit MHCTUTYT CTaHAapToB B obnactn tTe-  OAM JkennyaTtaums, aAMMHUCTPUPOBAaHKE 1 0BCNyXuUBa-
NEeKOMMYHVKaLmin Hue
F/B KoacppumumeHT 06paTHOro n3nyyeHust aHTEHHbI obuU HapyxHbin 6riok
FE Fast Ethernet OFS CekyHaa, coaepkallasi CUrHan Bbixoaa 3a rpaHuubl
Kagpa
FEC HenocpeacrteeHHoe ncnpaeneHue ownbok OMT OpToroHanbHbIn NpeobpasoBaTternb
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OPEX OnepaunoHHble 3aTpaThl SEP Mepuop c cepbesHbIMK OLIMBKaMK
OPT OnTuyeckuin SES KonmuyectBo cekyHf, C Cepbe3HbIMM OLLIMbKamu
0SS CucTtema akcnnyaTaumoHHON NOAAEPKKN SFP Pa3bembl ¢ MmanbiM opm-hakTtopom
ouT Bbixoa SMS Cucrema € CUHXPOHHBLIM MYTbTUNMEKCUPOBAHNEM
PA Yeunutenb MOLLHOCTU SNCP 3alumTa coeanHeHuin noaceTu
PBR l'epmeTnanpyemebli TUN B, kKBagpaTHBbIN,
NpAMOYrosbHbIN hnaHey SNMP MpocToi NpoTOKON ynpaBneHns CETbIO
PDH [ne3noxpoHHas umdposas nepapxus
PIR MakcumanbHas CKopocTb MHGOPMAaLMOHHOro notoka SP Crporuin npuoputeT
PMON MOHUTOPUHI NPOU3BOAUTENBHOCTN ST™M CWHXPOHHbBIN TPAHCMOPTHBIN MOAYMb
PNMSj Java Bepcusa cuctembl ynpasneHus CeTbio STP [MpoTokon cBA3ytoLwero gepesa
PASOLINK SW MepekniovaTens
PNMT] TepmuHan ynpasneHus ceTbio PASOLINK, SYNC CWHXPOHHBIN
Java-sepcus TDM BpemeHHoe pasaeneHue kaHanos
Pol. Monapusaums TNC BbICOKOYaCTOTHBLIN pasbem Huna-KoHuenbmaHa
4/MnH YyacTen Ha MUNMMUOH ToS Tun cepsuca
PPP [MpOoTOKON CO CXEMOW «TOYKA-TOYKA» TQC BCcecTOpOHHMIA KOHTPOIb KayecTsa
PS Bnok nutaHus > MepepaTtunk
PWE PDYHKUMSA aMynaLMK NceBAoKaHana UAS CeKyHAHbIN MHTEPBAN C HEA0NYCTUMbIM Ka4eCTBOM
PWR MuTtaHue UsB YHuBepcarnbHas nocriegoBaTtenbHas WuHa
QAM KBagpatypHas amnnutyaHas moaynsaums \% BepTukanbHbi
QoS KauecTtBo obcnyxvBaHus B BonbT
QPSK KBagpaTtypHas dasoBasi MaHMnynaums V-No V-Node
PY Papunoyacrota VLAN BupTtyanbHas LAN
RFS Paauno4actoTHblE CMCTEMBI VPN BupTyanbHas yactHas ceTb
RNC KoHTponnep paauocetu KCBH KoaghpuumeHT cTosuen BomHbI N0 HanpspkeHuo
RSL YpoBEHb NPUHUMAEMOoro curHana WDM CnekTpanbHoe ynnoTHeHne kaHanos
RST 3aBepLueHne cekumm pereHepartopa Web «BcemupHas naytuHa»
RSTP BbICTPbLIN NPOTOKOMN CBA3YIOLLErO AepeBa WG BonHosoa
RX MpuemHuk WRR B3BeLueHHbIN LMKMNYECKUn anroputm gucnetyepu-
3auum
SAToP CTpykTypHO-He3asucumbin TDM-Tpaduk, nepegasa- XPD KoadhduumeHT kpocc-nonapru3aLmMoHHOR cenekumum
eMbIil N0 MakeTHOW ceTu
SC CnyxxebHbIn kaHan XPIC Kpocc-nonsapr3aumoHHbin nogaBuTesb NoMex
SDH CuHXpOHHas undposas nepapxus

lMpumeyvarue: [JaHHOE MEXHUYECKOE OnucaHue ekn4Yaem ece umeruuecss ¢yHkuuu. CneyuasibHble
¢yHKUUu docmyrnHbel 6nazodapsi coomeemcemayrouweli KombuHayuu annapamdogo U npo-
epaMmMHO20 obecrieyeHus. [ns 3akaza makux cpedcms, HeobxoOuMbix Onsd akmueayuu
KOHKpemHbIX ¢byHKUul, ucrnonb3ylime delicmaytowull npadc-nucm.

B HacToswem AoKyMeHTe NpuBEAEHO OnucaHue TeKyLlel Bepcun ctaHpapTHoro obopygosaHus kopnopauun NEC.
Mpyn Hanumuum Kaknx-nMbo nNPOTUBOPEYNA MEXAY HaCTOALWMM [OKYMEeHTOM u OnucaHuem cuctembl wu/vnm

[eknapaumeit 0 cooTBeTCTBMM nocnegHne umetoT bonbluyto cuny. Kopnopauuss NEC He HeceT OTBETCTBEHHOCTU 3a
coaepxallnecs B HaCTOALLEM JO0KYMeHTe OLIMBKU.

Cneuundmkaumm wnnm KoHdurypaumm, npeAcTaBleHHble B HacCTOSLWEM [OKYMEHTe, MOryT ObiTb u3meHeHbl 6e3
yBEeLOMIIEHNS NO NpUYMHE fanbHenwero yny4ywexus koprnopauven NEC ceoeld npogykumuun.

B HacTosiem [oOKymMeHTe cofepXuTcs KoHduaeHumanbHas wuHgopmauus kopnopauum NEC. 3anpewaetcs
KOMMPOBATb, BOCMPOU3BOAUTb, U3MEHSITE UMM PacrnpOCTPaHsATb HaCTOSLYy MHopMauuto 6e3 npeaBapuTenbHOro
NMCbMEHHOro paspeLueHus kopnopaumn NEC.

«Windows», Bkntodas «XP"Vista»»7»»2003_server»»2008_server»», - 3aperncTpmpoBaHHbl€ TOBapHbIE 3HAKN KOpno-
pauwnmn Microsoft. « UNIX» - 3apernctpupoBaHHblil ToBapHbIA 3Hak « The Open Group».
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