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1. HA3HAYEHUE MoBsusPuaX 10G

1.1 OBLUAS UHOOPMALMA

O6opynoBaHne Mobmbpuax-10G npeaHa3Ha4YeHo A8 opraHu3aumn nonHoaynaekcHon IP-cesa3m 10
Gigabit Ethernet mexay aAByMsa o6bekTaMy Ha HEBOMbLLINX PAaCcCTOAHUAX. KOMMAEKT COCTOUT U3 ABYX
npueMonepenaTyMKoB, KaXxabl U3 KOTOPbIX paboTaeT B yCOBUSAX NMPSMON BUOAUMOCTM Ha paboumnx
yacToTax B HENMUEH3MPYeEMOM Anana3oHe 57-64 Iy (V-band).

[JaHHas nuHuMsa CBS3M nNpegHa3HayeHa Aas NpUMEeHeHMs UM@poBbIX KOMMYHMKaUMA "Touyka-To4yka"
B TPaHCMOPTHOM OTpaciu, BKAKOYasa BbIFrpy3Ky/3arpy3Ky AaHHbIX Ha O6LWECTBEHHOM TpaHchnopTe,
XKeNe3HOA0POXHY M MOPCKYHO CBS3b. JIMHUS TakXe MOXEeT MCMonb30BaTbCs AN PUKCUPOBAHHOM
6ecnpoBoaHON CBSA3W, HanMpuUMep, B KOPrMOPAaTUBHLIX CETAX BHe noMmeweHun, ans IoT mn IPTV n
6ecnpoBOAHOM NOAKNOYEHUM AOMOBbIX CETEN Y NPOBanAepoB UHTEPHETA.

MpueMmonepenaTymMky BbIMOJSIHEHbI BO BJlaro3alMLUEHHOM KOPMyce W OCHalWeHbl BCTPOEHHbLIMMU
aHTeHHaMun C (@das3npoBaHHOW peweTkon. [puemonepenatunkn Mobubpmax-10G 06bI4HO
MOHTUPYIOTCS Ha KpbllWe TPAHCMOPTHOro CpeacTBa, Ha CTonbe MAM Ha BbIWKE U COAEPXWUT CAOTbI
ans mogynen SFP/SFP+ ansa noakntoyenus kK cetn LAN/WAN.

Mobunbpunax-10G npeacraBnseTr coboM MNONHOCTbIO Y/IMYHYKO pPaAUOSIMHUIO, PacCUYMTaAHHYIO Ha
paboTty npu TemnepaTtype oT -50°C (-58°F) go +60°C (148°F) n BnaxHoctn go 100%. Obuwee
pabouee paccrosiHue coctasnser go 400 m.

Beb-nHTepdenc paauopeneinHbix crtaHumii Mobmbpuax-10G npepgHa3HadeH ans obecnevyeHus
npoueaypbl HacTpOWMKWM paguoKkaHana, HaBeAeHMs aHTeHH Apyr Ha JAapyra npum ycTtaHoBke
npueMonepenaTyMkoB Ha MecTax 3Kcnjayatauum, a TakXke Ans yAaseHHOro MOHUTOPUHra W
yrnpaBJ/ieHMs COCTOssSHMEM 6ecnpoBOAHOr0 COeAMHEHUS B MNpoOLEecce WCMoJib30BaHUS 3TOro
obopypoBaHus.

Beb-nHTepdenc asnsgeTcss BCTPOEHHOM (YHKUMEN ANs BCEX MOAENen paanopesierHbiX CTaHuuii
Mobunbpunax npomssoacTea «JOK».

|/|CI'IOJ'Ib3yeMaFI TEPMUHONOINA:

e Mobubpnax-10G — TOproBoe HaMMeHOBaHME KOMIJIEKTa paguopenenHbix ctaHuuin (PPC)
6numxHero gencreua anga gvanasoHa 57-64 I'Ty (V-band);

e PaanMOMOCT — KOMMJEKT U3 ABYX PaAMOpenielHblX CTaHUNA, MexXay KOTOPbIMW YCTaHOBJ/IEeHa
6ecnpoBoaHas CBA3b, OH XXe — paanopenerHas nuuus, PPJI;

e PPC — paauopenenHas CTaHUMUs, TMOMNHOCTbIO WHTErpMpoOBaHHOE YCTPOWCTBO AN4
6ecnpoBoAHOro coeanHeHns ¢ ApyrMM pagmo, Bkatdas aHTeHHy, nopT 10 Gigabit Ethernet,
MOAEM M paguMo4vacTOTHbl€ KOMMOHEHTbl, CUCTEMY KPENJeHUs K Onope;

e MogeM — yacTb paguomoayns, Bkwoudas komnoHeHTbl 10 Gigabit Ethernet, KOMNOHEHTHI
nepepatumka (Tx) u npumemHmka (Rx). Momem nepegaer v NpuMHUMAET AaHHble MexXAay
OMNTOBOJIOKOHHbIM kabenem Ethernet n 6ecnpoBOAHLIM CUrHasOM OT a@HTEHHblI C
pagaMoyacTOTHbIMM KOMMOHEHTaMMU.

e [IpMeMonepepaTumk, TpaHcMBep — Habop n3 nepepatumnka (Tx) n npuemMHmka (Rx)

e PaaMoyacToTHble  KOMMOHEHTbI —  BbICOKOTEXHOJIOMMYHbIN Habop  KOMMOHEHTOB
MUIJIMMETPOBOIO AMana3oHa, KOTopbie 06MEHMBAKOTCA MOTOKOM AaHHbIX MeXAay MOAEMOM U
aHTEHHON.
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1.2 OCHOBHBIE ®YHKLIMOHANBHBIE MAPAMETPbI OBOPYJOBAHNS

e MakcuManbHas CKOpOCTb nepeaayvn aaHHbix 10 Féut/c

YacToTHbI Auana3oH: 57-64 [Ty (onumoHanbHO 57-71 [Tu), Ao 6 nogavana3oHOB B
npegenax 3Toro YacToOTHOIro BblAeNeHus.

SNMP v.2; MIB-II; IP-MIB; IF-MIB v Enterprise MIB; WEB
MonHoaynnekcHoe 6ecnpoBogHoe coeanHeHne 10GbE

AganTueHas Moaynsaums

Mopaepxka IEEE 1588v2 (TC)

HazexHoCTb n Npon3BoAUTENbHOCTb, KaK Y ONTOBOJIOKHA

MpocTas yctaHoBKa, Masble rabaputbl o6opynoBaHus

KoMnaKTHbie MHTErPMpPOBaHHbIE @aHTEHHbI C da3MpPOBaAHHOWN peLIETKON
OTCyTCTBME 3NEKTPOMArHUTHBIX MOMEX B OKPY>KatloLyo cpeay.

1.3 MoanonKALMM NO HAMPSXXEHMIO MUTAHUS
NmeeTcs BO3MOXHOCTb Bblibopa Mmogenn Mobubpuax-10G no HaNpsXXeHUo NUTaHWs, B TOM Yucne
1. BbaszoBas mogenb Mobunbpnax-10G/36-60, ansa uenun nutaHusa 36-60 B NnOCTOSSHHOrO TOKa
(TUNMYHO ANS NCNONBb30BAHUS HA XeNe3HOA0POXXHOM M MOPCKOM TpaHcnopTe).

BHewHnin 6nok nutanma 230 / 54 B no ymon4yaHuio noctaensieTca ansa kaxgon PPC 6azoBoro
NCNoOJTHEHWNA.

2. Moandunkauma Mobmubpuax-10G/18-36, paccumTaHHas Ha HanpsbxeHune 18-36 B
MOCTOSAHHOIO TOoKa (TUNWUYHO ANs aBTOMOO6UABLHOIO TpaHCNopTa, BK/. aBTOOYChl).

1.4 [JANbHOCTb AENCTBUSA MOBMBPUOAX-10G

O6opynoBaHne Mobumbpuax-10G oTHOCUTCA K paauMoONIOKaUMOHHBLIM NIMHUAM BNIMXKHEro AencTeus,
paboTaloLero B yC/I0BUSIX NPSIMOM BUAMMOCTU Mexay npueMmonepenaTymkamu.

MakcmManbHas ckopocTb nepegaun 10 6uUT/Cc paHHbIX rapaHTUpyeTcs B npegenax o 0.5 go 10 ™,
obulas paboyvas ganbHocTb — A0 400 M.

MponyckHaa cnocobHOCTb, AynneKc

>
10 Gbps 7 Gbps 5 Gbps 2.8 Gbps 1.4 Gbps 0.7 Gbps

1 10 100 150 200 300 400

HOanbHocTb cBA3n, m  (0.5-400m)

Puc. 1. lponyckHasi cniocobHocTb PPJ1 0T A4a/IbHOCTU B pEXMME MOJIHOIro Ayriexkca
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1.5 CoEPbl NPUMEHEHUSA MOBUBPUAX-10G

O6opynoBaHne Mobubpuax-10G MOXET 6biTb MCMOSIb30BAHO B Pa3/IM4YHbIX MPUTOXKEHUAX, Tae
TpebyeTcsa AynnekcHas WwunpokononocHasa cBsasb 10GbE Ha kopoTkue paccTtosHus.

K TakuM nNpunoXXeHnssM OTHOCATCS, B YaCTHOCTU, cneayoLwme cueHapumn:

- 3arpy3sKa 1 BbIrpy3Ka ZlaHHbIX C/Ha TPaHCNOPTHOE CPeACTBO MPU MOAKIOYEHUN K CTaLMOHapHOM
CEeTM Ha aBTOBOK3ase, B TpaMBaliHOM [eno, Ha >KeNe3HOAO0POXXHOM BOK3asie, CTaHLUUM METPO U T.A.

- B kauectBe 10-rurabmtHoro KaHana CBs3U, coeAMHsOWEro 60pTOBYO JSIOKANIbHYKO CETb MexXxAay
ABYMSI ABMXXYLUMMUCS TPAHCMOPTHbIMU CpeacTBaMu, HanpuMep Mexay ABYMS CUEMSIEHHbIMU X/A
coctaBamMu Tuna «CancaH».

- B kauecTBe 6ecnpoBOAHOrO KaHasna CBA3M Mexay KPyWU3HbIM CylHOM (MapoMOM M T.M.) U TOYKOM
[OCTyna K CeTU Ha npuyane MOpCKoro noprta Ans obecneyvyeHuns NnacCaXMpoB LMPOKOMOSIOCHbIM
[OCTYNOM B MHTEpHET, 3arpy3ku Ha cyaHo 06HoBNeHui MO Ana TEXHUYECKUX CUCTEM U T.A4.

- B kauvecTBe dmkcnpoBaHHOM 6ecnpoBOAHON CBA3KM "TOuka-To4YKa" Mexay ABYMS 34aHUSAMU UK
COOPYXXEHMSAMM Ha NPOMbILWIEHHON Naowanke, B a3ponopTy u T.4.

10 Gbps wireless

UT-cuctema
Data Booster onepartopa
Switch —

T
o cetv
I = 2 ..
S 10 Gbps y Switch Data Booster
wireless
Hdeno

10 Gbps
wireless
L

UT-uHdpacTpyKTypa
nopra

Puc. 2. lNpumepsbl npumeHeHnst obopyaoBaHus Mobubpuax-10G
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1.6 ArPErALMSA BECMPOBOAHbIX KAHAMOB CBSA3W HA OBOPYAOBAHUN MOBUBEPUOX-10G

PaanomocTtbl  Mobubpuax-10G MoryT 6bITb NIerkoO  arperMpoBaHbl AN OpraHusauunu
CBEPXLUMPOKOMNOSIOCHOro 6ecnpoBOAHOrO KaHana Mexay ABYMS Todykamu. B 3aBucuMmocTu OT
peryiiMpoBaHusa 4acTOTHOrO crekTpa obliee KOMMYEeCTBO arperMpoBaHHbIX PaAMOMOCTOB MOXET
COCTaBNATb OT 2 A0 3, KaXAblli U3 KOTOPbIX UCMO/b3YET ABa BblAE/IEHHbIX MNoAANaNa3oHa.

B Poccuu paspeweH gnanasoH 57-64 Ty ans pagvonoKauMOHHbIX JIMHUA MPSAMOW BUANUMOCTU, W
MOXXHO arpervpoBaTtb ABa napansenbHo paboTtawowmnx pagnomocta Mobmnbpuax-10G (Puc. 3).

Hanpumep, B CLUA, roe FCC paspewaer pacnpegeneHme dacrtotr 57-71 [Tu, konuyectso
arperMpoBaHHbIX pagnoMocToB, paboTaloWwmx C O AHUX M TEX Xe ToYeK, MOXEeT AoCTUraTb 3 LWT.

Mo6ubpuark

Mo6ubpuax

Wireless channel #1

&
57.24-61.56 GHz

Switch #1 Switch #2

Mobunbpuax Mo6ubpuax

Wireless channel #2

61.56-65.88 GHz

Mo6ubpuaxk Mobubpuak

Wireless channel #3
OnuUUOHaNbHO

E
65.88-70.20 GHz

Puc. 3. MakcumasibHOE YMUC/10 arperupoBaHHbIX paAMOMOCTOB B COOTBETCTBUU C YaCTOTHbLIM pa3peLleHnem

OpgHoKaHaNbHaA apxuTekTypa Mobubpugx 10G

On-board Services i
, MobiBridge MobiBridge

'?% ((( ,)) I === 10GE wireless channel —=—
* WGEmterlace .
O 10GE interface 10GE interface

Da1a Bouster

On-board Network

Rail operator's
control center

MHorokaHanbHana apxutektypa Mobubpmnax 10G

MobiBridge #1 MabiBridge #1
== 10GE wireless channel #1 ——=——mmm

On-board Services

((‘ ’)) Data Booster#1
1GE mleﬂace 10GE interface
| 1GE mterféce = 10GE interface
# =

On-board Network Data Booster #n

McbiBridge #in X MabiBridge #n
e 10GE wireless channel #n e

10GE interface

Rail operator's
control center

Puc. 4. Mpumep arperaumv pagnoMoCTOB AJ1S1 TPAHCMIOPTHOIO MPUMEHEHUS C 60bLIMM TPaghUKoM
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2. MoHTAX MoBMBEPUAX-10G

2.1 KOMMNMEKT NOCTABKW
O6opynoBaHne Mobunbpuax-10G noctaesnsertca B 1 kopobke.
Kopobka c TpaHCMBepaMu COAEPXUT BHYTPU 3 KOPOOKM MeHbllero pasmepa. [lse U3 Hux cogepxar

no 1 TpaHcmBepy n ogHa Kopobka coaepXuT ABOMHON Habop 6nokoB nuTtaHmnsa 230/54B c kabensamm,
KpOHLWTenHOB (rnogBeca), pa3beMOB, XOMYTOB, METU30B.

Puc. 5. Habop nocrasku Mobubpuax-10G

B komnnekTe nocTtaBkuM MMeTCs 2 KpoHwTenHa noaseca PPC k onope (B Touke YCTaHOBKMW).
KpOHLWTelMHbl NOCTaBNATCSA B YaCTUYHO cobpaHHOM BUAe.

Tabnuya 1. YnakoBOYHbI JINCT A1 TPAHCUBEPOB

HaunmeHoBaHue KonunuecrtBo
TpaHcuBep (NpuemonepeaaTymnk) B kopnyce B cbope 2
BnaronbinesawmTHble GUTTUHIM 419 Pa3beMOB 6
NcTouHnk nutaHmsa 230/54B 2
MoOHTaxHbIlh Habop (MeTu3bl, akceccyapbl) 2
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Tabsmya 2. MoHTaxkHbIvi Habop

HanmeHoBaHue KonunuecrtBo
KpoHwTelnH ¢ 2-Ma cteneHsmm cesoboabl (T.H. «noaBec») 2
XOMyT MeTanInyeckuni 6
Kabenb anekTponutaHusa ans nogkntoyeHuns kK cetn 230 B 2
MoHTa)xHasa nnacTtuHa ana kpenseHnsa PPC k onope 2
Habop meTn3os 2
Knemmsl 2

2.2 KABE/IbHAS PA3BOAKA HA MECTE YCTAHOBKWM

O6opyanoBaHne Mobnbpunax-10G noagkno4yaeTcs K IOKasbHOW CETU 3KCNyaTaHTa uan K 60pToBoOiA
CeTW AaHHbIX TPAHCNOPTHOro cpeacTBa Tpemsl kabensmu:

e Ontuyeckun kabenb Ansa nepegayn AaHHbIX,
¢ Kabenb «BuTaa napa» Ansa ynpabBaeHUs U MOHUTOPUHIa coctosHmsa PPC,
e Kabenb nutaHms (2-X XXWJbHbIN).

Admin PC
(during repair or

Admin PC
(during repair or

! Mobigridge-10G I i
aliignment) \ oorose Wireless connection MobiBridge-106 / aliignment) ,
= —

surge ¥ . ™

pl#o ector Gross-connection Cross-connection 5”"%‘3 4

] box OUTDOOR OUTDOOR box protector
INDOOR INDOOR

e
p I'O%ECtO r ==

Monitoring Data
UTP cable fiber

B
== pro%ector

1l

H

Monitoring | | Data H
UTP cable fiber !
1

1l

Switch Switch

LAN LAN

Admin PC

Admin PC

WAN |
E (connecting over Internet)

Puc. 6: [Quarpamma ceteBoro nogkitoyeHus Mobubpuax-10G

Onsa kabena «BuTas napa» npu akcnayataumm Mobubpuax-10G B pexuMme «TouykKa-Touka» Ans
CeTeBOro CoeANHEHNs HenoABUXKHbIX 06bEKTOB pEKOMEHAYeTCS UCMOoNb30BaTbh 610K rpo303alunTsl
OT BbICOKOBOJIbTHbIX MMMYNbCHbIX NoMeX (Ethernet Surge Protector).

ITK 6110KN rpo303allnTbl PEKOMEHAYETCSA MCMOMb30BaTbh KaK BHYTPM MOMELLEHUS A0 aKTUBHOIO
ceTeBOro 060pyAoOBaHus, Kyda npuxoauT Kabenb «BuTas napa» oOT PPC, Tak W CHapyxwu,
pacnonioXuB paZoM C NnpueMonepenaTymKoM.



NHCTPYKUMS MO MOHTaXyu NMyCcKy pagunopenierHbix cTaHumim Mobmnbpnax-10G = D[

CeyeHne xwun kabens nutaHusa A[OMXKHO ObiTb He MeHee 1,5 MM2. HopMmanbHoe BbIXOAHOE
HanpsxkeHue Bl coctaBnsieT 54 B nocrtosiHHOro toka. HanpsixeHne B kabene NOCTOAHHOrO Toka
n3-3a NageHus Hanpsi>KeHns A0/IKHO 6bITb HE HUXE YPOBHS 36 B NOCTOSAHHOro Toka (Mnm Huxe 18
B nocTtosiHHOro Toka Ass1 aBTOMOBUIbHOM BEPCMM paanMoMocCcTa € AnanasoHoMm 18-36 B).

ONTOBOJIOKOHHLIN Kabenb oT ceTeBoro o6opyaoBaHus NpokKiagbliBaeTcs HENOCPEeACTBEHHO K PPC.
Kaxpaas PPC noctaBnsieTcst ¢ 3anacHbiM Mmoaynem SFP+.

JocTtyn k Beb-uHtepdency Mobmnbpunax-10G MOXHO NONYyYUTb cneayrwmnMmn 3-mMa cnocobamu:

1. Mo nokanbHoOM cetn npeanpusatTusa no IP-aapecy PPC B kopnopaTUBHOM CETU — 3TO
OCHOBHOW Cnocob.

2. Yepes nHtepHer no IP-agpecy PPC (yuntbiBas, uto 310T IP-agpec cucTteMHbin
aAMUHUCTPATOp NpeanpuaTms obbl4YHO 3aKpbiBaeT ANa AOCTyMna U3BHE B Lensx
MHdopMaunoHHom 6esonacHocTn JIBC npeanpusatums).

3. MpsamMoe noak/IlOYEHUE K pa3beMy Ha kopnyce ycTpoincrtea Mobmnbpunax-10G ¢ HOyTOyKa
npu nomowu kabens «BuTas napa C pa3beMoM RJ-45» — 3TOT cnocob mcnonb3ywT npu
onepauusax nposepku/Hanaakm obopynoBaHMsa Ha MecTe yCTaHOBKM (Ha Kpbllle, Ha MaJuTe 1
T.n.) wnm npu nposepke pabotocnocobHocTn PPC B ceTeBor nabopaTtopum npeanpusatms.
C pacnonoxeHuem pa3beMoB Ha kKoprnyce Mobmnbpuax-10G MOXXHO 03HaKOMUTLCA Ha Puc. 2.

MpumeuaHue. 10 yMON4YaHMIO, ¥ KaXA0ro n3 AByX TpaHCMBEPOB KoMMaekTa Mobunbpmnax-10G
ecTb cBoi IP-agpec ana gocryna kK Be6-uHtepdericy. Ot IP-agpeca pa3Hble: TpaHCUBep C
YETHbIM CEPUNHBLIM HOMEPOM UMeeT BHYTpeHHUN IP-aapec 192.168.127.254, a C HEYETHbIM -
192.168.127.253. CepuiiHbin HOMEpP MOXHO Y3HaTb Ha WWAbAE HA KOpNyce NnpueMonepenaTymka.

IP-agpeca «no yMOSYaHMIO» UCNONb3YHOTCA ANs NEPBMYHONO A0CTyNa K Beb-nHTepdency, 3atem
CUCTEMHbIN aAMUHNCTPATOP MOXET YCTaHOBUTbL Apyrue IP-agpeca no cBOeMy YyCMOTpPEHULO.
2.3 PA3BEMbI HA KOPNYCE MOBUBPUOX-10G

PacrnonoxeHne pasbeMOB Ha KOPMyce MOXET MOCMOTPETb Ha PUCYHKeE 2.

Puc 7: PacrionoxeHue pa3beEMOB Ha Kopriyce (cneBa HaripaBo:. rnurtaHne, Butas riapa, OHTMKa)

1. "MONITORING" — pa3bem RJ-45 ana kabens sutaa napa (aoctyn K Beb-nHTepdeiicy),
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2. "POWER" — pa3beM ana kabensa nutanmsa 48 B (36-60 B) NMOCTOSAHHOroO TOKa,

3. "DATA" — pa3beM SFP/SFP+ ans kabens kaHana nepegaydun AaHHbix 10 éut/c.

2.4 OBLUASA NOCNEAOBATE/NIbHOCTb MOHTAXA M 3ANYCKA MoemePnaX 10G

MpeanonaraeTcsa, YTO NMEpPCOHasn 3KCMlyaTaHTa MMeeT npeacraB/eHme o 6ecnpoBoAHOMN CBA3M Ha
MWUISIMMETPOBLIX BOJIHAX U AOCTAaTOYHO XOPOLUO 3HAKOM C HAaCTPOMKOM M 3KCMyaTaumnen ceteBoro
obopypoBaHus LAN/WAN. XenatenbHo, 4tobbl nmepcoHan, ycTraHasauBatowmin MobiBridge-10G,
NMOSTHOCTbIO MPOYUTaN MHGPOPMALMIO, N3MTOXKEHHYHO B AAHHOW MHCTPYKLMK, NMpexae YeM BbINOSHATb
Kakme-nnbo aencreuns ¢ Mobubpnax-10G.

MNepea HayanoM npoueaypbl  YCTaHOBKM pPEKOMEHAYETCS O3HAaKoOMUTbCA C  ee  obLiei
nocnenoBaTesIbHOCTbIO:

e PacnakoBka Mob6mbpunax-10G 1 03HaKOMIEHME C KOMMJIEKTOM NOCTaBKMU

e T[logrotoBka MecT ycTtaHoBkK PPC (Ha o6oux koHuax 6ecnpoBogHOro KaHasna)

e MoHTax obopyaoBaHus Mobmbpmnax-10G Ha MecTax yCTaHOBKM

o T[logkntoyeHune kabenen nutaHusa n ceTeBbix Kabenen

e BblpaBHMBaHME aHTEHHbI NO JNWHUKM  npsiMOn  BuamMMocTM  (aAns  oboux
npuemonepeaaTymkoB)

e BbiNonHeHMe HacTpolku 6ecnpoBOAHOr0 KaHanma CBA3M C  MNoMowbio Beb6-
nHTepdeiica.

2.5 TNAHWMPOBAHMUE BECIMPOBOAHOW TPACChHI MPSAMON BUAMMOCTH

.45

Puc 7: nnoctpaumns npsiMos BUANMOCTU

Onsa paboTbl 6ecnposogHOn nnHUKM Mobubpunax-10G TpebyeTca Bu3lyanbHas SNUMHUSA MPAMOM
BUOMMOCTM MeXAay npuemonepegaTynMkamum. DTO O3HadaeT, 4YTO Ha NyTWM CUrHana wmexay
npueMonepeaaTyMkamMn He A0/KHO ObiTb HUMKAKUX MPEnsaTCTBMN, TakuUX KakK AepeBbs, 34aHuS,
AbIMOBble Tpybbl 1 T.4.

MnaHMpoBaHMe 6GecnpoBOAHOW Tpaccbl [O/MKHO BK/OYATb aHaiamM3 BO3MOXHbIX Oyaylmx
N3MEeHeHUI, KoTopble MOryT 3ab6/I0KMpPOBaTb NPSAMYIO BUAMMOCTL (BKIOUYAA KPYMNHbIE TPAHCMOPTHbIE
CPeACTBa), U APYrUX AONTOCPOYHbBIX 4OMNOJHUTENbHbBIX MPENSTCTBMIA, TakKUX KaK pacTyline AepeBbs.

Ans obecneyeHus 3awmTbl o60pyaoBaHms Mobubpuax-10G oT BaHAaNM3Ma U Kpaxk pekoMeHAyeTcst
yCTaHaBNMBaTb npueMonepeaaTunku B MecTaX, AOCTYMHbIX TOMNbKO A7 aBTOPU30BAHHOIO
nepcoHana.

N3mepeHue anvHbl 6ecnpoBOAHON TpacChl BaXHO ANS pacyeTa NponyckHOW CnocobHOCTM KaHana
nepefaynm AaHHbIX W ypoBHSA npuHMMaemoro curHana (RSL). N3mepeHme paccTosaHus mexay
npueMonepeaaTymMkamMn MoxeT O6biTb BbINOHEHO C MOMOLWbLIO NA3€pHOro JajbHoMepa WM C
NCNONb30BaHNEM 3/1eKTPOHHOM KapTbl (Hanpumep, Google Map).

Ons yno6cTBa M 6bICTPOTbI YCTAHOBKM pagMoMocTa He06XoAMMO yUunThiBaTb cneaytollee:
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- PekoMeHayeTcsi, 4To6bI MO 06€ CTOPOHbI OT MECTa YCTAaHOBKM TpaHCMBEPA HAaX0AMIICS TEXHUUYECKNI
nepcoHan ¢ pauMsMm Uan MobuabHbIMU TenecoHaMu.

- [Ina npoBepku NpsiMOi BUAMMOCTM U yAO6BCTBa HaBeAEHUS aHTEHH PEKOMEHAYETCS UCNOSb30BaTb
OUHOK/b.

- [1na nepBOHa4a/sibHOM HACTPOMKW pPaAMOMOCTa C NMOMOLWbIO Beb-mHTepderca ¢ Kaxa0M CTOPOHbI
peKoOMeHAyeTCcs NoAKIYnNTb HoyTbyk Ha 6a3ze OC Windows ¢ noptom RJ-45.

Ecnn PPC ycTaHaBnmMBaeTCs Ha TPaHCNOPTHOM CpeAcTBe, pPeKOMEHAYeTCs 3apaHee MNoAroToBUTb
MEeCTO KpenneHuss npuemonepenaTymka M MPoOSIOXUTb Kabenu nuTaHuMs U nepenayvn AaHHbIX.
PPC moxeT 6bITb YCTaHOBJIEHA 3a NJIAaCTUKOBLIM obTekaTeneM aBToMobuns nnm nokoMoTmea. Ecnm
€CTb COMHEHMS B paANONpoO3paYyHOCTN MaTepuana obTekatens, obpaTtuTecb 3a KOHCyMbTauMen K B
KoMnaHuto «JOK>».

Ecnn PPC ycTaHaBnuBaeTcd Ha CTaUMOHAPHYKD HapyXHYK Onopy, PeKoOMeHAYeTCs 3apaHee
NPUMEPUTb MECTO KpenjeHus KPOoHLWTeNHa, Npn HeobxoaMMOCTU MpUobpecTn XOMYTbl (CTAXKMU)
HY>XHOW ASIMHBbI U NPOAIOXUTb Kabenun NuTaHusa n nepefayn AaHHbLIX.

PacueTHOe 3HayeHMe MpOMyCKHOM CNOCOBHOCTM pagumonunHum gns paccrosHuin ot 0,5 go 400 ™
npuBeseHo Ha Puc. 1. B cnyyae BO3HWMKHOBEHWUS BOMPOCOB MO MNjaHMpPOBaHMIO 6ecnpoBOAHOWN
Tpaccbl obpaTUTECh 3a MOMOLLBbIO U KOHCY/IbTaunen B KomnaHuw «JOK».

2.6 [MOCNEQOBATENBHOCTb MOHTAXA MOBUMBEPMAX-10G HA MECTE SKCMNYATALUN
06u.1a;| nocneaoBaTesibHOCTb MOHTa)Xa BbIraanT cneayrowmnm o6pa30M:
1. CobepuTte KpOHLWITENH N3 NOCTaBnsieMblX Aetanen (6onee nogpobHO CM. HUXE).

2. 3aKkpenuTe KpoHLWTenH Ha ctonbe, MauTe UK Apyron onope B MecTe YCTaHOBKW. [MosBTopute
3Ty onepauuto ans stopoi PPC.

3. 3akpenute 610K npueMonepefaTymka K KpoHWTenHy aAyMmsa 6ontamm M5 Kk pe3bb60BbIM
oTBepcTMAM M5 Ha HMXXHEN CTOpOHe Kopnyca. [NoBTopuTe 3Ty onepauuvto ans sTopon PPC.

4, Mogkniounte K pasbemMaMm PPC kabenu nutaHus, BUTOWM Napbl U onTuyeckuin kabenb.
MoBTOpUTE 3TY onepauuto ana stopon PPC.

5. Mogkniounte Kabenm ot PPC K NCTOYHMKY NUTaHUS n ceTeBoMy obopyaoBaHuto. MoBTopute
3Ty onepauuto ans stopoi PPC.

6. OcnabbTe KpenneHuWe mMOBOPOTHOW MJIOWAAKN Ha KpPOHWTEMHE M TOYHO HarnpasbTe
nepegHtoto naHenb PPC Ha pgpyryto PPC, BuayanbHO ¢opMmupys 6ecrnpoBOAHYIO Tpaccy npsiMon
BMAMMOCTU. HapexHo 3aTtaHuTe 60nTbl KpenseHus nOoBOpPOTHOM nowaaku. [losTopute 3Ty
onepauuto ans sTopow PPC.

7. MopanTte nuTaHme Ha o06e PPC, nonyunte IP-40CTYN K KaXA0M N3 HUX yepes Beb-nHTepdenc
n HacTponTe 6ecnpoBogHoe coeauHeHune. MoapobHoe onncaHne BO3MOXHOCTeN Beb-uHTepdelica
npueeaeHo B PykoBoacTBe No Beb-nHTepdency Mobubpmnax-10G.

NMPUMEYAHUE. Ncnonb3oBaHne KpoHLITENHA M3 KOMIMIEKTa NOCTaBKM He aABnseTcs obsa3aTenbHbIM.

3aKa3ynK MOXEeT YCTaHOBUTb W 3akpenuTb PPC HenocpeACTBEHHO 3@ MOHTaXHble OTBEPCTUSA Ha
Kopnyce TpaHCMBepa Wian MCNosb30oBaThb J10H60N ApYyron NoAXOAALWNIA KPOHLUTENH.
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Puc 8: CocTaBHble 4acTu KPOHLITEHHA KperaeHus («noaBeca»)

Ons c6opkn MOCTaBNAEMOro B KOMMJIEKTE KPOHLUTEMHA MPOAEHbTE XOMYTbl Yepe3 Mpopesn Ha
MOHTa)HOW MJoWwaaKe U 3aKpenuTe K BHELWWHEMY OMOPHOMY CcTonb6y MM maudTe u T.4. Ecnm pasmep
OMopbl NPEBbIWAET pa3Mep NMOCTABASEMbIX XOMYTOB, NPMOBPETUTE MMBKUE NITaCTUKOBbIE NIEHTbI UK
METAI/IMYECKME XOMYThl HYXKHOr0 pa3Mepa U UCMNOoNb3ynTe UX.

3aTeM NPUKPYTUTE HOXKY KPOHLITEMHA K MOBOPOTHOM njiowaake Ha crtonbe mnm gpyron onope.
O3HakoMbTeCb C MexXaHW3MOM MoBOpOTa KpoHwTelHa. OH no3BOnsAeT W3MEHATb a3uMyT
(ropu3oHTanbHOEe BpaweHue) W yron Mecta (BepTuKasbHOE BpaweHue) ANs  HYXHOro
nosmumnmoHmpoBaHus PPC no nMHMK NpsiMO BUAMMOCTH.

Mocne yCTaHOBKM KpOHLITEMHA Ha CcTON6 uAu Apyryto onopy ybeautecb, 4YTO OH HaAEXHO
3aKpeneH, 1 ToJIbKO NOC/e 3TOro NpUKpydnBanTe npuemMonepeaaTymk K KpoHWwTeliHy. Ana 3Toro
npukpenute PPC HUXXHEN CTOPOHOM K MOBOPOTHOM MJOWAaAKE Ha HOXKE KPOHLUTENHA, UCNONb3ys
ABa BUHTa Cc pe3bbon M5.

Puc 9: lNpumep KpenneHus KpoHLITENHa («rnogBeca») K oriope

MopsAaoK KpenneHus npveMonepesaTynka K KpoHWTENHY CM. Ha puc. 12 n puc. 13.
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Puc 9: lNpumep ycraHoBku PPC u rnoagkao4YeHnst kabeneri

2.7 TIOCNENOBATENBHOCTb HACTPOMKN MOBUBPUIK-10G HA MECTE SKCMTYATALMN

Y kaxpgoro TpaHcueepa (PPC) ecTb ABa OCHOBHbIX pexmma paboTbl 3NEKTPOHHbIX KOMMOHEHTOB,
KOTOpble Ha3blBalTCA <«DUKCUMpPOBAHHAs CKOPOCTb» M «ApanTuMBHAsh CKOPOCTb» (B MeHl Beb-
nHTepderica obo3Hauaemble kak Fix n Adaptive, coOoTBETCTBEHHO). DTU peEXMMblI MOryT ObITb
yCTaHOBNEHbI C NOMOLLbIO Be6-nHTEepdeica.

MpuMmeuyaHue. Bo nsbexaHne HETOYHOIO TOJIKOBAHUS CETEBbIX MU KOMMYHWKALMOHHbIX TEPMUHOB,
Be6-nHTEpdENC BbIMOSIHEH HA @HIIMNCKOM S3bIKE.

OukcnpoBaHHbI  pexuMm  Fix noaxoaut Ans Bcex chaydaeB, korga obe unu oaHa PPC
yCTaHaBNMBaKTCA Ha ABuXylimecs obbekTbl (HanpuMmep, Ha TpaHCMOPTHble cpeacTsa). B 3Tom
cnydyae >3KcnayatauuMm  u3genus, YyCnoBuMsS  NepedadyuM  MeHSalTcs  6bICTpo, W MexaHu3M
aBTOMOACTPOMKM MOAYNALNM MOXKET AaBaTb c60On, B TO BpEMS KaK CBA3b B pexuMe PUKCMpOBaAHHOM
moaynsaumm Fix 6ynet ctabunbHa.

Pexxum paboTbl Adaptive ocyulecTBAseT aBTOMaTUYECKY MepecTporKy Moaynsumu, nosocbl U
KoamposaHusa. ABToMaTudeckunin pexum Adaptive pekomeHayeTcsa NpPUMEHATb B MPUIOXEHUNAX,
korga PPC He nepemellaloTcs B NPOCTpaHCTBE (HanpuMep, UCNONb3YTCA AN CBA3W MeXAy ABYMS
30aHUSMN) N YCNOBUS CBA3N MEHAITCH MeANleHHO, TOMIbKO M3-3a NOrOAHbIX YCI0BUN.

MoMHUTe, 4uTO A0 Tex Nop, noka oba npuemonepeaatTynka Mobmubpuax-10G He yCTaHOBUAU MexXAay
coboin b6ecnpoBofHOE coeAMHEHWE, nepefayn AaHHbIX MeXxAy paguvopenerHbiIMU CTaHUMSaMWU He
byner.

e CM. noapobHee 0 HacTpolke 6ecnpoBOAHOro COeANHEHNS:
Beb-uHTepdernc Mobubpuax 10G (PDF 0.4 MB),
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3. OBCNY)XNBAHUE PPC U YCTPAHEHME HEUCNPABHOCTEW

O6opynoBaHne Mobunbpunax-10G CKOHCTPYMpPOBaAHO TakmMMm 06pa3oM, YTO NMpaKTUYeCKn He TpebyeTt
nepunoanyeckoro obcnyxuneaHus. Tem He MeHee, HEO6X0AMMO NEPNUOANYECKM OCMATPUBATb Kaxabli
npueMonepeaaTymk Ha npeaMeT BUAUMbIX NMOBPEXAEHUIA UM YPE3IMEPHOIO HAKOMJIEHUS TPs3u.

Onsa ounctkn kopnyca PPC v noaBeca MCNonb3yinTe LWETKY UAnM rybky c Bodoi. Mpu npoBeaeHumn
npoueaypbl OYNCTKU HE CNeaAyeT A0NT0 HAaXoAUTbCSA nepes BK/IYEHHOW aHTEHHOW, ecniv NuTaHue
npueMonepenaTymka BKIIOYEHO.

B cny4yae nonHoro man 4acTMYHOro oTkasa CBSA3U BbIMNOAHUTE C)'IGLI,YPOLLI,VIVI KOHTpOJ'IbeIm CMUNCOK:

1. 3anauTe B Beb-nHTepdeinc obenx PPC n oTkponTe Bknaaky Operational Status. MNpoBepbTe,
ropsaTt nm nHamkatopsbl Signal Quality n 10GbE Link 3eneHbiM uBeToM. ECiM HET, HAXMUTE KHOMKY
Reboot B nesom meHio gnsa obeunx PPC.

2. Ecnun cboli cBS3M coxpaHsaeTcs, nepenante Ha Bknaaky Settings. B 6noke Loopback MoxHO
yCTaHOBUTb B0 pexumM Line 4ns npoBepKn oNnTUYeCcKoro kabens oT BHELWHero akTMBHONo CETeBOro
obopypoBaHusa K npuemonepegatynky Mobmnbpunax-10G, nnbo pexum Terminal.

Pexxnm Loopback nmeer pasnunyHbie KoHUrypaumm:

- Line, korga Tpadwuk, nocTynawwmini No onTuyeckoMy Kabento Ha paavoysesn, He nepenaeTcs B
6ecrnpoBoAHY0 CeTb, a 3auukMBaeTca obpaTHo. TakMM 06pa3oM, CUCTEMHbIA aAMUHUCTPATOP
MOXET MpOBEpPUTb OMNTUYECKMI Y4acTOK OT CEpPBEpPHOW KOMHaTbl A0 paauvobrioka Ha MecTe
YCTAHOBKMW, YUNTbIBAsi BCE PO3ETKN U COEAMHEHMUS.

- Terminal, npn KOTOpOM Becb Tpadu1K, npuweawnin no 6ecnpoBogHOMY KaHany, He nepedaeTcs Ha
ONTUKY, a 3aBopayduMBaeTcs obpaTHO B 6ecnpoBOAHOM KaHarl.

Bblbnpas 3T pexumbl, CUCTEMHbIN agMUHUCTPATOP MOXET nocsenoBaTeslbHO NPOBEpPSATb Y4YacTKK
npoxoxaeHus Tpadumka. Hanpumep: cHavana NpoBepuTb OMNTUYECKYH JIMHUIO Ha CTOpoHe A, He
3aTparvBas pajguMokaHan W OMTUKY Ha CcTopoHe B. 3aTeM npoBepuTb OMNTUKY Ha CTOpoHe A u
pagmnokaHan, He 3aTparuBas onTuky b. 3aTeM npoaenaTb TO Xe caMoe CO CTOpPOHbI b.

3. MpoBeauTe BU3yasbHbIii OCMOTP Kaxzaol PPC Ha npeaMeT MexaHUYecKoW LenoCTHOCTU
npueMonepenaTymka U NpoBepbTe KabenbHble coeauHeHus. B 3uMHee BpeMs Npu HEO6X0AMMOCTHU
yaanuTe nej unu cHer ¢ 06oux TpaHCUBEPOB.

4, MpoBepbTe NpsSAMY0 BUAMMOCTb MO JIMHWUIO PacnpoCTpaHeHUs curHana u ybeauTtecb, YTo Ha
Hel 1 BO6AU3N Hee HEeT HUKAKUX NpensaTcTBUMM (KpaHoB, AepeBbeB U T.4.). [puM HeobxoanMMoOCTU
n3MeHuTe nonoxeHne PPC.

5. Y6eautecb B TOM, 4TOo Ha PPC noctynaet nuTaHmMe OT UCTOYHMUKA:

- I3aMepbTe HanpsxeHne Ha KoHue kabensa nutanmsa PPC npu BkaovYeHHOM 610Ke nUTaHus.

- HanpsixeHne nuTaHMs 40XKHO 6biTb B npegenax ot 36 ao 60 B nocrosiHHoro Toka (ot 18 no 36 B
NOCTOSHHOIO TOKa ANs Bepcuu, npegHasHayeHHOM Ansg aBTomobuns). Ecnm aTo He Tak, yCcTpaHuTte
HEMCNPABHOCTb WUCTOYHWKA MUTAHUS UAWM UCNoNb3ynTe 6onee TONACTbIM NPOBOA A9 MEHbLUero

nageHna Hanpsa>XeHuns.

6. Y6eauTecb, 4To Kabenu «BUTas napa» M onTMyeckne Kabenu NIoTHO BCTaBfieHbl B rHe3Aa
Ha Kopnyce npuemonepeaaTynka.

Ecnun pagmMoMocT no-npexHeMy He paboTaeT A0MXHbIM 06pa3oM, 3anuwmnte RSL, a 3aTeM CBAXUTECH

C MOCTaBLIMKOM WAN CEPBUCHBLIM ULeHTpoM «[JOK» no 31eKTPOHHOW rnoyTe Ana MoJyyYeHus
peKoMeHAaunin No yCTpaHEHMIO HEUCTIPABHOCTU.
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4. NMPUNOXEHUE 1
4.1 CneunonkAumsa MoemepPnaoXx-10G
Mogenb MobiBridge-10G
Pabounit agnanasoH 57-64 Ty (V-band)
MponyckHas cnocobHOCTb [o 10 Iéut/c
3aHuMaeMas nosioca 4acTot 250/ 500/ 750 / 1000 / 1250 / 1500 / 2000 VUw
Moaynsuns ApanTtuBHas oT QAM-256 ao BPSK
HapaboTka Ha oTkas 150 000 v
YacToTHbI NnaH 6 HacTpamBaeMbIX kaHanos no 2000 MI'y
MakcuManbHas AanbHOCTb 0o 400 m
MakcmmanbHas MoOLWHOCTb TX EIRP 40 nbm
MponyckHas cnocobHOCTb, 1330 2660 3750 5200 7200 7630 9980
MéuT/c @250 Mly | @500 Mly | @750 Mly,_ | @1000Mlry | @1250Mry, | @1500MlNy | @2000MIy

YnpasneHue

SNMP v.1; v.2; MIB-II, proprietary MIB; WEB GUI; Telnet; CLI

MopT nepeaayun AaHHbIX

1 x SFP/SFP+ (1000Base-X, 10GBase-LR/SR)

CovictBa Ethernet

Transparent for Ethernet services, Flow Control 802.3x
PTP IEEE 1588v2 (TC)

MopT Beb6-uHTEpdElica

1000 Base-Tx (RJ - 45)

Koppekuus ownbok

LDPC

Monapusaums

BepTtukanbHasa / Fopu3oHTanbHas

TN aHTEHHbI

BcTpoeHHas, ¢ ¢a3nMpoBaHHOM peLleTKon

LLnpwuHa nyya / YnpasneHue

Mo BepTvKanu, rpag

90 /dukc.

Mo ropusoHTanu, rpaa.

12 /90

NCTOYHMK NUTaHMS (BHELHNIA)

Bxon 88-132 / 176-264 B, 50/60 'y

SHepronoTpebneHune nsgenus 45 BTt

MnTaHmMe NOCTOSAHHOrO TOKa 36 - 60 B (onunoHanbHO 18 - 36 B)
3awuTa pasbeMa nuTaHus 1P-67

Temnepatypa cpeabl oT-50°C go +60°C
BnaxxHocTb cpeapl £o 100%

Pa3smepbl npnemMonepenatymnka 125 x 72 x 224 mm

Macca npuemonepegaTumka 1.5 kr

Mpn BO3HMKHOBEHWM BOMNPOCOB MO HACTpOKKe 1 aKcnayaTauum nsgenmin Mobmnbpuax 10G, npocbba
obpawaTtbcs B cnyxby TexHnukon nogaepxxkm 000 «[JOK»:

Ten.:

+7(921)769-61-55 nnn +7(812)326-59-24, nob6asouHbii Homep — 5158

e-mail: support@dokltd.ru

Pexum pabotbl: MH. = nT., ¢ 10:00 go 19:00 (Mck).

%k %k
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MHCTpYKUMSA MO MOHTaXyu NyCKy paanopenenHbiX CTaHunumn Mobnbpuax-10G

4.2 [ABAPUTHbIN YEPTEX MOBMBPUAX-10G
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