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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

1 TepMuHbI 1 onpeaeneHns

AAA — Authentication, Authorization, Accounting
ACL — Access Control List

ACS — Automatic Configuration Server

BRAS — Broadband Remote Access Server
BSS — Business Support System

CBR — Constant Bitrate

CLI — Command Line Interface

CPU — Central Processing Unit

DBA — Dynamic Bandwidth Allocation

DHCP — Dynamic Host Configuration Protocol
DDMI — Digital Diagnostic Monitoring Interface
ERPS — Ethernet Ring Protection Switching
FTP — File Transfer Protocol

FW — Firmware

FEC — Forward Error Correction

GPON — Gigabit PON

XGS-PON — 10 Gigabit PON

HSI — High Speed Internet

HDTV — High Definition Television

HTTP — HyperText Transfer Protocol

IGMP — Internet Group Management Protocol
IP — Internet Protocol

LAG — Link Aggregation Group

LACP — Link Aggregation Control Protocol
MAC — Media Access Control

OLT — Optical Line Terminal

ONT — Optical Network Terminal

ONU — Optical Network Unit

0SS — Operation Support System

PCB — Printed Circuit Board

PPPOE — Point-to-Point Protocol over Ethernet
QoS - Quality of Service

RAM — Random Access Memory

RSSI — Received Signal Strength Indicator
SLA — Service Level Agreement

SNTP — Simple Network Time Protocol



SNMP — Simple Network Management Protocol
SFP — Small Form-factor Pluggable
SSH — Secure Shell

SN — Serial Number

TFTP — Trivial File Transfer Protocol
TTL — Time to live

TCP — Transmission Control Protocol
T-CONT — Traffic Container

UDP — User Datagram Protocol

URI — Uniform Resource Identifier
VEIP — Virtual Ethernet Interface Point
VLAN — Virtual Local Area Network

VoD — Video on Demand

MpumeyaHusa n npegynpexaeHns

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

I'Ipmmeanvm cogepxxat BaXKHYHO Vlanopmau,mo, COBEThI 1M pekomMmeHaaunn no ncnosib3oBaHNo 1

HacTpolike yCcTpoicTea.

@ MpepynpexaeHns MHOPMUPYIOT NOML30BATENSA O CUTYaLMAX, KOTOPbIE MOTYT HAHECTU Bpes,
nporpamMmmHo-annapaTHoOMy KOMI/IEKCY, MPUBECTM K HEKOPPEKTHOI paboTe cUCTEMbI UK NoTepe

[aHHbIX.

© VHdopmaLwma cogepxuT cnpaBoyHble AaHHble 06 1CMO/b30BaHWM YCTPOWCTBA.



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

2 Obuwume cBeaeHus

2.1 BBepgeHune

OLT MA5020, MA5160 — MHOrooyHKLMOHasIbHbIE MOAY/IbHbIE Y3/1bl OCTYNA U arperauun, npegHasHauyeHHble
ANs NocTpoeHus ceTen goctyna no texHosornam GPON/XGS-PON.

B HacTosLEM pYKOBOACTBE N0 3KCM/lyaTaunm N3n0XeHbl Ha3HaYeHne, OCHOBHbIE TEXHUYECKNe
XapakTepucTuKu, Npasnia KOHPUIypupoBaHNs, MOHUTOPUHIA U CMEHbI NPOrpamMmmMHOro obecrnevyeHuns y3sios
poctyna MA5020 n MA5160.

2.2 Ha3HaueHue

MynbTucepsucHbie y3nbl goctyna un arperauun MA5020, MA5160 npegHasHauyeHbl A7s1 NOCTPOEHUS ceTel
poctyna no TexHosormaAm  GPON/XGS-PON. Cwuctema nosBonsieT  CTpouTb  macwtabupyemble
OTKa30yCTOMuMBbIE CETU «MNOC/efHEeNn Munun», oTBevarLme BbICOKMM TpeboBaHWSAM 6e30MacHOCTW, KakK B
CesIbCKUNX, Tak U B TOPOACKNX HACE/IEHHbIX paioHax. ¥3en focTyna ocyLecTBnseT ynpassieHne aboHEeHTCKUMM
yCTporicTBaMu, KOMMyTauuio Tpadmka 1 coeiHeHne ¢ TPaHCMOPTHOW CeTbHo.

LleHTpanbHbIin anemeHT MA5020 1 MA5160 — macwtabupyemsblii Ethernet-kommyTtaTtop ypoBHs L2+ MASK-
FC16L n MASK-FC64, paboTatoLuii BO B3aMMoAeincTBMM ¢ MHTEPERCHBIMU MOAYISIMA ONTUYECKOTo AOoCTyna
MASK-LC16G, MASK-LC16XG n MA5K-LC16C, koTopble o6ecneunBatoT NoakIoveHne aboHEHTCKMX YCTPONUCTB
no tTexHosnormsm GPON/XGS-PON.

OCHOBHbIMU NPENMYLLLECTBAMU MOAYbHOV apXUTEKTYPbI SBNSIOTCS:

e BO3MOXHOCTb MO3TANHOV MOAEPHM3ALIMI CETY 6E3 NPEKPALLEHNS ee paboThl;
* BbiCOKasi NPOMnyckHasi CNoCco6HOCTb, onpeaensieMas He6/10KMPYeMOoit KOMMYTUPYEMOIE EMKOCTbIO Y3Na;
e pa6oTa c MoayNAMM KOP3WHbI Kak C eAVHbIM YCTPONCTBOM.

2.3 KomnniekT noctaBKu
KoMnniekTHOCTbL NOCTaBKM onpeenseTca 40oroBopoM noctaBku o6opyaoBaHus.
B 6a308BbIii komnnekT noctaBkn MA5020 BxogsT:

e O6opygosaHne MA5020 n komnnekt 3UIT cornacHo 3akasy;
KomnnekT kpennexus B 19" cToiiky;

KoHconbHbIi kabenb RJ-45 — DBI(F);

e PykoBoACTBO No akcnayatayuu Ha CD-gucke (onuymoHasbHo);
MamsATKa 0 LOKyMeHTauuu;

dopmynsp.

B 6a30BbIli komnnekT noctaBkn MA5160 BxogsT:

e O6opygosaHne MA5160 1 komnnekt 3UI cornacHo 3akasy;
KomnnekT kpennexus B 19" cToiAky;

KoHconbHbIi kabenb RJ-45 — DBI(F);

e PykoBoACTBO No akcnayatayum Ha CD-gucke (onuymoHas bHo);
MamaTKa 0 LOKyMeHTauuw;

Jeknapauusa cooTBETCTBUS;

e dopmynsp.

B komniekT noctasku, nommmo o6opynosaHna MAS020 n MAS160, MOryT 6bITb BK/THOUYEHBI LOMNOHUTE/IbHbIE
NPUHAaL/IEXHOCTK:

e Kabenu ans noaknioyeHns nutaHus;
e OnTtuyeckme TpaHcusepbl QSFP28/QSFP+ 100/40 I'b;
e Ontunyeckme TpaHcusepbl SFP28/SFP+/SFP 25/10/1 I'B.
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PykoBoacTBo no akcnnyatauum OLT MA5020, MA5160

3 KOHCTPYKTUBHOE MCMOJSIHEHME

B gaHHOM pasgesne onncaHo KOHCTPYKTMBHOE UCMOJTHEHWE YCTPOCTBA, MPeACTaBeHbl M306paXKeHns
nepegHux naHenei waccu n Mmoayneii, onucaHbl pa3beMbl, CBETOANOAHBIE UHAMKATOPbI 1 OpraHbl
ynpasneHus.

3.1 Waccu MA5020

Yctpoiicteo MAS020 BbINOMIHEHO B MeTas1/In4eckoM Kopnyce 1 coctouT 13 19” waccu Bbicoton 2U. LWWaccu
CNYXUT 0N 06beArHEHVA Moy neit pa3nnyHoro PyHKUMOHaIbHOrO Ha3HavyeHus, obecneumsas nx
B3aMMOZelCTBME Yepe3 BbICOKOCKOPOCTHbIE JIMHUN CBA3W, a Takke [/1A pacrnpeieneHus nutaHus,
noAfepXaHusa 1 MOHUTOPUHIra TEMMepPaTypPHOro pexvma Bcero ycTpomncTaa.

»
O ||| heltex
¢ 5 | oo |
O Sw =i
Q @, . 25GE MASK-FC16L
;
o 1
A\ isisbice
° owrz —
25GE MASK-FC16L
.
Sl | Sefdd] | HHH| 09 ¥ __ oo |lw)| |(u) =8¢ le=lmmtlmmlamt i

PucyHok 1 — MAS5020, Bug cnepean

CocTaB ycTpoiicTBa 3aBUCUT OT CXeMbl NpUMeHeHus. LLlaccn nveet 4 no3nuum Ans ycTaHOBKM MOAY/IEN.
O6sa3aTeNnbHbIM 4719 YCTAHOBKM B LLACCU ABNSAETCA MOAY/Ib KOMMyTaumu n ynpasnedmsa MASK-FC16L. MoxeTt
ObITb YCTAHOB/IEHO [0 2 MOAY/1Eei Takoro Trna B Lensx obecnevyeHns pes3epBmpoBaHns 1 yBeIMYeHNs
NPoOn3BOANTENLHOCTU CUCTEMBI.

OcTasibHble 2 NO3MLUN B LLIACCU AB/AIOTCHA YHUBEPCA/IbHbIMY — B NIH0OYI0 MNO3ULMIO MOTYT ObITb YCTAHOB/IEHbI
moaynu nHtepdgeincos PON MA5SK-LC16G, MASK-LC16XG, MA5SK-LC16C. YcTtaHoBka mogyneii PON nogpo6Ho
onucaHa B pasgene 3aveHa moayneii nHtepdericos PON.

[ns obecneyeHns B3aMMoAencTBMA Moay el B Llaccu yCcTaHOB/IEH MOAY/1b KPOCC-CoeAnHeHui. Moy b
opraHusyeT B3auMHbIe COeAVHEHNs MeXAy LeHTPasIbHbIMU KOMMYyTaTtopamu U UHTepencHbIMM MOAYIMU.
Kaxabiin mogyns MASK-FC16L nmeet nHavsuayanbHoe NOAKIYEHNE K KXXA0MY UHTepeincHOMY Moy o U
kK cocegHemy moaynio MASK-FC16L. Mexmoay/ibHble coeAnHEeHNsI NpeacTaBNSAT CO60M BbICOKOCKOPOCTHbIE
KaHanbl cBA3wn, paboTtatowme Ha ckopoctu go 100 Féut/c. MoppobHee apxUTekTypa CUCTEMBI
paccmartpuBaeTcs B pasgesie ApxuTekTypa yCTponcTaa.

B neBoii yactu waccu pacnosioXXeHbl criegyroumne aNNeMeHTbI:

1. Pasbem Ana Moayns BEHTUIALMA. YCTPOCTBO COAEPXMT 1 BEHTUNATOP. MoAy b BEHTUASLMN B
YCTPOICTBE CHEMHbIN. [OpAA0K CbeMa 1 YyCTaHOBKM ONUCaH B pasaene 3ameHa Moy 15 BEHTUMSALMNN.
Ha 3agHei 1 60KOBbIX NAHENSAX YCTPOACTBA PACNOOXKEHbI BEHTUSILMOHHbIE PELLETKMN, KOTOPbIE CyXaT
Ans oTBOAA Tenna. MoTok Bo3dyxa nocTynaeT Yepes neptoprpoBaHHYH 3aHI0K 1 GOKOBbIE NaHe N,
NPOXOANT Yepe3 BECH P, BHYTPEHHUX KOMIMOHEHTOB, OXNaXAas Kavkablii U3 HUX, U BbIBOAWUTCS C
MOMOLLIbIO BEHTUNATOPOB.

2. PazbeM gns mogyns nuTaHus. MNMopsgok cbema u ycTaHOBKM OnvcaH B pasaersie 3avmeHa Moy s
nUTaHus.

0 He BaKprBaVITe BEHTUNAUNOHHbLIE OTBEPCTUA NMOCTOPOHHMMIK NpegmMmeTamMn BO n36exaHue neperpesa
KOMIMOHEHTOB yCTpOﬁCTBa N HapyweHnsa ero pa6OTb|.

OcHoBHble TexHu4yeckme napametpbl MAS020 npuseneHsl B Tabnvue 1.
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Tabnuua 1 — OcHoBHbIE TexHUYeckne napameTpsl MA5020

Oo6LwWwwme napameTpbl

Tunbl mogyne

KonunuecTtBo moayneii untepdeiicos PON

Tvn n NPon3BOAUTENBHOCTD LLUKHBI

YnpaBneHue

MHTepdoeiicel ynpasieHns

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

MASK-FC16L — mopy/ib ynipaBneHus u KoMmmyTaumm
MASK-LC16G, MASK-LC16XG, MA5K-LC16C — moaynu nHtepdieiicos PON

0o 2 moaynem

2 x 2 x 100GBASE-CR4 (CAUI), 160 I'6uTt/c

SNMP, CLI (Telnet, SSH, Serial)

®duU3nyecKme XapakTepPUCTUKUN U YCIIOBUS OKpYKatoLLeid cpegbl

Konuyectso BBOAOB NUTaHUA

HanpskeHne nutaHna

MoTpebnsemas MOLHOCTb

Macca

ra6apuTHble pasmepsbl (LU x B x T)
ViHTepBan paboymx TemnepaTyp
OTHOCUTENbHAA BNAXXHOCTb

Cpok cnyx6bl

2

36-72BDC

Mpw nosHo Harpy3ke — He 6onee 450 BT

CpepgHss notpebnsas mowHocTb — 360 BT

LLlaccn — He 6onee 50 BT

MAS5K-FC16L — He 6onee 55 BT

LC16G — He 6onee 55 BT
LC16XG — He 6onee 105 BT
LC16C — He 6onee 130 BT

MAS5K2-FAN — He 6onee 28 BT

waccu B coope 6e3 FC/LC — 6,4 kr

MASK-FC16L — 1,682 kr
MASK-LC16G — 3,04 kr
MASK-LC16XG — 3,08 kr
MASK-LC16C — 3,08 kr
MASK2-FAN — 1 kr
MAS5K16-FP-FC — 0,35 kr
MAS5K16-FP-LC — 0,58 kr

440 x 88 x 401 mm
oT-5a0+55°C
0o 80 %

15 net

12



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

3.2 Moaynb kommyTauuum n ynpasneHma MASK-FC16L

Mogaynb ueHTpanbHoro kommyTtatopa MASK-FC16L — OCHOBHOW anieMeHT naaTtdopMbl, KOTOPbIA BbINOHAET
doyHKUMM 06LLLEero ynpaBneHusa 1 AMarHoCTUKM MOAY/1ei nepudepun, KoOMMyTauun, arperauny Tpaduka.
Mopynv paboTatoT B pexume pasgeneHus Harpysku 1 pe3epBnpoBaHuns, KOTOPOe OCYLLECTB/IAETCS Npu
NMOMOLLM BOCbMW BHYTPEHHUX nHtepdericos 10 Féut/c.

BHewHwuii Bug moaynsa MASK-FC16L nokasaH Ha pyCyHKe HuXe.

. L1 Console + 25GE MASK-FC16L
: F

A 7 Ciass =
4@& ASER DEVICE

Status Alarm

iy b

oo RO
LW W
Master

Power

1 2 3 4 5 6
PucyHok 2 — Mogynb ynpasneHnsa n kommyTtauum MASK-FC16L

Ta6nuua 2 — OnucaHne pasbemoB, MHAMKATOPOB 1 opraHoB ynpasneHns moayna MASK-FC16L

3nemeHT nepegHeii

OnucaxHue
naHenu
Status ViHankaTop paboTbl yCTpOliCcTBa
Master NHavkaTop pexvmMa paboTbl YCTpolicTBa (BeAyLLMii/BeAOMbIiA)
1
Alarm ViHamkaTop aBapum
Power VHOukaTop nuTaHnsa ycTpoicTea
2 00B BbigeneHHblii nopT 10/100/1000BASE-T (RJ-45) ans ynpasneHus OLT
3 Console KoHCOo/IbHbIN nopT RS-232 (RJ-45) ansi NokasibHOIo ynpasfeHnst yCTPoCTBOM
4 USB Pa3bem Ans NoAKII0HYeHNs AONONHUTENbHBIX YCTPONCTB
5 [1.4] 4 cnota gna yctaHoskn SFP-TpaHcuBepos 25/10/1GE (SFP28/SFP+/SFP)
dyHKUMOHaIbHAaA KHOMKa A/151 nepesarpy3ky yCTpoiicTBa 1 cbpoca K 3aBOACKMM
HacTpolikam:
6 F e MPW HaXXaTWUW Ha KHOMKY 1 yaepxaHun MeHee 15 ¢ nponcxoauTt nepesarpyska
YCTPOIACTB3;

* NPY HaXXaTUW Ha KHOMKY 1 yaepxaHun 6osee 15 ¢ npoucxoguT cbpoc HacTpoek
YCTPOIACTBa A0 3aBOACKONM KOHdUrypaumm

13



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

TexHUYeckme xapakTepucTuki Moay st npeAcTasfeHs! B Tabnuue 3.

Tabnuua 3 — TexHnyeckme napameTpbl Moaynsa MASK-FC16L

Mpoueccop

TakToBas yacToTa npoueccopa
Konuyectso agep
OnepaTnBHasa NamsATb

DHeproHe3aBncMMas naMsTb
NHTepdeiichbl

WHTepdpeiic USB

CeTeBble NHTepdeiicsl

OnTuyeckne TpaHcBepsl
KOHCO/bHbI nopT

00B

KommyTarop
Mpon3BOAUTENBHOCTL KOMMYTATOpa
Mopaepxka VLAN

KauecTtBo o6cnyxmBaHus (QoS)
Tabnvua MAC-agpecoB

PexXumbl nopToB

2000 Mry
4
DDR4 SDRAM 16 I'B 2133 My

32 I'b SSD-SATA

USB 2.0

BHELLHWE COeNHEHUSI:

4 x 25/10/1GE (SFP28/SFP+/SFP)
MEXMOLY/IbHble COeAIMHEHUS:

2 x T00GBASE-CR4 (CAUI-4)

1G SFP, 10G SFP+, 25G SFP28
RS-232 (RJ-45)

10/100/1000BASE-T (RJ-45)

3,2 Téut/c

[0 4k B cootBeTcTBMM € 802.1Q

8 BbIXOAHbIX NPUOPUTETHLIX OYepeaelt A5 Kaxaoro nopta
260k 3anuceit

AynnekcHblin pexxum 25/10/1 réut/c ana noptos SFP28/SFP+/SFP

14



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

- |EEE 802.3 10BASE-T Ethernet

— |IEEE 802.3u 100BASE-T Fast Ethernet

- |EEE 802.3ab 1000BASE-T Gigabit Ethernet

- |EEE 802.3z Fiber Gigabit Ethernet

— ANSI/IEEE 802.3 NWay auto-negotiation

— |IEEE 802.3x Full Duplex and flow control

- |EEE 802.3ad Link aggregation

- IEEE 802.1p Protocol for Traffic Prioritization
- |IEEE 802.1Q Virtual LANs

- |EEE 802.1ad Provider Bridges (QinQ)

- |EEE 802.1v VLAN Classification by Protocol and Port
— |EEE 802.3ac VLAN tagging

— IEEE 802.1d MAC bridges’

CooTBeTCTBME CTaHgapTam

— IEEE 802.1w Rapid Reconfiguration of Spanning Tree'
— IEEE 802.1s Multiple Spanning Trees'

— IEEE 802.1x Port Based Network Access Control’

- ITU-T G.988 GPON

—ITU-T G.984x GPON

1I'Io,a,,cl,ep»(Ka B 6yaywinx sepcusix Mo.
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Tekywee coctossHne moayna MASK-FC16L oTobpaxaeTca npu nomowm niankatopos Status, Master,
Alarm, Power. Tekyuiee coctosiHne moaynss MASK2-FAN oTo6paxaeTcsi npn NnoMoLwm cBeToamnoa Ha
BeHTnaHenwn. lNMepeyeHb COCTOAHUI MHANKATOPOB U UX 3HAYEHME NPUBEAEHbI B TAONNLLE HUXE.

Tabnuua 4 — CeeToBas nHamkaumsa coctosHma mogyneii MASK-FC16L n MASK2-FAN

NHpgnkaTtop CocTosiHue nHgukaropa CocTosiHue ycTpoiicTBa
3e/ieHbli, FTOpuT NOCTOSHHO HopmanbHas paboTta
Status 3eneHblii, MepuaeT ¢ PaboTa B orpaHM4eHHOM pexnme — npu cTapTe yCcTpoicTea 6blna
nepuogom 1 ¢ HaxaTa kHonka F
KpacHbliA, ropyT NOCTOSIHHO BbinonHseTcs 3arpyska ycTpolicTea
Master 3e/eHblli, TopuT NOCTOSAHHO YCTpPOWCTBO AABNSAETCA BEAyLLUM B LLACCH
He roput YCTpoIicTBO ABNSIETCA BEAOMbIM
He roput HeT aBapwuii
Alarm

KpacHsbiii, mepuaeT ¢

KpuTnyeckas aBapus Mmoayns
nepuogom 1 c P P Ay

3eneHblid, ropuT NOCTOSHHO MutaHne Moayns B HOpMe

Power KpacHbli4, roput NoCTOSAHHO ABapusi 04HOro 1n 6onee BHYTPEHHUX UCTOYHUKOB NUTAHUSE MOAYNS
He roput MutaHne moayns oTCcyTCTBYeT
3e/1eHblli, TOpUT NOCTOSHHO HopmanbHas paboTta

CseToavon KpacHbIii, ropuT NOCTOAHHO OTcyTCcTBYET 610K MMTAHUS UV BEHTMOAY/Tb

Ha

BeHTnaHenn  KpacHbiii, mepuaet ¢

OLwmnbKa coeanHeHNS ¢ ynpaBnsaoLei KapTo
nepvogom 0.5¢ A ynp t P

KpacHbliii, mepuaeT ¢

[Npo6nema B paboTe 04HOro U3 BEHTUNATOPOB
nepvogom 0.2¢c P P A P
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PykoBoacTBo no akcnnyatauum OLT MA5020, MA5160

3.3 Waccu MA5160

Yctpoiicteo MAS160 BbINOSIHEHO B MeTas1/In4eckoM Kopnyce 1 coctouT 13 19” waccu Boicoton 11U. LWWaccn
CNYXUT 0N 06beArHEHVA Moayneit pa3nnyHoro PyHKUMOHaIbHOrO Ha3HavyeHus, obecneumsas nx
B3aMMO/elCTB/E Yepe3 BbICOKOCKOPOCTHbIE MHUK cBA3n 100 FeuT/c, a Takke 418 pacnpefeneHns nuTaHus,
noAfepXaHusa 1 MOHUTOPUHIa TEMMNepPaTypHOro pexvma Bcero ycTponcTaa.

@® 0

0

PucyHok 3 — MA5160, Bug cnepeam

CocTaB yCTpOoKCTBa 3aBUCUT OT CXeMbl NpuMeHeHus. LLlaccy nmeeT 18 nosuuumii 415 ycTaHOBKM MOAyNe.
O643aTenbHbIM A1 YCTAHOBKU B LLIACCK SABNSIETCA MOAY/1b KOMMYyTauumn 1 ynpasneHmss MASK-FC64. MoxeT
ObITb YCTAHOB/IEHO [0 ABYX MOAY/1eN Takoro Tuna B Lensx obecneyeHns pe3epBmMpoBaHus 1 yBesIMyeHus
NpoV3BOANTENIBHOCTU CUCTEMbI. 151 X YCTAHOBKM NpefHa3HayeHbl ABe LeHTpasibHble NO3ULMN.

OcTanbHble 16 NO3MUMIA B LLACCK ABMIAIOTCS YHUBEPCA/IbHbIMY — B NII06YH0 NO3ULMIO MOTYT ObITb YCTAHOB/IEHbI
moaynu nHtepgeiicos PON MASK-LC16G, MASK-LC16XG, MA5SK-LC16C. YcTtaHoBka moayneii PON noapo6Ho
onucaHa B pasgene 3ameHa moaynen nHtepdgeiicos PON.

Mnatbl ynpaBneHus n kommytauum (FC) 4o/mxHbI ycTaHaBANBATLCS TONbKO B ¢/10Thl FC1, FC2.
NuHeliHble kapTbl (LC) A0MKHbI yCTaHAB/IMBATLCSA TOSIbKO B C/IOThI [/ YCTAHOBKMN IMHENHbIX KapT
(cnoTbl 0603HaYEHbI Ldpamm).

MonbITKK ycTaHoBku nnat FC B cnotbl Ansa LC (M HA060opOT) NpUBEAYT K MEXaHUYECKOMY
NOBPEeXAEeHN0 pasbeMoB YCTPOMCTBA.

[na obecneyeHns B3aMMo4eNCTBMA MOAY/1eN B LIACCKU YCTaHOB/IEH MOZY/1b KPOCC-coeiHEeHNA. Moay b
OpraHu3yeT B3avMHble COeUHEHNS MeX Y LeHTPasIbHbIMU KOMMyTatopamMu U MHTEepdIENCHbIMU MOAYIAMM.
Kaxabliii moaynb MASK-FC64 nmeeT nHaMBMAyanibHOE NOAKIIOYEHNE K KaXKA0MY MHTepdieMcCHOMY MOAY/IO U K
cocegHemy moaynto MASK-FC64. MexmoaynbHble coeiHEHNSI NPeACcTaBNAT COO0I BbICOKOCKOPOCTHbIE
KaHasibl CBA3M, paboTatowme Ha ckopocTtu o 100 Féut/c. NMoapobHee apxXnTekTypa cucTeMbI
paccMmartpuBaeTcs B pasfesie ApxuTekTypa yCTporcTBa.
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

B neBoii yactu waccu pacnosioXXeHbl criegyroumne aNNeMeHTbI:

1. iBa BBOAA NUTaHuA. [Ana o6ecneyeHns TpebyeMoro ypoBHS HAAEXHOCTI YCTPOCTBO OCHALLLEHO ABYMSI
BBOAAMM MUTAHUSI, KOTOPbIE MOTYT GbITb MOAK/OYEHDBI K IBYM Pa3HbIM UCTOYHMKAM NUTaHus. Mogyiu
obecneuynBaloT aBTOMaTUYECKUIA Nepexos Ha pe3epBHOe NUTaHWe Npu 0Tkase 0AHOI0 U3 UCTOYHMKOB U
3alMTy OT HENPAaBW/ILHOTO NOAKIKYEHNS hnaepoB NUTaHNsA. KOHCTpYKUMs Moayneli no3sonsieT
NPOM3BOAMTb MX CMEHY B NpoLecce paboTbl yCTPOICTBA B C/lyyae oTkasa. B ycTpolicTBe
npeaycMOTPEHbI CPeACcTBa MOHUTOPUHIA COCTOSIHUA MOAYNEl NUTaHNSE — KOHTPO/Ib BXOAHOIO
HanpsHKEHUs1 U NOTPEBISIEMOr0 ToKa.

2. Knemma 3azemsneHus.

Cuctema noggepxaHus TeMnepaTypHOro pexumMa yCcTpoiicTBa opreHTpoBaHa Ha 1Cnosib3oBaHune B
COYETaHUN C CUCTEMOI KOHAMLMOHMPOBAHMS annapaTHOro 3asia no NPUHLMNY «ropsiYero» 1 «X0n04HOro»
kopugopa. Cuctema BEHTUMSILMN COCTOUT U3 MOAY/St BEHTUSLIMOHHOV NaHesn, PacnosioeHHOro B BepXHeii
yacTu waccu (cm. pucyHok 30), U KOHTPONIEPA, YNPAB/ISIOLLETO CKOPOCTHIO BpALLLEHUS! BEHTUASATOPOB. Moay b
KOHTpO/I/Iepa BEHTUISITOPOB YCTAHOB/IEH BHYTPY LLACCU. Ha BEpXHEli KpbILLKE KOpryca LWaccy pacrosiokeHbl
BEHTUNSLMOHHbIE OTBEPCTUS.

° He 3&Kpb|BaI7ITe BEHTUNAUNOHHbLIE OTBEPCTUA NMOCTOPOHHMMIK NpegmMmeTamMn BO n36exaHue neperpesa
KOMIOHEHTOB yCTpOﬁCTBa N HapyweHnsa ero pa6OTb|.

OcHoBHble TexHu4yeckme napametpbl MAS160 nprBeneHsl B Tabnvue 5.

Tabnuua 5 — OcHoBHbIE TexHUYeckne napameTpbl MA5160

O6LwWwwme napameTpbl

MASK-FC64 — moaynb ynpasneHus n KomMmyTauum
MASK-LC16G, MASK-LC16XG, MA5K-LC16C — moaynu nHtepdpeiicos PON

Tunbl mogynei

KonunuecTtBo moayneii untepdpeiicos PON  go 16 moayneii

Tvn 1 NPon3BOAUTESTBHOCTL LUNHBI 2 x 16 x T00GBASE-CR4 (CAUI), 1600 Ir'6ut/c
YnpaBneHue
NHTepdeiickl ynpaBneHus SNMP, CLI, (Telnet, SSH, Serial)

®du3nyecKme XxapakTepPUCTUKUN U YCIIOBUS OKpYIKatoLLeid cpegbl
KonunuecTBo BBOAOB NUTaHWS 2

HanpsihkeHne nutaHus 36-72BDC
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MoTpebnsiemas MOLHOCTb

Macca

ra6aputHble pasmepsl (LU x B x TN
VHTepBan paboumx TemnepaTyp
OTHOCUTE/NbHAsS BNAXHOCTb

Cpok cnyx6bl

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Mpw nosHon Harpy3ke — He 6onee 3000 BT
CpepfHss notpebnsemas mowHoctTs — 1480 BT
LWaccu — He 6onee 50 BT

MASK-FC64 — He 6onee 250 Bt

LC16G — He 6onee 55 Bt

LC16XG — He 6onee 105 BT

LC16C — He 6onee 130 Bt

FM-MASK-2800-01 — He 6onee 400 Bt

LWaccu B cbope 6e3 FC/LC — 32,44 kr
MASK-FC64 — 3,98 kr

MASK-LC16G — 3,04 kr
MASK-LC16XG — 3,08 kr
MASK-LC16C — 3,08 kr
MAS5K16-FAND — 2,9 kr
FM-MA5K-2800-01 — 6,26 kr
MAS5K16-FP-FC — 0,7 kr
MAS5K16-FP-LC — 0,58 kr

487 x 452 x 460 mm
ot-10 go +55°C
0o 80 %

15 net
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

3.4 Mopaynb kommyTtauum n ynpasneHma MASK-FC64

Mogaynb ueHTpanbHoro kommytatopa MASK-FC64 — OCHOBHOW 3/1eMeHT nnatopMbl, KOTOPbI BbINOSHAET
doyHKUMM 06LLLEero ynpaBneHusa 1 AMarHoCTUKM MOAY/1ei nepudepun, KoOMMyTauun, arperauny Tpaduka.
Mopynv paboTatoT B pexume pasgeneHus Harpysku 1 pe3epBnpoBaHuns, KOTOPOe OCYLLECTB/IAETCS Npu
NOMOLLM ABYX BHYTpeHHUX nHtepdericos 100 F6ut/c.

BHewHwuii Bug moaynsa MASK-FC64 nokasaH Ha puCyHKe HuXe.

,_.
[reas—]
ojofofof

w
=}

PucyHok 4 — Mogynb ynpasneHusi u kommyTaumm MASK-FC64

Tabnuua 6 — OnucaHne pasbeMOB, MHANKATOPOB U opraHoB ynpasneHna moayna MASK-FC64

AnemeHT nepepgHeii
naHenu

Status
Master
Alarm

Power

3 USB

OnucaHue

VHankaTop paboTbl yCTpolicTBa

VHavKaTop pexuma paboTbl ycTpoiicTBa (BeayLumii/BeAoMbii)
NHavkaTop aBapuu

MHAavkaTop NUTaHust ycTpoiicTea

dyHKUMOHasIbHAs KHOMKa [/1 nepe3arpysku yCTPoicTBa U copoca K 3aBOACKUM
HacTpolikam:

* NPY HaXXaTUW Ha KHOMKY 1 yaepx)aHun MeHee 15 ¢ MponcxoguT nepesarpyska
YCTPOIACTB3;

* NPY HaXXaTUW Ha KHOMKY 1 yaepxaHun 6osee 15 ¢ npoucxoguT cbpoc HacTpoek
YCTPOICTBa A0 3aBOACKONM KOHdUrypaumm

Pazbem 4151 NoAKMHUEHNS AONOMHUTENbHBIX YCTPOCTB
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3nemeHT nepegHeii
naHenu

OonucaHue

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

4 0OB BblgeneHHblii nopt 10/100/1000BASE-T (RJ-45) ans ynpasneHns OLT

5 Console
6 [1..6]

7 [7..10]

KoHconbHbI nopT RS-232 (RJ-45) anst nokanbHOro ynpaeneHnst yCTpoicTBOM
6 cnoTOB A1 ycTaHoBkM SFP-TpaHcueepos 100/40GE (QSFP28/QSFP+)

4 cnota ansa yctaHoBku SFP-TpaHcuBepoB 25/10/1GE (SFP28/SFP+/SFP)

TexHn4yeckne xapakTepucTmkn Moaynsa npencraBieHsbl B Ta6n|/|u,e 7.

Tabnuua 7 — TexHuueckune napameTpbl mogyna MASK-FC64

Mpoueccop

TakToBas yacToTa npoueccopa
Konnuyectso aaep
OnepaTtuBHasa namsATb

DHeproHe3aBncMMas NaMsTb
NHTepdeiichbl

WHTepdpeiic USB

CeTteBble nHTepdeico!

OnTunyeckne TpaHcuBepsl
KOHCO/bHbI NnopT

00B

KommyTarop
Mpon3BoAUTENBHOCTL KOMMYTATOpA
Mopaepxka VLAN

KauecTBO 06cnyxuBaHus (QoS)

Tabnvuua MAC-agpecoB

2000 Mry
4
DDR4 SDRAM 16 T'B 2133 My

32 I'b SSD-SATA

USB 2.0

BHellHne coenHeHUA:

6 x 100/40GE (QSFP28/QSFP+)

4 x 25/10/1GE (SFP28/SFP+/SFP)
MeXmMoay/bHble CoOeUHEeHUA:

16 x 100GBASE-CR4 (CAUI-4)

1G SFP, 10G SFP+, 25G SFP28, 40G QSFP+, 100G QSFP28
RS-232 (RJ-45)

10/100/1000BASE-T (RJ-45)

3,2 Téut/c
o 4k B cootBeTcTBMM € 802.1Q
8 BbIXOAHbIX MPUOPUTETHBIX oYepedelt Ans Kaxaoro nopra

262k 3anucei
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

AynnekcHblii pexxkum 25/10/1 Fout/c gna noptoB SFP28/SFP+/SFP;
Pexumbl noptos
AynnekcHolii pexkum 100/40 Fout/c gnsa noptoB QSFP28/QSFP+
- IEEE 802.3 10BASE-T Ethernet
- IEEE 802.3u T00BASE-T Fast Ethernet
- IEEE 802.3ab 1000BASE-T Gigabit Ethernet
- |EEE 802.3z Fiber Gigabit Ethernet
— ANSI/IEEE 802.3 NWay auto-negotiation’
— |EEE 802.3x Full Duplex and flow control
— |EEE 802.3ad Link aggregation
— |EEE 802.1p Protocol for Traffic Prioritization
- IEEE 802.1Q Virtual LANs
- |EEE 802.1ad Provider Bridges (QinQ)
- |IEEE 802.1v VLAN Classification by Protocol and Port
- IEEE 802.3ac VLAN tagging’

- IEEE 802.1d MAC bridges’

CooTtBeTcTBME CTaHOapTam

- IEEE 802.1w Rapid Reconfiguration of Spanning Tree'

- IEEE 802.1s Multiple Spanning Trees'
— |EEE 802.1x Port Based Network Access Control

1I‘Io,u,,cl,ep»(Ka B Oyaywmx Bepcusx Mo.

22



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Tekywee coctosHne moaynsa MASK-FC64 oTtobpaxaeTcs npu nomoLum niankatopos Status, Master,
Alarm, Power. lNepeyeHb COCTOSHWIA HANKATOPOB M MX 3HAYEeHne NprBeAEHbI B TAbNNLLE HUXE.

Tabnuua 8 — CeeToBas nHAMKaumsa coctoaHnsa moagyna MASK-FC64

NHpnkato i
p CocTosiHue uHgukKaTopa CocTtosiHue ycTpoiicTBa
3eneHbli, FTOpuT NOCTOSHHO HopmanbHasn pabota
Status 3eneHblii, MepuaeT ¢ nepuoaom PaboTa B OrpaHMYEHHOM pexumMe — Npu cTapTe YCTpoicTBa Obinia
Tc Haxkata kHonka F
KpacHbIM, FopuT NOCTOSHHO BbInosHseTCA 3arpy3ka ycTpoiicTea
Master 3eneHblli, ToOpuT NOCTOSAHHO YCTpPOWCTBO ABNSAETCA BEAYLUUM B LLACCH
He roput YCTpolicTBO ABASiETCA BEAOMbIM
He roput HeT aBapwuit
Alarm N
KpacHblii, MepuaeT ¢ NeprMoaom
e Kputnyeckas aBapuvs moayns
3esieHblld, FopuT NOCTOSAHHO MuTaHue mopayns B HOpMe
Power KpacHbliA, ropyT NOCTOSAHHO ABapwusi 0gHOro unm 6os1ee BHYTPEHHUX UCTOYHWKOB NUTAHUSA MOy NS
He roput MuTaHue Mopyns OTCyTCTBYET
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

3.5 Mopagynb nHtepgeiticos PON MA5K-LC16G

Mopyne MASK-LC16G npegHa3HayeH 418 opraHnu3auumn WNPOKONosI0CHOTo JOCTyNa B CeTb Nepefayn AaHHbIX
no TexHonorum GPON Ha ckopocTtu fo 2,5 F6ut/c B CTOPOHY nonb3osaTens. Moy b npegHasHayeH A1
NCNOb30BaHMA Ha yvyacTke «nocnegHelt MuaM» 1 No3BoaseT NoAgKNoUMTb A0 2048 OKOHEYHbIX YCTPONCTB
(ONT). BHewHwuit Bug moaynst MASK-LC16G nokasaH Ha pUCyHKe HUXeE.

PucyHok 5 — Moaynb nHtepgeiicos PON MA5SK-LC16G

Ta6nmua 9 — OnucaHne pa3beMOB, MHANKATOPOB U opraHoB ynpasneHuns moayns MASK-LC16G

AnemeHT nepepHen

OnucaHue
naHenu
Status VHamkaTop paboTel ycTpoicTBa
Sync He ncnonb3yetca
1
Alarm VHamkaTop aBapum
Power ViHoukaTop nuTaHnsa ycTpoincTea
dyHKUMOHasIbHasA KHOMKa A/151 nepesarpy3ky YCTpoiicTBa 1 cbpoca K 3aBOACKMM
HaCTpOWKaM:
2 F e MPY HaXXaTWUKN Ha KHOMKY W yaepxaHun MeHee 15 ¢ nponcxoguTt nepesarpyska
YCTPOWCTBA;

e NPV HaXaTWUKN Ha KHOMKY W yaepxaHun 6osee 15 ¢ nponcxogmT cbpoc HacTpoek
YyCTpOWCTBa A0 3aBOACKOI KOHdmMrypaumm
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3nemeHT nepegHeii

OnucaHue
naHenu

NHTepgelicbl PON. 16 cnotoB ans yctaHoBkn SFP-TpaHcuBepos 2,5/1,25 Meut/c GPON
3 [1.16] (SFP)
4  Console KoHconbHbI nopT RS-232 (RJ-45) anst nokanbHOro ynpaeneHnst yCTpoicTBOM

TexHu4yeckne xapakTepucTkvi Moayns npeacTasneHsl B Tabnuue 10.

Tab6nmua 10 — TexHuyeckne napameTpbl moayna MASK-LC16G

Mpoueccop
TakToBas YacToTa 2000 My
npoueccopa
Konunuectso agep 4
OnepaTtnBHaa namsATb DDR4 SDRAM 16 I'b 1200 MI'L,
NuTepdeiicol
CeTeBble NHTepelichl 16 x 2,5/1,25 réut/c GPON (SFP)
KOHCO/IbHbIN NopT RS-232 (RJ-45)
MapameTtpbl GPON SFP
Cpega nepepgaym ONTOBOJMOKOHHbI kabenb SMF: 9/125, G.652
KoathdhnumneHT pa3seTBieHus 0o 1:128 GPON, 1:256 XGS-PON

Class B+ Class C++
zﬂ:;c(::rBwlzanaﬂ [anbHOCTb 20 kM 60 kM
MNepeaaTumnk 1490 um POC-nasep (DFB Laser)
CKopocCTb nepefayn gaHHbIX 2488 MouT/c
Cpeapss BbIxoAHas +1,5.+5 1M +7.+10 ABM
MOLLIHOCTb
e e o 1o
MprueMHUK 1310 Hm APD/TIA
CKopoCTb nepefayn AaHHbIX 1244 M6uT/c
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PykoBogacTso no akcnayatauum OLT MA5020, MA5160

quCTBI/ITe.I'IbHOCTb

np1eMHuKa 28 pbm 32 pbm

OnTuyeckas neperpyska

npUeMHMKa 8 Abm “12 abw

KommyTtatop

Mpoun3BoaUTENIbHOCTb

120 réut/c
KoMMyTaTopa

Tabnuua MAC-agpecoB 64k 3anucelii
Mopaepxka VLAN 8o 4k B cootBeTcTBMM € 802.1Q

— |EEE 802.3 10BASE-T Ethernet

- |IEEE 802.3u 100BASE-T Fast Ethernet

— |IEEE 802.3ab 1000BASE-T Gigabit Ethernet

- |EEE 802.3z Fiber Gigabit Ethernet

— ANSI/IEEE 802.3 NWay auto-negotiation

— |EEE 802.3x Full Duplex and flow control

- |EEE 802.3ad Link aggregation

- |EEE 802.1p Protocol for Traffic Prioritization
— |EEE 802.1Q Virtual LANs

- |EEE 802.1ad Provider Bridges (QinQ)

- IEEE 802.1v VLAN Classification by Protocol and Port
— |[EEE 802.3ac VLAN tagging

— IEEE 802.1d MAC bridges’

CooTBeTCcTBME CTaHOapTam

- IEEE 802.1w Rapid Reconfiguration of Spanning Tree'
— IEEE 802.1s Multiple Spanning Trees'

— IEEE 802.1x Port Based Network Access Control

- ITU-T G.988 GPON

= ITU-T G.984x GPON

1I'I0,q,u,ep>|<|<a B 6yayLnx sepcusix Mo.
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Tekywee coctosHne moayna MASK-LC16G otobpaxaeTcsa npu nomoLm nHgmkatopos Status, Sync,

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Alarm, Power. NepeyeHb COCTOSIHUI MHAMKATOPOB NpuBeaeH B Tabnvue 11.

Tabnuua 11 — CeeToBas nHankauma coctosHua mogynsa MASK-LC16G

NHpgnkaTtop

Status

Sync

Alarm

Power

CocTtosiHue UHOUKaTopa

3eneHblid, ropuT NOCTAHHO

KpacHbliA, ropuT NOCTOSIHHO

He roput
KpacHbiii, mepuaeT ¢ nepuogom 1 ¢

3eneHblii, FOpUT NOCTOSAHHO

CocTtosiHue ycTpoiicTBa
HopmanbHas paboTta
BbInonHsieTcs 3arpyska ycTpoiictea
He ncnonb3yetcs

HopmanbHas paboTta

KpuTnueckas aBapusa moayns

BktoyeHo nuTaHme ycTpoiicTea

27



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

3.6 Mopgynb nHtepgeiico PON MA5SK-LC16XG

Mopyne MASK-LC16XG npegHa3zHavyeH Ansa opraHnsaumm WMPOKONOSIOCHOro A0CTyNa B CeTb Nepegayun
AaHHbIX No TexHosormnm XGS-PON Ha ckopocTu o 10 Féut/c B CTOPOHY nonb3osatens. Moaynb
npegHasHa4veH A/1s9 UCNoNb30BaHns Ha ydyacTke «nocnefHelrt MuaM» n No3BonseT nogkniounTb o 4096
OKOHeUHbIX ycTpoicTB (ONT). BHewHuii Bua moaynst MASK-LC16XG nokasaH Ha pUCYHKe HUXE.

PucyHok 6 — Moaynb nHtepdeiicos PON MASK-LC16XG

Ta6nuua 12 — OnucaHne pa3beMoB, MHAMKATOPOB U opraHoB ynpasneHns moaynsa MA5SK-LC16XG

AnemeHT nepepgHeii

OnucaHue
naHenu
Status ViHankaTop paboTbl yCTpolicTBa
Sync He ucnonb3yetcs
1
Alarm VHamkaTop aBapum
Power ViHaMKaTop NUTaHna ycTpoicTea
dyHKUMOHaIbHasA KHOMKa 4151 nepesarpy3ky YCTpoiicTBa 1 cbpoca K 3aBOACKMM
HaCTpoWKaMm:
2 F e MPW HaXXaTWUWN Ha KHOMKY W yaepxaHun MeHee 15 ¢ nponcxoauTt nepesarpyska
YCTPOWCTBA;

e MpPW HaXXaTWUKN Ha KHOMKY 1 yaepxaHun 6onee 15 ¢ nponcxogmt cbpoc HacTpoek
YyCTpOWCTBa A0 3aBOACKOI KOHdmMrypawmm
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3nemeHT nepegHeii

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

OnucaHue
naHenu
3 [1.16] NHTepgoeiicbl PON. 16 cnotoB ans yctaHoBkn SFP-TpaHcuepoB 10/10 Féut/c XGS-PON
- (SFP) nnn 2,5/1,25 réut/c GPON (SFP)
4  Console KoHconbHbI nopT RS-232 (RJ-45) anst nokanbHOro ynpaeneHnst yCTpoicTBOM

TexHu4yeckne xapakTepucTkvi Moayns NpeacTasieHbl B Tabiuue 13.

Ta6nuua 13 — TexHuyeckne napameTpbl Moaynsa MASK-LC16XG

Mpoueccop

TakToBasi yacToTa
npotieccopa

Konnuyectso aaep

OﬂepaTI/IBHaFI namMAaTb

NuTepdeiicol

CeTeBble UHTEPEACHI

KOHCOMbHBbIA nopT
MapameTpbl XGS-PON SFP
Cpepna nepegaun

KoathdhnumneHT pa3seTBieHus

MakcumanbHas fasibHOCTb
peincTeus

Mepepatumuk
CKopOoCTb nepefayn gaHHbIX

CpepHsas BbixogHas
MOLLHOCTb

LLinprHa cnekTpasibHOW
nvHum npu -20 ob

MpueMHuK

CKopocCTb nepefayn AaHHbIX

2000 Mry

4

DDR4 SDRAM 8 I'b 1200 MrIy,

16 x 10/10 r6uT/c XGS-PON (SFP)

RS-232 (RJ-45)

OMTOBOJIOKOHHbIN Kabenb SMF: 9/125, G.652
0o 1:128 GPON, 1:256 XGS-PON

Class N1 Class E1

20 kKm

1577 um POC-nasep (DFB Laser)

9,953 out/c

+2..+5 abm +6..49 gbm

1.0 HM

1270 Hm APD/TIA

9,953 reut/c
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quCTBI/ITe.I'IbHOCTb

np1eMHuKa 26 pbm -30 Abm

OnTuyeckas neperpyska

npUeMHMKa "> AbM 9 Abm

KommyTtatop

Mpoun3BoaUTENIbHOCTb

300 remnt/c
KoMMyTaTopa

Tabnuua MAC-agpecoB 64k 3anucelii
Mopaepxka VLAN 8o 4k B cootBeTcTBMM € 802.1Q

— |EEE 802.3 10BASE-T Ethernet

- |IEEE 802.3u 100BASE-T Fast Ethernet

— |IEEE 802.3ab 1000BASE-T Gigabit Ethernet

- |EEE 802.3z Fiber Gigabit Ethernet

— ANSI/IEEE 802.3 NWay auto-negotiation

— |EEE 802.3x Full Duplex and flow control

- |EEE 802.3ad Link aggregation

- |EEE 802.1p Protocol for Traffic Prioritization
— |EEE 802.1Q Virtual LANs

- |EEE 802.1ad Provider Bridges (QinQ)

- IEEE 802.1v VLAN Classification by Protocol and Port
— |[EEE 802.3ac VLAN tagging

— IEEE 802.1d MAC bridges’

CooTBeTCcTBME CTaHOapTam

- IEEE 802.1w Rapid Reconfiguration of Spanning Tree'
— IEEE 802.1s Multiple Spanning Trees'

— IEEE 802.1x Port Based Network Access Control

- ITU-T G.988 GPON

= ITU-T G.984x GPON

1I'I0,q,u,ep>|<|<a B 6yayLnx sepcusix Mo.
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Tekyuwiee coctosiHne moayna MASK-LC16XG oTobpaxaeTcs npy noMoLm nHankaTtopos Status, Sync,
Alarm, Power. NepeyeHb COCTOSIHUIN MHANKATOPOB NpuBeAeH B Tabnvue 14.

Tabnuua 14 — CeeToBas nHankaumna coctoaHmua mogynsa MASK-LC16XG

NHpgukatop CocTosiHue uHgukKaTopa CocTosiHue ycTpoiicTBa
3e/ieHblid, FOpuT NOCTOSHHO HopmanbHas paboTta
Status
KpacHbliA, ropyT NOCTOAHHO BbinosnHseTcs 3arpyska ycTpoiicTea
Sync - He ucnonb3yetcs
He roput HopmanbHas paboTta
Alarm
KpacHbliii, MmepuaeT ¢ nepuogom 1 ¢ Kputuueckas aBapust mogyns
Power 3eneHblii, FOpUT NOCTOSAHHO BktoyeHo nuTaHme ycTpoiicTea
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3.7 Mopgynb nntepgeiticos PON MA5K-LC16C

Mopyne MASK-LC16C npegHa3HaueH Ana opraHusaumm LWMPOKONONOCHOro A0CTyna B CeTb nepefayn AaHHbIX
no TexHonorum GPON/XGS-PON Ha ckopocTtu o 2,5/10 F'éut/c B cTopoHy nosnb3osartens. Mogynu
npeaHasHa4veHbl 418 NCN0/Ib30BaHUA Ha yyacTKe «nocsiefHein Muamn» 1 no3BoAST NoakIunTs o 2048
OKOHeuHbIX ycTpoiicTB (ONT) ans ctaHaapta GPON n go 4096 — ans ctaHgapta XGS-PON. BHeluHuii Bup,
Mogaynsa MASK-LC16C nokasaH Ha pUCYHKe HUXe.

©

PucyHok 7 — Moaynb nHtepdeiicos PON MA5SK-LC16C

Ta6nmua 15 — OnucaHne pa3beMoB, MHANKATOPOB U opraHoB ynpasneHnsa moayns MA5SK-LC16C

AnemeHT nepegHen

OnucaHue
naHenu
Status VHamkaTop paboTel ycTpoicTBa
Sync He ncnonb3yetca
1
Alarm VHamkaTop aBapum
Power ViHoMkaTop nuTaHnsa ycTpoincTea
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3nemeHT nepegHeii
naHenu

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

OonucaHue

dyHKUMOHasIbHAs KHOMKa f/11 Nepe3arpysku yCTpoicTBa U copoca K 3aBOACKUM
HacTpolikam:

2 F * NPV HaXXaTUW Ha KHOTKY 1 yaepXaHui MeHee 15 ¢ nponcxoauT nepesarpyska

YCTPOIACTB3;

* NPY HaXXaTUW Ha KHOMKY 1 yaepxaHun 6osee 15 ¢ npoucxoguT cbpoc HacTpoek

3 [1.32

YCTPOIACTBA A0 3aBO/CKOV KOHthUrypaumm

NHTepdeiicbl Combo PON. 16 cnoTtoB ans yctaHoBku Combo SFP-TpaHcueepos (10/10
rout/c XGS-PON un 2,5/1,25 réut/c GPON (SFP))

4  Console KoHconbHbI nopT RS-232 (RJ-45) ana nokasbLHOro ynpasneHust yCTpoRCTBOM

TexHMYeckne xapakTepucTUku Moayns nNpeacTasnieHbl B Tabnuue 16.

Tabnuua 16 — TexHudeckme napameTpbl Mogyns MASK-LC16C

Mpoueccop

TakToBas yactota
npotieccopa

KonuyecTtso agep

OnepartvBHasa namsTb

NHTepdeiichbl

CeTeBble UHTEPECHI

KOHCO/bHBI NOpT
MapameTpbl PON SFP
Cpepa nepegaun

KoathhnumeHT passeTs/ieHus

MakcumasibHas gasnbHOCTb
aencTens

Mepepatunk
CKopocCTb nepefayn AaHHbIX

CpepHsis BbIxogHast
MOLL{HOCTb

2000 My

4

DDR4 SDRAM 8 ' 1200 MI'y,

16 x Combo ports (16 x 10/10 '6ut/c XGS-PON 1 16 x 2,5/1,25 r6ut/c GPON) (Combo
SFP)

RS-232 (RJ-45)

OMTOBOJIOKOHHBbIN Kabenb SMF: 9/125, G.652

0o 1:128 GPON, 1:256 XGS-PON

Class N1 Class B+
20 km
1577 Hm POC-na3zep (DFB Laser) 1490 Hm POC-nasep (DFB Laser)
9,953 réut/c 2,488 rout/c
+2..+5 gbm

33



LLinprHa cnekTpasibHoW
nvHum npu -20 gb

MpueMHuUK
CKopocCTb nepefayn gaHHbIX

YyBCTBUTE/IbHOCTb
npuemMHvka

OnTnueckas neperpyska
NPYEMHMKA

KommyTatop

lNponsBogMTENLHOCTL
KoMmyTaTopa

Tabnuua MAC-agpecoB

Mopaepxka VLAN

CooTtBeTcTBME CTaHOapTam

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

1.0 Hm
1270 um APD/TIA 1310 Hm APD/TIA
9,953 reut/c 1,244 T6ut/C
-26 nbm -28 nbm
-8 nbm
300 reéuwt/c
64k 3anuceii

o 4k B cootBeTcTBMM ¢ 802.1Q

— IEEE 802.3 10BASE-T Ethernet

— IEEE 802.3u T00BASE-T Fast Ethernet

- IEEE 802.3ab 1000BASE-T Gigabit Ethernet

- |EEE 802.3z Fiber Gigabit Ethernet

— ANSI/IEEE 802.3 NWay auto-negotiation

- |IEEE 802.3x Full Duplex and flow control

- |EEE 802.3ad Link aggregation

- |IEEE 802.1p Protocol for Traffic Prioritization

- IEEE 802.1Q Virtual LANs

- |IEEE 802.1ad Provider Bridges (QinQ)

- IEEE 802.1v VLAN Classification by Protocol and Port
— |EEE 802.3ac VLAN tagging

- |EEE 802.1d MAC bridges'

— |EEE 802.1w Rapid Reconfiguration of Spanning Tree'
— IEEE 802.1s Multiple Spanning Trees'

- IEEE 802.1x Port Based Network Access Control

- ITU-T G.988 GPON

- ITU-T G.984x GPON

1I‘Io,cl,,a,ep»(l(a B 6yayux sepcusx Mo.
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Tekywee coctosHne moayna MASK-LC16C oTtobpaxaeTtca npu nomoLum niankatopos Status, Sync,
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Alarm, Power. lNepeyeHb COCTOSIHUI MHANKATOPOB NpuBeaeH B Tabnvue 17.

Tabnuua 17 — CeeToBas nHankauma coctosHma mogynsa MASK-LC16C

NHpgnkaTtop

Status

Sync

Alarm

Power

CocTtosiHue UHOUKaTopa

3eneHblid, ropuT NOCTOSIHHO

KpacHbliA, ropuT NOCTOSIHHO

He roput
KpacHbiii, mepuaeT ¢ nepuogom 1 ¢

3eneHblii, FOpUT NOCTOSAHHO

CocTosiHue ycTpoiicTBa
HopmanbHas paboTta
BbInonHsieTcs 3arpyska ycTpoiictea
He ncnonb3yetcs

HopmanbHas paboTta

Kputuueckas aBapust mogyns

BktoyeHo nuTaHme ycTpoiicTea
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3.8 CoBmectumble SFP-TpaHcuBepbl PON

[ns 6e3owmnboyHon paboTel GPON/XGS-PON-uHTepdelica TpebyeTca TOUHbIN NOA460p NapamMeTpoB A5
Kaxx,0ro Tuna TpaHcmeepa. Takas pabota MOXeT 6bITb NpoBeAeHa TO/IbKO B 1ab0paTopHbIX YC0BUSX
n3rotoBuTens obopyaosaHus. B Tabnvue 18 npuseaeH nepeyveHb SFP-TpaHCKMBEPOB, C KOTOPbIMU
rapaHTupyeTcsa 6e3owmnbovHasn pabota mogynei obopygosaHus no texHonorum GPON, B Tabnuue 19 — no
TexHosnorun XGS-PON, a B Tabnuue 20 — ana Combo-moaynei no texHonornn GPON/ XGS-PON.

DDMI (Digital Diagnostic Monitoring Interface) no3sonsieT nonyyatb MHPOPMALMIO O TakMX NapameTpax
TpaHCcMBepPa, Kak Temneparypa, HanpskeHne nutaHus u ap. Takxke nocpencrtsom DDMI npoussoauTcs
n3mMepeHne ypoBHs curHana ot ONT (RSSI). Bce coBMeCTUMble TpaHCMBEPbI NOAAEPXNBAIOT 3Ty DYHKLMIO.

MAS5K-LC16G pa6oTatoT Tosibko ¢ GPON SFP, MA5K-LC16XG pa6oTatoT ¢ XGS-PON SFP n GPON SFP,
MAS5K-LC16C — Tonbko ¢ Combo SFP.

Tabnvua 18 — lNepeyveHb coBMecTUMbIX SFP-TpaHcBepos ansa GPON

Mopgenb SFP-TpaHcuBepa Knacc DDMI
LTE3680M-BC+ B+ +
LTE3680P-BC+2 C++ +

Tabnuua 19 — NMepeyveHb coBMmecTnMbIX SFP-TpaHcnsepos ana XGS-PON

Mopgenb SFP-TpaHcuBepa Knacc DDMI
LTF7226B-BC+ N1 +
LTF7226B-BCB+ E1 +

Tabnuua 20 — MNMepeyeHb coBMecTUMbIX SFP-TpaHcueepoB anst GPON/XGS-PON (Combo)

Mopgenb SFP-TpaHcuBepa Knacc DDMI

LTF5308B-BC+ N1 - B+ +
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4 ApxuTekTypa ycTpoicTBa

O6opyaosaHne MA5020, MA5160 npeacTtaBnsieT cob60it KOMMyTaUMOHHOE YCTPOICTBO A1 ceTeit Ethernet ¢
pacnpegeneHHon cncteMoii KommyTaummn. C TOUKN 3peHUst apxXUTEKTYPbl CETU nepegayun gaHHbix, MA5020,
MA5160 B coueTaHun ¢ aboHeHTckumm ycTpoiicTBamu ONT BbINOSHAET (OYHKLUN, OTHOCALLMECS K YPOBHAM
JocTtyna un arperayum.

. XPON  XPON

PucyHok 8 — ApxutekTtypa obopygosaHmsa MA5020/5160
ApxuTekTypa yCcTpoiicTBa peannsoBaHa kak AByxypoBHeBas cuctema Ethernet-kommyTtaTopos.

B LEHTpe cucTeMbl HaXoAAaTCA KOMMYTATOPbI, pacrnosiokeHHble Ha moaynsix FC16L (FC64). OHM BbINOMHAIT
arpernpyroLyo yHKUMIO N0 OTHOLLEHMWIO K MOAY/ISAIM JIMHEWHbIX MHTepdieiicoB. B cucteme moxeT
npucyTCTBOBaThL OAMH Unn aBa moayns FC16L (FC64). YcTaHoBKa ABYX Moy eii No3BossieT NoCTPonTb
BbICOKOHAEXHYI0 CUCTEMY 3@ CHET pe3epBrpPOBaHNSA KOMMYTATOPOB N YBE/IMYUTb NPOMYCKHY CMNOCOOGHOCTb
CMCTeMbl 3a CYeT pacnpesesieHns NOTOKOB AaHHbIX Mexay moaynsamu. Moayniv paboTatoT B pexume
cTekMpoBaHus. CTekmpoBaHue moayneit FC16L (FC64) noapasymMeBaeT BO3MOXHOCTb 06beANHEHNS CETEBbIX

NHTephelicoB, HAXOAALMXCS Ha Pa3HbIX MOAyNsX, B TpaHkoBble rpynnbl (LAG, LACP) u eauHbiil MHTEpdeiic
ynpaB/ieHus.

BTopoii ypoBeHb cucTeMbl — Ethernet-koMmyTaTopbl, HAXOASLMECS HA MOAYNSAX NIMHEVHbIX NHTEPdecoB —

LC. KomMyTaTopb! BbINOHSAOT (OYHKLMIO arperauym no oTHOLLEHWIO K IMHERHbIM MHTepdelicam Moayns, Ha
KOTOPOM OHU YCTAHOB/IEHbI.

Kaxablii kommyTaTtop FC16L (FC64) cBsizaH ¢ kaxabiM nHTepdelicHbiM Moaynem LC. Kaxaoe coeguHeHne
mexay kommyTtatopom FC16L (FC64) n nHtepdpelicHsim mogynem LC o6beanHeHo B TpaHkoByto rpynmny (LAG).
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B3anmogeiicTBue Mexay kommytaTopom ynpaenenust FC16L (FC64) n nitepdpelicHbiM Mmogynem LC
npovicxogut yepes 100 F6uT/c coeguHEHMA NPy HACTPOEHHOM pexnme paboTsbl LC B pexnme XGS-PON n 40
6uT/C Npu HaCTPOEHHOM pexunme paboTbl LC B pexnme GPON.

[ea FC16L cBazaHbl mexay coboii agyms nuHusamu 80 éut/c.
[Ba FC64 cBsizaHbl Mexay coboii Bocembto nnHuamn 100 Fomnt/c.

Control-plane ocyliecTBnsieTca Yyepes otaesbHble Ethernet-kommyTaTopsl, He AOCTYNHbIE A1 HACTPOWKM
nosib3oBaTensiM U UMeHyeMble control.

4.1 Master-Backup

B cucteme MoxeT npucyTcTBoBaTh ABa Moayns ynpasnernus FC16L (FC64), koTopble paboTatoT B pexvume
master-backup. MactepcTBo onpegenseTca asToMaTU4yeckn CoriacHo airoputMmy Bbibopa, HO Takxe
noazepXxaHa BO3MOXHOCTb PYYHOM CMEHbl MacTepcTBa.

MoakntoueHne, KOHUrypaums n o6paboTka nepexsaTbiBAEMOro Tpadivka Bcerja ocyLecTBASITCS
macTtepoM. Backup BbInoAHAET NaccuBHY (OYHKLMIO, HO MOMIHOCTBIO CUHXPOHU3MPYETCA C MacTepPOM 1 MOXET
6€eCLIOBHO NPOAO/IKNUTL paboTy B C/lyvyae CMeHbl MacTepcTBa.

KoHdurypauums ycTpoiicTBa XpaHUTCSt Ha MOZy/ie YNpaB/ieHUst U NPUMEHSIETCS KO BCEM JIMHENHbIM KapTam.
Takum 06pa3oM, MOXHO NpeABapUTENIbHO BbINOMHATL KOHhUrypawmio, 1 Nnpu 3aMeHe nHTepdieiicHbIX Moaynei
He NoTpebyeTcs AOMNOHUTENIbHBIX HACTPOEK.
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S YcTaHoBKa U nogksiryvyeHne

B gaHHOM pasfesie onvcaHbl: MIHCTPYKUUA MO TeXHUKe 6e30nacHOCTH, Npoueaypbl yCTaHOBKM 060pyA0BaHNA
MAS5020, MA5160 B CTOIKY 1 NOAK/TIOYEHUS K MUTAIOLLEN CETU.

5.1 Tpe6GoBaHUs TEXHMKM Ge30NaCHOCTU

OOGLwue Tpeb6oBaHUA
Mpu paboTe ¢ yCTPOMNCTBOM HEOOX0AMMO coboAaTh TpeboBaHus «paBua TEXHUKM 6e30NacHOCTU Npu
aKcnyaTtaumm 3N1eKTpoyCcTaHOBOK NOTpebuTenen».

3anpelaetcs paboTaTtb C yCTpONCTBaM Nnuam, He AonyLeHHbIM K paboTe B COOTBETCTBUN C
Tpe6oBaHMAMY TEXHUKMN 6E30MacHOCTN B yCTaHOB/IEHHOM MOPSIJKE.

1. AKcnnyarauus ycTponcTea fo/HKHA NPOU3BOAUTHLCA UHXEHEPHO-TEXHUYECKUM NepCoHasIoM,
npoLueALnM creunasibHyo NoaroToBKy.
2. MopgknioyaTb K YCTPOMCTBY TOMBKO UCMPaBHOE U COBMECTMMOE BCromoraTesibHoe 060pyaoBaHue.
3. Ans vckoyeHns neperpesa n obecnevyeHms Heo6XoANMMON BEHTUNALMM YCTPOUCTBO HEOHXO0AUMO
pasMecTuTb Tak, YTobbl HaZ, U NOA, HUM 0CTaBasI0Cb CBO60AHOE NPOCTPAHCTBO.
4. YCTpOWCTBO NpeAHa3HayeHo 419 KPYrnocyTOYHOM aKCnayaTaLlmmn npu cnegyrowmx ycrnoBusx:
e Temneparypa okpyxatowiein cpegbl —10 go +55 °C gna MA5020 n ot =10 go +60 °C; ana MA5160;
e OTHOCUTESNIbHAA BAXHOCTb Bo3ayxa A0 80 % npu temnepartype 25 °C;
e atmocdrepHoe gasrieHne oT 6,0x1 04 0o 10,7x1 0% Na (o1 450 go 800 mm pT. CT.).
5. He nogBepratb yCTPOMNCTBO BO3AENCTBMIO MEXaHMYECKMX Y4apOB 1 KonebaHui, a Takke abima, Nbiin,
BO/bl, XMUYECKUX peareHToB.
6. Bo nsbexaHvie neperpesa KOMMNOHEHTOB YCTPONCTBA M HapyLUeHUs ero paboTbl 3anpeLaeTcs
3aKpblBaTb BEHTW/IALMOHHbIE OTBEPCTUSA MOCTOPOHHUMY NpeaMeTamMun 1 pasmeLLaTb npegMeTbl Ha
NOBEPXHOCTUN YCTPONCTBA.

TpeboBaHNsA 3N1eKTpo6e30nacHOCTU

1. Mepep nogx/I0YEeHNEM YCTPOMCTBA K UCTOUYHUKY NMUTaHWUA HEO6X0AMMO NpeaBapuTesibHO 3a3eM/IUTb
KOpMyC yCTPOWCTBa, UCMNO/b3yS KNemMmy 3a3eMsieHns. KpenneHve 3a3emnsaioLero nposoja K knemme
3a3eM/1IeHNs JO/MKHO ObITb HAAEXHO 3a(hMKCMpOoBaHO. BennumHa conpoTUBIEHUSA MEXAY KNeMMOW
3alMTHOrO 3a3eM/IEHNA 1 3eMIHON LWUWMHOW He AosmkHa npesbiwatb 0,1 Om. Mepen noaknoveHneM K
YCTPONCTBY M3MepUTENIbHbIX MPUOOPOB 1 KOMMbIOTEPa UX HEOBXO0AMMO NpeABapuTesibHO 3a3eM/UTb.
Pa3HOCTb NOTEHLMaN0B MexAay Kopnycamu yCTPOMUCTBa U 3MepuTesibHbIX NPUO0POB He J0/HKHA
npesbiwaTts 1 B.

2. MNepep BKIKOYEHEM YCTPOMCTBA YOeAUTbCA B Le/IOCTHOCTU Kabenel n nx HageXHoM KpernsieHun K
pasbemam.

3. Mpu ycTaHOBKE UM CHATUM KOXyXa HeobXxoanmo ybeanTbCs, YTO 3N1eKTponuTaHue ycTponcrea
OTKJ/THOYEHO.

4. YctaHoBKa 1 yaaneHue SFP-TpaHC/BEPOB MOXET OCYLLECTB/IATLCA Kak Mpu BbIKKOYEHHOM, Tak 1 npu
BK/IIOYEHHOM NTaHWW B COOTBETCTBUM C YKaszaHUsMU pasgena 3ameHa SFP-TpaHcuBepos.

Mepepn Ha4yas1IoM paboThbl C YCTPONCTBOM HEOOXOAMMO BHUMATENIbHO U3YyUnTb paboune NHCTPYKLMK 1
pekoMeHAaLuy, cogepxalinecs B AOKyMeHTaL MM K 060pyA0BaHUIO.

Mpu akcniyatayumn o60pyfoBaHns fO/MKHbI CO6N04ATLCA HE TO/IbKO TpeboBaHus 6e30MacHOCTH,
N3/10KEHHbIE B JAHHOM [OKYMEHTE 1 APYrMX AOKYMEHTaX, NoCcTaBsseMbIX C 060pyA0BaHNEM, HO U BCe
Tpe6oBaHus, coepXalimecs B 3aKkOHOAATE bHbIX akTax U HOPMAaTUBHbIX OKYMEHTaxX OTPac/u, a Takke
yacTHble TpeboBaHWs opraHu3almm, aKCnayaTupyoLeli o6opyaoBaHume.

MepcoHan, BbINOMHALWMIA paboTbl Ha 060pyAOBaHNUY, LO/HKEH NPOUTM 06yYeHe MepaM 6e30nacHOCTH U
npasunam BbINOSIHEHNS Pa6oT. TObKO 06Y4YEHHbIV NepcoHas MOXET ObITb AOMYLLEH K MPOBEAEHMIO paboT Ha
o60pyA0BaHUN.
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Bo n3bexaHue TpaBMMpOBaHUA MNMepcoHas1a 1 noBpexXxgeHns oﬁopy,u,osava BCe p8.60TbI AO0JDKHbI
npoBOoAnNTbLCA B COOTBETCTBUN C TpeﬁoBaHI/IFIMI/I HXe.

5.2 O6uwue Tpe6oBaHUSA

YcTaHoBKa 060pyfoBaHus:

YCTpOWCTBA A0/DKHbI YCTaHaB/IMBATLCSA B MOMELLEHMSAX, NO3BONSAOLWMX NPeoTBPaTUTh
HeCaHKLUMOHNPOBaHHbIV [OCTYN K HAM;

YCTPOCTBa MOryT ObITb YCTAHOB/EHbI TO/IbKO Ha, 6E€TOHHOM UMW UHOW, HE NOAAEPXKMBAIOLLIEN rOpeHNe,
NMOBEPXHOCTLIO;

nepez Hayasiom paboTbl YCTPOWCTBO AO/MKHO BObITb YCTAHOB/IEHO B YCTONUYMBOM MOSIOXEHUN HA
HaZleXXHOW NOBEPXHOCTW — Ha NOJy UAN B TENIEKOMMYHMKALNOHHOM LKady;

MpU MOHTaXe M AEMOHTaXe YCTPOoiCcTBa 0c060e BHMMaHWe cnefyeT yaensaTb 3a3eM/IEHMIO.
3asemniALwnii NpoBoA, AO/MKEH ObITh NOAKIYEH K YCTPONCTBY B NEPBYIO 0Yepeb NMpU MOHTaXe U
OTK/IIOYEH B MOC/IEAHION oYepeab Npy AEeMOHTAaXE;

ans 6ecnepeboitHol paboTbl 060pyAOBaHNSA HEO6X0AMMO 06ecneynTb KOPPEKTHbIE YC/I0BUSA AN ero
BEHTUNALMN. He AO/MKHO 6bITb MOCTOPOHHUX MPEAMETOB Ha PacCTOsiHUM MeHee 5 CM OT
BEHTUSLMOHHbLIX OTBEPCTUIA KOoprnyca 060pyaoBaHus;

BCE KpenexHble 3/1eMeHTbI AO/KHbI ObITb 4OCTATOYHO 3aTSAHYThbI MO OKOHYaHNWN MOHTaXHbIX paboT.

3a3emMsieHue:

He [lonycKaeTcsa 3KCn/lyaTupoBaTth YCTPOMCTBO 6€3 NpaBu/ibHO YCTPOEHHOrO 3a3eM/ieHns. 3a3emseHve
[0/1XHO BbIMOJHATLCS B COOTBETCTBUN C TpeboBaHMsIMK MNpaBua YCTPOICTBA 3/1EKTPOYCTaHOBOK (MY )
1 [O/IHKHO MPONTK aTTecTaumio Ha CoOOTBETCTBME TpeboBaHusAM [Npasun,

YCTPOICTBO UM KOMMNIEKC 060PpYA0BaHUA AO/DKHbI OblTh NOAKMHOYEHbI K 3aLLUTHOMY 3a3eM/IEHNI0 [0
Havyasia ux Ucrnosib30BaHust (40 NOAKMYEHNS hnAepoB NUTaHUs). CeveHre 3a3eM/ISHOLLMX

NPOBOAHWKOB A0MKHO 6bITh HE MeHee 10 MMZ;

€C/IM COBMECTHO C 060pyA0BaHNEM MCNO/b3YHTCA AONOHUTEbHLIE NPMOOPLI N YCTPOICTBA C
NUTaHMEM OT BbICOKOBOJ/IbTHOW CETU, Hanpumep, oT ceT 220 B nepeMeHHOro Toka, To 3TU NpUbopbI
[O/MKHbI ObITb HAAEXHO 3a3EM/IEHbI B LIENsX 3alMTbl NEpCOHaNa M COXpaHEHUS LLe/TOCTHOCTY
obopyaoBaHus.

NCTOYHMKM NUTAHUS:

YCTPOICTBO paccyMTaHo Ha NMTaHue OT UCTOYHMKOB NOCTOSAHHOIO TOKa;

L7191 NOAK/MHOYEHMS NCTOYHMKOB NUTaHMSA A0/MKHbI ObITh NCMNOIb30BaHbl NPOBOAA, CEYEHME KOTOPbIX
COOTBETCTBYET MakCMMaJsIbHOW BeNMYMHe TOKa, NoTpe6/1I9emMoro yCTponcTeom,

npu NOAKMIOYEHN PUAEPOB NUTaHNA oba3aTenbHO cobaeHne NONSAPHOCTY;

NCMOb3yeMble UCTOYHUKM NUTAHUS LO/DKHbI ObITb OCHALLLEHbI YCTPONCTBAMM 3aLUUThI,
obecneunBatoLLMN OTK/IOUEHNE Harpy3ky B C/lyvae NpeBbILleHUss MakCUMasIbHOTO 3HaYeHNs TokKa
nUTaHUA YyCTPONCTBA,;

Kaxabl donaep nuTaHns OOMKEH ObiTb NOAK/IOYEH Yepe3 YCTPONCTBO, MO3BO/IAIOLLEE ONEepaTUBHO
NPOM3BECTN OTK/IIOUEHME — aBTOMAT 3aLUNTbl NN VHOE;

YCTPOICTBO MMeET [iBa BBOAA NUTAHUSA N MOXET ObITb NOAK/IHOYEHO K OAHOMY WX ABYM UCTOYHUKAM
nuTaHus. [1519 NOSIHOTO OTK/IIOYEHUST YCTPOICTBA HEOOXOAMMO BbIK/THOUMTL BCE UCMOJIb3YyEMbIE C HAM
NCTOYHWNKUN MUTAHNS.

Be3onacHocTb nepcoHana:

He [JonycKaeTCs BbINMO/IHEHNE MOHTaXKHbIX WU MHbIX PaboT, CBA3aHHbIX C OTK/IOYEHeM kabenen ot
YCTPOWCTBA UMM OTK/IOYEHEM YCTPONCTBA OT Lenel 3a3eM/IeHNs], BO BpeMS rpo3bl;

npu nogbeMe UM NepemMeLLeHNN YCTPOCTBA NCMONb3yiTe CneunasbHble PYyYKX A1 NePEHOCKM, 60
[lepXXuTe ero 3a a/1leMeHTbI LWaccu. He HarpyxaiTe BeCOM KOpP3UHbI BbiTa/IKMBaTENN HA NepesHnX
naHesnsAx MoAysnein, BBOAbl MUTaHUS U PYKOATKN HA CMEHHbIX MOAYNAX BEHTUNSALMOHHOW NaHenu;
nepemMeLLeHre yCTPoNCTBa JO/MKHO OCYLLECTBASATLCA CUIaMUN ABYX YEOBEK;
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* BO M36eXaHne NopaxeHnss opraHoB 3peHUs Na3epHbIM N3/TyYeHEM He crefyeT 3arnsaibiBatb B
OTKpPbITble ONTUYECKNE NoPThI. VIH(pakpacHoe nsnyyeHre nasepos, UCNOJb3yeMbIX B ONTUYECKMX
nHTepcpeicax yCcTPOCTB, MOXET Bbl3BaTb HEOOpaTUMOE NopaxeHue rnas.

KBanimdoukaums nepcoHana:

e TO/IbKO NpoLLeALIne COOTBETCTBYIOLLYIO MOATOTOBKY PabOTHMKN UMEKOT MPaBO BbINO/HATL YCTAHOBKY,
KOHoUrypupoBaHue 1 o6cnyxmBaHne yCTpoicTBa;

® TOJ/IbKO YMO/THOMOYEHHbIA MEPCOHasT MOXET paboTaTtb C YCTPONCTBOM;

* N1t0GblE M3MEHEHWS B YCTPOICTBE (3aMeHa MoAy/ieil, 3aMeHa NporpamMmmMHOro o6ecneyeHns) MoryT
BbINO/IHATLCSA NEPCOHA/IOM, UMEHLLMM AOCTATOYHYH KBaU/IMGIMKALMIO U pa3peLleHe Ha NpoBeaeHne
pa6or;

e 0 1t06bIX OTKa3ax uam nepebosix B pabote 060pyaoBaHNs crieayeT HEMeA/IEHHO co00LWwaTh AeXYPHOMY
nepcoHany.

Mepep Hayanom paboT Bce pasfesibl JOKYMeHTaUun A0MKHbI GbiTb BHUMATENBHO U3YUYeEHbI.

5.3 YcraHoBka o6opyaoBaHmua MA5020

Mepes yCTaHOBKOW 1 BKIIOUYEHWEM HEOOXOAMMO NMPOBEPUTL YCTPOMCTBO HA HAJIMUME BUAVMbIX MEXAHNYECKNX
NoBpPeXAEeHWIA. B cnyyae Hanmuusi NOBpPeXAeHNii cneayeT NpekpaTuTb YCTaHOBKY YCTPOICTBA, COCTaBUTb
COOTBETCTBYHLLMI aKT U 06paTUTLCS K NOCTaBLUMKY. EC/IM yCTPOCTBO HAX0AWMNOCh A/IMTENIbHOE BPEMS NP
HU3KOIi TemnepaTtype, nepes, Havyaniom paboTbl cneayeT BblAePXaTb €ro B TEYEHNE ABYX YaCOB Npu
KOMHaTHoOl Temnepatype. MNocne AMTeNnsHOro NnpebbiBaHNa TePMUHANA B YCIOBUSX NOBbILLEHHON BNXHOCTY
nepep, BKIHOYEHNEM HEOOXOAMMO BblAEpXaTb €r0 B HOPMaslbHbIX YC/I0BUSIX HE MeHee 12 yacos.

KpenneHue KpOHLWITEIHOB

B komnnekT noctaBkn MA5020 BXOAAT KPOHLUTEVHbI 419 YCTAHOBKWN B CTOMKY U BUHTbI A1 KpenieHus
KPOHLUTEMHOB K KOpMycCy YCTpOMCTBa.

[N yCTaHOBKM KPOHLUTEHOB:

e Llar 1. CoBMeCTUTb LIECTb OTBEPCTUIA A1 BUHTOB HAa KPOHLUTENHE C TakMMM Xe OTBEPCTUSAMU Ha
6OKOBOI NaHesin ycTpoiicTea.

e Lllar 2. C nomoLb0 OTBEPTKN MPUKPENUTHL KPOHLUTENH BUHTaMU K KOPMyCy.

e Llar 3. MoBTOpUTL Warv 1-2 ana BTOPOro KPOHLUTENnHa.

PucyHok 9 — KpenneHwue kpoHwTeiHos MA5020
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YctaHoBka MA5020 B cTOiiKy
[lns ycTaHOBKM yCTPONCTBA B CTOMKY:

e LWWar 1. MpunoxuTb YCTPOICTBO K BEPTUKA/IbHLIM HANPaBSOWMUM CTOKM.

e LLar 2. CoBMECTUTb OTBEPCTMS KPOHLUTEHOB C OTBEPCTUSIMU HA HaNpaBAsOLWMX CTolKM. Heobxoanmo
1CNo/Ib30BaTb OTBEPCTUSI B HANPaBASIOWMX HA OAHOM YPOBHE C 06EMX CTOPOH CTOMKK, 4151 TOTO YTOGbI
YCTPOWCTBO pacnosiarasiocb CTPOro ropu3oHTasIbHO.

e LWar 3. C nomoLbto 0TBEPTKM NPUKPENUTL YCTPOCTBO K CTOVKE BUHTaMM.

<

@?

D'g

PP B O OO B DB RE__ 88

PucyHok 10 — YctaHoBka MA5020 B CTOiKY

YCTDOMCTBO MMeeT BEPTUKa/IbHYHO BEHTU/TALMIO — ClipaBa-HaJ/1EBO. Ha 3a,qu|7| 1 OOKOBbIX NaHensax
yCTpOI7|CTBa pacnonoXxeHbl BEHTUNALNOHHbIE OTBEPCTUA. He 40MnyckaeTcCd 3akpblBaTb BEHTUALNOHHbIE
OTBEPCTUSA, TaK KakK 3TO MOXET NPUBECTU K NneperpeBy KOMIMOHEHTOB yCTpOVICTBa N HapyLweHn ero paﬁOTbl.

[N MCKNIOYEHNA Neperpesa U o6ecneyeHns HE06X0ANUMOI BEHTUNSALMM YCTPOCTBO HEOBGXOAMMO
pa3MecTUTb Tak, YTOObI Haf M MO HUM OCTaBasIoCb CBOGOAHOE NPOCTPAHCTBO He MeHee 10 cm.
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YcTaHOBKa MOAYNA NUTAHUSA

B MA5020 yctaHaBnMBaeTcs Mo4y b NMUTaHMA NOCTOAHHOIO ToKa Ha 36—72 B. MecTo 4151 yCTaHOBKM Moy NS
NUTaHWA NokasaHo Ha pucyHke 11.

PucyHok 11 — YcTtaHoBka mogyns nutadma MAS020

MopsapoK ycTaHOBKM MOAY/St NUTAHUA:

e Lllar 1. YcTaHOBUTb MOAY/1b NUTAHUA B Pa3beM.
e Lllar 3. MNMogartb nuTaHue.

MopsafoK ycTaHOBKM yCcTpolicTBa:

e Lllar 1. CMOHTMpOBaTb YCTPONCTBO. B criyyae yctaHOBKM ycTpoicTBa B 19" KOHCTPYKTUB HEO6XOAUMO
NPUKPENUTb K HEMY KPOHLUTENHbI, KOTOPblE BXOAAT B KOMMEKT YCTPOMCTBA.

e Lllar 2. 3a3eM/IMTb KOpMyc yCTPONCTBa. ITO HEOOXOAMMO BbINOSTHUTL NPEXAe, YeM K YCTPOUCTBY byaeT
NnoAK/IYeHa nuTarLLasn ceTb. 3azem/ieHne Heo6X0ANMO BbIMNOJHATL U30/IMPOBAHHBLIM MHOTOXWU/IbHBIM
npoBoZoM. Npasuna ycTponcTea 3a3eM/IeHNS U CeYeHre 3a3eM/IAI0LLEro NPoBoAa AO/IKHbI
cooTBeTcTBOBaTH TpeboBaHnsaAMY MY 3I. Knemma 3a3emMNeHns HaxoauTCs Ha 3a4Hel naHenu.

e Llar 3. Mpu NoaK0YEHUN KOMMNbIOTEPA UM MHOTO 060PYA0BaHMA K KOHCO/IbHOMY NOPTY KOMMYTaTopa,
3T0 060pyA0BaHVe AO/HKHO OblTb HAAEXHO 3a3eM/IEHO.

e LLar 4. MNMoaxnounTb K YCTPOUCTBY Kabenb NUTaHus.

e Llar 5. BkiounTb NuTaHne ycTpoincTea n yoeanTbCcsl B OTCYTCTBUM aBapuii N0 COCTOSAHWUIO MHAMKATOPOB
Ha nepegHei naHenu.

MuTaHe ocyLecTBNSIETCS OT CeTU NOCTOSIHHOIO TOoKa HanpshkeHnem —48 B. [Ins NoAKIoYeHns K ceTu

MNOCTOSIHHOTO TOKa CNeAyeT UCNOoMb30BaTh NPoBog MyrB ¢ ceueHrem 1,5 Mm2.
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5.4 YcraHoBka o6opyaoBaHmna MA5160

5.4.1 MoparoroBKa K ycTaHOBKe

Mepen HayaoM MOHTaXxa 060pyA0BaHUS MPOBEPLTE, BbIMO/HEHbI /TN TPE6OBAHUSA K MECTY YCTAHOBKU. B
MecTe YCTaHOBKW 060pyA0BaHMUsSi HE [JO/XHO 6bITb BICOKOW TeMMepaTypbl, Mbiy, BPeAHbIX ra3oB, Foplymnx 1
B3pbIBYATLIX MATEPVAIOB, ICTOUHUKOB CUJIbHbIX 3/1EKTPOMArHUTHbIX U3yUYeHnii (pagnocTaHLuii,
TpaHCcopMaTOPHbIX MOACTAHLMIA U NPOYEro), UICTOYHVKOB FPOMKOTO 3BYKa.

MecTo yCTaHOBKU [0/HKHO COOTBETCTBOBATL TUMOBLIM TPE6OBAHUAM A1t MECT YCTaHOBKM
TeNIEKOMMYHUKALMIOHHOTO 060PYA0BaHUS.

Ecnu Temnepatypa B NOMELLEHUI B OTCYTCTBUE 060pyA0BaHKs npe.biwaeT 35 °C, Heobxoauma ycTaHoBKa
KoHAMUMOHepa. KoHAULMOHEP A0/MKEH GbiTb CNOCOGEH aBTOMATUYECKU 3amnyckaTbCsl NOC/E NepepbIBOB B
aneKTponMTaHun. MOTOK OXNAaXAEHHOTO BO3lyXa He [A0/MKEH ObiTh HaNpas/eH NPsMo Ha 060pyA0BaHue, a
[IO/IXEH PABHOMEPHO pacnpeaensitbCs No NomeLLeHuIo.

[Ansi NpaBubHO paboTbl CUCTEMbI BEHTUNALMMN A0/MKHbI ObITh BbINOMHEHbI CeaytoLLe YC/I0BUS
(MUHMMaNbHbIE PACCTOSIHUS MEX/Y LLIACCU B CTOIKE yKa3aHbl Ha PUCYHKe 7):

® pacCTOsiHUE MeXAy BepXHei CTOPOHO Wwaccu 1 6avmxkaiium K Hemy cocefiHMM 060pyAoBaHNEM
[l0/1XHO 6bITb He MeHee 3U (3 x 44,45 mm);

* paccTosiHMe MeXAy HUXKHEl CTOPOHOI accu 1 6amkailummM K HeMy coceiHuM o6opyaoBaHuem (6e3
aKTVBHOIO TEMM00TBO/1Aa BBEPX) A0/KHO ObITb HE MeHee 4U (4 x 44,45 mm);

* paccTosiHMe MeXAay [ABYMsi Llaccu B CTOlKe (HxHee 6e3 aedunektopa) A0/MKHO 6biTh He MeHee 10U (10
x 44,45 mm);

* paccTosiHMe MeXAy [ABYMsi LlAacCu B CTOlKe (HUXHee C yCTaHOBMEHHbIM AeIEKTOPOM) A0/MKHO GbITh He
meHee 2U (2 x 44,45 mm);

® paccTosiHMe Mexay 3afHel CTEHKOW LacCcu 1 3afiHel CTEHKOM LWKada A0/MKHO O6biTb HE MeHee 200 MM;

® MeCTO YCTaHOBKM A0/DKHO ObITb OCHaLLEeHO 3a3eM/IeHMeM, CUCTEMA SN1IEKTPONUTAHUA AO/DKHA
COOTBETCTBOBATb Xapakrepuctukam obopyaosaHus no noTpebnsieMont MOWHOCTH.
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5.4.2 YctaHoBka MA5160 B cTOiKy
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LWaccu ycTtpo

B KOMNNekT ycTpolicTBa BXOAAT KpeneXHble 3/1eMeHTbI.
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PucyHok 12 — PasmeleHne MA5160 B cTolike (c aechnektopom MA5K16-FAND, 6e3 gechnektopa)
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5.4.3 TMopgknioueHue nNuTaloLleii ceTn

MuTaHne ocyLecTBASIETCA OT CETM NOCTOSIHHOIO TOKa HanpshkeHnem —48 B. 15 NOAKNOYEHMSA K CETU
NOCTOSIHHOTO TOKa criegyeT ncnonb3oBaTb Nposo MyrB noaxoAawmx oINHbI U CEYEHMS, B COOTBETCTBUM C
Tabnuuei:

Tabnuua 21 — Xapaktepuctuku nposoga lNylrB anga nogkioveHus nuTaHus

AnvHa npoBoga CeueHune
<M 10 Mm?
1-5m 16 MM2
25m 25 Mm2

PekoMeHayeMblli NopsifoK NOAKIOUYEHNSI TUTAHUS:

1. [0 noAknoyeHns nuTaHusa HeobxoAMMOo 3a3eM/IMTb KOpMNyc YCTpoKcTBa. 3a3emMsieHne Heob6Xxo4MMOo
BbINOJIHATb N30/IMPOBAHHLIM MHOTOXW/IbHLIM NPOBOLOM. YCTPOWCTBO 3a3eM/1IEHNS U
ceyeHyve 3a3eM/IA0LLLEro NPOBOAA AO/HKHbI COOTBETCTBOBATL TpeboBaHuAM MpaBun ycTpoincTea
anekTpoycTaHoBok (MY3J).

2. Ecnu npegnonaraetcs NOAKNIOYEHME KOMMbIOTEPa UM MHOTO 060pyA0BaHNSA K KOHCO/IbHOMY
NnopTy YCTPOWNCTBA, 3TO 060pYyA0BAHNE TAKXKE A0/MKHO ObiTb HAAEXHO 3a3EM/IEHO.

3. MoaknounTb K YCTPOCTBY Kabenu nutaHus.

4. MoaxNIuNTb Kabenu NMTaHms K UICTOUYHNKY MOCTOSIHHOMO TOKa HanpshkeHnem —48 B. [1ns pacuéta
MOLLHOCTY UCTOYHMKA CrieyeT BOCNO/b30BaTbCA AaHHbIMU MO NOTpe6/15eMoi MOLHOCTH LWaccu U3
Tabnmupl S.

5. MopgaTb NuTaHue.
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6 Hauano pa6oTbl C y3/10M AOCTyna

6.1 NMopgkntoueHune K CLI ysna goctyna

B faHHOI rnaBe onucaHbl pas/inyHble cnocobbl NOAKIHYEHUS K MHTepdelicy komaHaHol cTpoku (Command
Line Interface, nanee CLI) y3na gocTyna.

[Nsi HaYaIbHOI HACTPOIiKM YCTPOCTBA PEeKOMEeHAYETCS UCMOb30BaTh NOC/IeA0BaTE bHbIV NOPT (fanee
COM-nopT).

B faHHOM pykoBOACTBE paccMOTpeH npumep Hactpoiiku MA5160. Ans MA5020 cuHTakcuc komaHz
aHas1I0MMYHbIN, OT/IMYME TOJIbKO B KOSIMYECTBE NOPTOB.

6.1.1 MopkntoueHue K CLI uepes nocnegoBartenbHblii NOPT

[nsa ncnonb3oBaHUA 3TOro TMNa NOAKIYEHUA NEePCOHasIbHbBIA KOMMNbIOTEP MO0 A0/HKEH MMETb BCTPOEHHbIN
COM-nopT, NM60 AOMKEH KOMNEKTOBaTLCA Kabenem-nepexogHnkom USB-COM. Ha komnbloTepe Takxke
[0/MKHa ObITb YCTaHOBNEHA TEPMUHAsIbHAS Nporpamma, Hanpumep HyperTerminal.

e LWWar 1. Mpu nomowwm null-modem ka6ens 13 KOMNeKTa NOCTaBKN y3na AocTyna CoOeANHNTb KOHCOSIbHbIM
nopt (Console) moayna MA5K-FC64 ¢ COM-NopToM KOMMbIOTEPA, Kak YKa3aHO Ha PUCYHKE HIXE.

MA5160

MASK
FC64

» MK

null-modem kabenb | COM-nop1

PucyHok 13 — MogxntoueHne MA5160 k MK yuepesz COM-nopT

e Llar 2. 3anycTuTb TepMUHaUTIbHYIO NPOrpamMmy 1 co3gaTb HOBOE MOoAK/IYeHME. B Bbinagatoliem cnucke
«MopgkntoyaTbesa Yepes» BblbpaTb HyXHbI COM-nopT. 3agaTh napamMeTpbl NopTa corsiacHo Tabnuue
Hxe. Haxatb kHonky <OK>.

Tabnuua 22 — MNapameTpbl nopta

MapameTp 3HaueHue
CKopocTb 115200
BuUTbl gaHHbIX 8
YeTHOCTb Het
Ctonosble 6UThbI 1

YnpaB/ieH/e NOTOKOM OrtcyTcTBYET
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e Lar 3. HaxaTb knasuwy <Enter>. NponssecTtun Bxog B CLI ycTpoiicTea.

3aBo/iCKMe AaHHble A/1a BXoAa:
norviH: admin, naposnb: password.

khkkkkkhkhkhkhkhkhkhkkhhkhhkhkhkkhhkkhkkhkkhkhkkhkhkkhkkhkkhkkhkkhkkhkkkhkkkhkkhkkhkkkkkkx

* Optical line terminal MA5160 *

KAk hkhkkhkhkkhkhkhkkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkkhkhkkkkk
MA5160 login: admin

Password:

MA5160#

6.1.2 MopgknoyeHue K CLI no npotokony TELNET

MoakntoveHne no npoTtokony TELNET saBnsieTca 60n1ee yHMBEpPCasibHbIM MO CPABHEHWNIO C NOAK/IHOHEHNEM
yepe3 COM-nopt. MNogkntoveHne K CLI MOXHO BbINOIHUTL Kak HENOCPEeACTBEHHO B MEeCTe YCTaHOBKM
YCTPOWCTBAa, TaK U C yaasieHHoro paboyero mecra yepes IP-ceTb.

B AaHHOM nyHKTe pacCMOTPEH NepBblii BApUaHT NOAK/IYEHUS. Y 4a/IeHHOE MOAK/IYEeHe NPOUCXoauT
aHa10rMyHo, Ho noTpebyeT cMmeHbl IP-agpeca ycTpoiicTBa, kKoTopasi Nogpo6HO paccMoTpeHa B
pasgene CeTeBble napameTpsbl.

[ns noakItoYeHns K yCTPOMCTBY NEPCOHaTbHBIA KOMMNLIOTEP AO/DKEH UMETL CETEBYIO KapTy. JONONHUTETbHO
notpebyeTtcsa ceTeBoit kabenb (RJ-45) HEO6XOANMOIA A/INHbI, TOCKO/IbKY OH HE BXOAMT B KOMIM/IEKT MNOCTaBKM
yCTpoiicTBa.

e LLar 1. MoaknounTb 0AnH KOHel, ceTeBoro kabens k O0OB-nopty moayna MASK-FC64. BTopoli koHel,
NOAK/IOUNTL K CETEBOWN KapTe KOMMbIOTEPa, Kak yKa3aHo Ha PUCYHKe HUXe.

MA5160

MASK
FC64

MK

CeteBoln Kabenb

PucyHok 14 — MogxntodueHne MA5160 k MK ceTeBbIM kabenem
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e Lllar 2. HactpouTb napameTpsbl IP-agpecauumn ceteBoro nogxioyeHuns. 3agate IP-agpec 192.168.100.1

n macky nogcetn 255.255.255.0.

Ceoicrea: [lpotokon Unte pHeTa (TCP/IP)

O6wue \

Mapamerpel IP Moryr HasHaYaTLCA SETOMATUYECKM, ECAW CETE
NoAAEpKUBAET 3TY BOZMOXHOCTE. B NpoTHBHOM Ciyyae napamMeTpel
IP MOHO NOAYYUTE Y CETEBOrO 3AMUHUCTPATOPA.

(O Donyuure IP-aapec aBTOMATHYECKM
(®) UcnonesoBate creaywowwii IP-agpec:
|P-anpec: 192 .168.100.1

Macka noaceru 255 .255.255.0

OcHoBHOM W03 [

(®) Mcnonesosate cneaywowwe agpeca DNS-cepeepos:

MNpeanourraemeni DNS-cepeep: l . . ) ‘

AneTepHatusHeii DNS-cepeep: [ . . . ‘

HononHuTenBHo...

l 0K I[ OTtmeHa ]

PucyHok 15 — HacTpoiika ceTeBoro noakioveHuns

e Lllar 3. Ha komnbloTepe HaxaTb <[Myck>— BbinonHnTb. BBecTn komaHay telnet n IP-agpec yctpolictsa.
192.168.100.2 — 3aBoackoe 3Ha4veHune IP-agpeca. Haxatb KHOMKy <OK>.

3anyck nporpammbl @

- BeeAWTE MMA NPOrpaMMel, NankW, A0KYMEHTAa MK
@ pecypca MHTepHeTa, 1 Windows oTKpoeT mx.

OTkpeiTe: | telnet 192.168.100.2 v

I OK H OTMEHa ][ Obzop... ]

PucyHok 16 — 3anyck knueHTa

NHTepdoelicbl port-oob n3onupoBaHbl Mexay ynpaenswowmumy nnatamu. Ecim B waccu ncnonb3yTcs

[iBe ynpasnsioLme nnatbl, To 3TOT agpec 6yaeT y kaxaoro nHtepdeiica port-oob.
Mpwv NoAkNYeHNn K 3TOMy MHTepdheiicy noaktoueHne 6yaeT BbINOHEHO Ha KOHKpPeTHyto FC B waccy,

B MOPT KOTOPOI NOAK/IHOYEH NaTy-kKopa,
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e Llar 4. NMpowussectn Bxog B CLI ycTpolicTBa.

3aBo/iCKMe AaHHble A/1a BXoAa:
norviH: admin, naposnb: password.

Trying 192.168.100.2...
Connected to 192.168.100.2. Escape character is ’*]’.

MA5160 login: admin
Password:
MA5160#

6.1.3 MopgkntoueHue K CLI no npotokony Secure Shell

MopakntoueHune no npotokosny Secure Shell (SSH) cxoxe no PyHKLMOHA/ILHOCTY C NOAK/THYEHUEM MO
npotokony TELNET. Ho, B otnumne ot TELNET, Secure Shell wndpyeT Becb Tpadvik, BkNovas naponn. Takmm
o6pa3om obecneunBaeTcs BO3MOXHOCTb 6€30MacHOro yaasIeHHOro NoAKMYeHns no nyeanyHeim IP-ceTam.

B 4@aHHOM MyHKTE pacCMOTPEH BapuaHT NOAK/IHUYEHNS HENOCPEACTBEHHO B MECTE YCTAHOBKMN. Y AaneHHoe
MOJK/OUYEHVE NPOUCXOANT aHANIOTUYHO, HO NOTpebyeT cMeHb! IP-aapeca ycTpoiicTBa, kKoTopasi NoApo6HO
paccMoTpeHa B pasaesne CeTeBble napaMeTpsbl.

[NnA nogknoyeHns K yCTPOUCTBY NepcoHasIbHbIN KOMMbIOTEP AO/HKEH UMETb CETEBYHO KapTy. Ha komnbloTepe
[0J/KHA ObITb YCTaHOB/EHA nporpamma SSH-knneHT, Hanpumep, PUTTY. [lononHuTenbHO noTpebyeTtcs
ceTeBoli kabenb (RJ-45) Heo6xoaAMMOl A/IMHBI, NOCKONbKY OH HE BXOAWT B KOMMEKT NOCTaBKW YCTPOCTBA.

e War 1. BoinonHute warn 1 n 2 n3 nyHkra lNoakntoverne kK CLI no npotokony TELNET.

e Llar 2. 3anyctutb PUTTY. Yka3aTb IP-agpec ycTpoiictBa. 192.168.100.2 — 3aBoackoe 3Ha4veHue IP-
agpeca. Ykasatb nopT — 22, Tun npotokosna — SSH. HaxaTtb KHONKy <Open>.

e Lllar 3. MNMpounseectn Bxoq B CLI ycTpolicTBa.

3aBoAckMe AaHHble 418 BXoAa:
login: admin, password: password.

login: admin
Password: *xxkxxkxxx*
MA5160#

6.2 Hauano pa6ortbl B CLI y3na goctyna

CLI sBnsieTcs OCHOBHbIM CNOCO6G0M B3aMMOZEWCTBMSI NONb30BaTENS C TEPMUHAIOM. B AaHHO rnase
M3M10XeHbI 6a30Bble NPUHLMMLI paboTkl B CLI, BkIOUas ceBefeHWs No rpynnupoBke, YHKLMY aBTOA0MOTHEHUS
1 UCMOJIb30BaHNE UCTOPUM BbINOSIHEHHbIX KOMaHL,

6.2.1 Wepapxusa pexumos CLI

Cuctema KomaHg, nHTepdieica komaHaHon ctpokn MA5020, MA5160 genntca Ha pasgenbl — view. Mepexopq,
MeXAay pasfesiaMu OCyLLecTB/IseTca koMaHgamu. s Bo3BpaLleHns K npoLioMy YPOBHIO UCNOJb3YeTCs
KomaHgza exit. HekoTopble view npeactasnsAT cobor Maccus, rae 418 AOCTyna K KOHKPETHOMY 06bEeKTY
HY>XHO MCMNOJIb30BaTh YHUKa/TbHbI MHAEKC. HEKOTOPbIE View MOTYT ObITb B/IOXEHHbIMWN.
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6.2.2 Topsauue knasuwun CLI

[nsa yckopeHns paboTbl B KOMaHAHON CTpoKe A06aB/EHbI CNeAyOLWME COYETAHNSA TOPAYNX KABULL:

Tabnuua 23 — CoveTaHuns ropsvmx Knasul /19 KOMaH4HOM CTPOKK

CoueTaHun
e

Ctrl+A

Ctrl+D

Ctrl+E

Ctrl+L

Ctrl+U

Ctrl+W

Ctrl+K

Ctrl+C

PesynbTar

Mepexof B HAYa/10 CTPOKK

BO B/IOXEHHOM KOMaHAHOM PeXVMe — BbIX0[, B NpeablayLLnii KOMaHaHbIA pexum (koMaHaa exit), B
KOPHEBOM KOMaHAHOM pexume — Bbixog 3 CLI

Mepexop B KOHeL, CTPOKK

QOuucTtka akpaHa

YnaneHve cuMBOJIOB C/ieBa OT Kypcopa
YpaneHue crioBa cfnesa oT Kypcopa
YnaneHve cuMBOJIOB cripasa OT Kypcopa

Ounctka CTPOKU, a TaKxe O6prB BbINOJ/IHEHNA KOMaHAbI

6.2.3 ABTOpgoOnosiHeHue KomaHpg CLI

Mpu 0AHO3HAYHOM COOTBETCTBMI BBEAEHHOIO Npedvkca B CLI 6yeT aBTOMaTUYECKN BbINOTHEHO
[0NO/THEHME 3TOW KOMaHbl.

MA5160# ex<Tab>
MA5160# exit

Ecnu cywecTByeT HECKO/IbKO KOMaH/, KOTOpble COBMNaaatoT ¢ HabpaHHbIM npedoukcom, B CLI 6yaeT BbiBeaeHa
Mo/icka3ka 0 BO3MOXHbIX BapuaHTax.

MA5160# co<Tab>
commit configure copy
MA5160# con<Tab>
MA5160# configure

51



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

6.2.4 I'pynnoBble onepauun

Hag Takummn ob6bekTamm KoHpurypaumm TepmuHana, kak nitepdeiicsl 1 ONT, MOXHO NPOBOAMTL FPyNnoBbIie
onepauun. PekomeHayeTcs UCMosb30Bath 3Ty (YHKLMIO, KOrAa HeobxoArMOo NPOBECTU OAUHAKOBbIe AeNCTBUA
N5 60/1bLLOIO KoNnyecTsa 06 bEKTOB.

[ns BbINOIHEHWS TPYNNOBOI onepaumm Heo6xoAUMO ykasaTb Avanas3oH BMECTo naeHTudmkaropa o6bekra.
Takas BO3MOXHOCTb CyLLeCcTByeT B 60/bLUMHCTBE kKOoMaHp, CLI.

lMpumep: BkntoveHne broadcast-filter Ha Bcex ONT onpeaeneHHoro kaHana.

MA5160# configure
MA5160 (configure)# 1interface ont 5/1/1/1-128
MA5160 (config) (if-ont-1/1/1-128)# broadcast-filter

lMpumep: npocmMoTp cnvcka akTuBHbIX ONT Ha nepBbix Tpex PON-nopTax nepBoro cfota.

MA5160# show interface ont 5/1/1-3 online
PON-port 1/1 has no online ONTs

PON-port 1/2 has no online ONTs

PON-port 1/3 has no online ONTs

Total ONT count: O

6.2.5 dunbTpauyua BbiBoga npu NomMoLm grep

Ana dounbTpauum BbiBoAA pe3y/ibTata BbIMO/IHEHNS KOMaHAbl MOXHO BOCMNO/b30BaTbCs oyHKUMeEN grep. s
3TOro Heo6xoAMMO ncnonb3oBaTb cumBost: '|". KomaHaa include npymeHnT nnbTp Ans pesynbtata
BbIMOJ/IHEHNA KOMaHAbI N 0TO6PA3NT BbIBOA, KOTOPLI coAepXaT yka3aHHbIn (onnbTp. KomaHga

exclude npumeHnT UNbTP ANS pesybTata BbIMOMHEHNS KOMaHAbI U 0TOOPA3NT BbIBOA, KOTOPLI He
codepxar ykasaHHblii ounbTp. KomaHga begin npyMeHnT ounbTp AN pesynbTaTa BbiMOSIHEHUSI KOMaHAb! 1
0TO6Pa3nNT BbIBOA, KOTOPbI HAYMHAETCS C YKazaHHOro ounbTpa. Mocne unbTpa MOXHO UCNo/b30BaTh
komaHzy context, uTo6bl BbiBeCcTV 0T 0 f0 25 CTPOK A0 1 Noc/e ykazaHHOro nog, ounbTp. MNpy NoMoLLm
KOoMaHzbl case-sensitive onbTP CTaHET YyBCTBUTESIEH K PETUCTPY.

Mpumep: BbIBOJ, TEKYyLLEV KOHPUrYpaLIMK C MOMOLLLI0 OYHKLIMK grep.

MA5160# show running-config | include management context 1 case-sensitive
configure terminal

management ip 192.168.10.156

management mask 255.255.240.0

management gateway 192.168.2.1

management vid 3470

logging
exit

profile management CSM
description "CSM_ACS"
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7 HacTpoiika y3na goctyna

7.1 KoHdurypauyusa ysna goctyna

COBOKYMHOCTb BCEX HACTPOEK YCTPOICTBA Ha3biBaeTCs KOHMrypaumeid. B 3Toii rnaBe npuBeseHoO onvcaHue
COCTaBHbIX YaCTSAX KOH(IUTYpaLmm, aHO MOHATUE XU3HEHHOIO LMK/1a KOHUrypawmum, onncaHbl OCHOBHbIE
onepaumu, KOTopble MOXHO NPOBOAUTL Ha KOH(UTypaLmeil.

7.1.1 )Xn3HeHHbIA UMK KoHurypayum
KoHdhurypaumsa ycTpoinctea MOXeT HaXOAMUTbCA B HECKOSIbKMX COCTOSAHUSX:

e Running — gencteyoulasi KoHurypaums. rNoa ynpasneHnem aTon KoHdurypaumm ycTpomicTeo pabotaeT
paboTaeT B AaHHbIi MOMEHT;

e Candidate — pepakTnpyemMas KoHurypaums;

e NVRAM — koHbUrypaums, CoOXpaHeHHast B 3HeproHe3aBMcMMon namaTu. byaeTt ncnonb3oBarbcs B
KayecTBe Running nocne 3arpysku ycTpoiicTBa.

Mpwu oTkpbITUM CLI-ceccun B Hee 3arpyxaeTcs Konus KoHurypaumm Running, kotopas Tenepb A0CTynHa Ans
pepakTmpoBaHus (Candidate). Ans kaxagoii ceccum ncnonbayetcsi cBosi konvs Candidate-koHdourypaumm.
Monb3oBatesnb nocse nameHeHus koHdurypauum (Candidate) B CLI-ceccum MoXeT AaTb KOMaHay Ha
npYMeHeHne n3MeHeHHol KoHgurypaumm (komaHaa commit), 160 0TKa3aTbCsH OT BHECEHHbIX U3MEHEHWIA
(komaHpa rollback candidate-config) n cHoBa nonyunTb TekyLLyo AeACTBYHOLLYIO KOH(UIYpaLmo YyCTPoicTBa
(Running). Takxe no komaHae commit Npon3BoOANTCS CTapT-Taiimep ANs oTKaTa AeiCTBYHOLEl KOHGUrypaumm
(Running) B (Candidate), octaHOBWTb AeiiCTBME TaiiMepa MOXHO NyTeM BBoAa koMaHApl confirm. Mocne
OCTaHOBKM Talimepa Takxe npousoiigeT 3anvck KoHdurypauum (Running) 8 NVRAM (Startup).

[varpamma XM3HEHHOro UuKia KoHhurypaumm npuBeaeHa Ha PUCYHKE HUXKE.

—> NVRAM
3arpyska
confirm <
TaumMep no confirm
RUNNING

—> it ot

commit rollback

Ceccuu NOAKNIOUYEHHA
Candidate <

PucyHok 17 — AuarpaMmMa XU3HEHHOTO LiKia KOHJUrypaumm ysna aoctyna
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Mpumep: npumeHeHne (commit) n nogTeepxaeHne (confirm) koHdMrypaumu:

MA5160# commit
After commit operation, the configuration has to be confirmed within: 5 minutes
Configuration committed successfully

MA5160# confirm
Configuration is confirmed for master device (all changes are saved in NVRAM)
Configuration is confirmed for backup device (all changes are saved in NVRAM)

7.1.2 Co3pgaHue pe3epBHOWN KONUU KOHUrypaumm

Pe3epBHble KOMUK KOH(UIypaLum no3BosisoT 6bICTPO BOCCTAHOBUTL paboTOCNOCOBHOCTL TEPMUHANA Nocne
HeLUTaTHbIX CUTYaLuWii NN 3aMeHbl. PEKOMEHAYETCSt perynsipHoe co3faHne pe3epBHbIX KONuii KOHUrypawmu.

BbIrpyska koHpurypaumm TepMmmHana Bo3moxHa Ha TFTP/FTP/HTTP-cepBep, 4OCTYMHbIV B CETU YNpaBneHus.
Bbirpy3ka ocyLiecTnsieTcsi no komaHze copy. B kauectse aprymeHTa He06X04UMO yKa3aTb 10Ka/IbHbIV MyTb K
koHcpurypaumm TepmmnHana (fs://config) n URL HasHaueHus.

lMpumep: BbIrpy3ka KoHurypauum Ha TFTP-cepsep.

MA5160# copy fs://config tftp://192.168.1.1/config
Upload configuration file...

7.1.3 HacTpoiika aBTOMaTMUEeCKOii BbIrPy3KM KONUU KOH(Urypaumm

Ha OLT ecTb BO3MOXHOCTb HACTPOWKM aBTOMaTMYECKOl BbIrpy3kun backup-thaiinos koHurypaumm no taimepy
n/nnn no komaHae confirm.

ABTOMaTM4Yeckasi BbIrpy3ka KoHgmrypaumm yctporictea BoamoxHa Ha TFTP/FTP/HTTP-cepsep, AOCTYNHbIN B
ceTu ynpaBneHus. B kauecTtse aprymeHToB ykaxuTe URL HasHauyeHus u timer period, ecnin ncnonb3yetcs
BbIFpy3Ka no tanimepy.

e Lar 1. Mepeiit B backup view A5 HACTPOIiKM aBTOMATUYECKOI BbIFPY3KM KOMUW KOHAUTYpaLIMi.

MA5160# configure terminal
MA5160 (configure)# backup
MA5160 (config) (backup) #

e Lar 2. Yka3atb URL cepBepa, kyza 6yayT OTnpaBisiTbCs KOMUW KOHAUTypaLImni.

MA5160 (config) (backup)# uri tftp://192.168.1.1/config

e Llar 3. Yka3aTb, YTO BbIrpy3Ky KOH(hMrypaumm cnegyeT nponsBoAnTb MNOC/E KaXA0ro COXpaHeHus
KOHcpurypauuum.

MA5160 (config) (backup)# enable on confirm

e LlUar 4. Yka3aTb, UTO BbIrpy3Ky KOHpUrypaumm cneayeT nponsBoanTb no Taimepy. AInTenbHOCTb
Talimepa B CeKyHax.

MA5160 (config) (backup)# enable on timer
MA5160 (config) (backup)# timer period 86400
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e Lllar 5. MpMMeHNTb U3MEHEHNS.

MA5160 (config) (backup)# do commit
MA5160 (config) (backup)# do confirm

e LLar 6. NpoBepuTb BHECEHHbIE U3MEHEHUSI.

MA5160# show running-config backup
backup
enable on confirm
enable on timer
timer period 86400
uri "tftp://192.168.1.1/config"
exit

7.1.4 BoccTtaHoBneHue KoOHcurypauyum

BoccTaHoBieHne KoHgurypauumn yctpoinctasa Bo3MoxHo ¢ TFTP/FTP/HTTP-cepsepa, [OCTYNHOIO B ceTu
ynpasneHusi. BocctaHOB/IEHME OCYLLECTBASETCA NO KOMaHze copy. B kauectBe aprymeHToB ykaxuTte URI
NCTOYHKKa, a Takke fs://config B kauecTBe BoccTaHaBMBaeMol KOHpurypauum.

MA5160# copy tftp://10.0.105.1/config fs://config
Download file from TFTP-server..
Reading of the configuration file..
Configuration have been successfully restored (all not saved changes was lost)

7.1.5 BosBpalyeHue K UICXOA4HOI peaakTupyemMoii KOHthurypauum

[N oTKasa 0T BHECEHHbIX B KOHhUrypauuo nsmeHeHuid (Bo3epart Kk running-config) cneayet
BOCNnosb3oBaTbcsA komaHaoi rollback candidate-config.

MA5160# rollback candidate-config
Candidate configuration 1is rolled back successfully

7.1.6 COpoc KOHurypauum ycTtpomcrTea

[N npuBeAeHns KoHdUrypauum ycTpoiicTBa B 3aBOACKOE COCTOSIHWE CrielyeT BOCNO/1b30BaTbCSA KOMaHA0l
default. Mocne BbINONHEHWSA KOMaHAbI AehONTHAst KOHUIypaumsa npumeHsieTca B kavectse Candidate, n ee
Heo6XxoAVMMO NPUMEHUTb, UCNO/b3YSt KOMaHdy commit.

MA5160# default
Do you really want to do it? (y/N) vy
Configuration has been reset to default
MA5160# commit
MA5160# confirm

Mpn npoBeaeHMn copoca KoOHUrypaumm Ha yaaneHHOM YCTPOMCTBE COPOCATCA U CETEBbIE
napameTpbl. JanbHeliwasn yaaneHHasa pabota ¢ Takum yCTPONCTBOM OyaeT HEBO3MOXHA 10
NOBTOPHOW YCTAHOBKM CETEBbIX NapameTpOB.
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7.2 CeTeBble napamMmeTpbl

B naHHOW rnaBe onucaHa npoueaypa HacTpOiKM CeTEBbIX NapamMeTpoB yCTpoicTBa. MNocne 3agaHns ceTeBbIX
napameTpoB BO3MOXHO yAa/IeHHOe ynpaB/ieHne, a Takke nHTerpaumsa ¢ cuctemamm OSS/BSS.

7.2.1 HacTtpoiika ceTeBbIX NnapamMmeTpoB

HacTpoliky ceTeBbIX NapameTpoB YCTPOWCTBA PEKOMEHYEeTCS BbINOMHATL NpY NoAkI4YeHnn yepes COM-
nopT. Takoii noaxon No3Bo/UT n3bexatb NPo61eM ¢ NponagaHnem CBA3M 10 HaCTpavBaeMOoro yCTpoiicTea.

€ Mpu HacTpoiike Yepes yaanéHHoe coeanHeHne pekoMeHayeTca cob/o4aTh 0Co6YH 0CTOPOXHOCTD,
Tak Kak oLMB0oYHbIe NapaMeTpbl MOryT NPUBECTY K MOTEPE CBA3M.

e LUar 1. MocmoTpeTh TeKyLe ceTeBble NapaMeTpbl Npy nomollm komadasl show running-config
management.

MA5160# show running-config management all
management ip 192.168.1.2
management mask 255.255.255.0
management gateway 0.0.0.0
management vid 1

LLar 2. Mepeiitn B configure view. 3aaaTb UMsi TepMUHaNA NpU NoMoLLM KomaHabl hostname.

MA5160# configure terminal
MA5160 (configure)# system hostname MA5160-test

LWar 3. 3aaaTsb IP-agpec TepmyHana npy NoMoLLy KomaHibl management ip.

MA5160 (configure)# management ip 10.0.0.1

Lar 4. 3aaaTb Macky NoAceTy Npy NOMOLLM KOMaHabl management mask.

MA5160 (configure)# management mask 255.0.0.0

Lar 5. 3aaaTh LW/03 N0 YMO/IYaHUI0 NpY NOMOLLY KOMaHAbl management gateway.

MA5160 (configure)# management gateway 10.0.0.254

Mpw HacTpolike management He O/MKHO ObITb NepeceyeHuii IP-agpecos ¢ Apyrumu
nHtepgencamm OLT: port-oob, L3-nHTepcheiicamn.
e Llar 6. 3agatb VLAN ynpaBneHuss TepmuHana npm nomoLLm komaHasl management vid.
MA5160 (configure)# management vid 10

[nsa paboTbl C yCTPONCTBOM N0 MEHEeKMEHT-UHTepdeicy yepes uplink-nopTbl HeE06X0ANMO
paspewntb management vid Ha HEO6X0AMMbIX NOpPTax.
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€ OpHoBpemeHHoe noaktoyeHne K 00B Ha aByx MA5K-FC16L/MAS5K-FC64 npuseaeT K
06pas3oBaHUIo NeTNu.

e LWWar 7. MpuMeHnTb n3meHeHusi. CeTeBble NapameTpbl U3MEHATCSI cpaldy nocsie NpUMeHeHUs

KoHdpurypaumu. Mepesarpyska TepMuHana He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.3 YnpaBneHue nonb3oBatensimm

B aTOi1 rnaBse onvcaHbl HaCTpOVIKVI ynpasJ/ieEHNA NoJs1b30BaTENAMA yCTDOVICTBa.

B 3aBo/ICKOV KOHGUMIypaLmmn co3fjaH e AUHCTBEHHBIV No/b30BaTe b — aAMUHUCTPATOP YCTPOIiCTBA.

login: admin

password: password

Takxe CyLLecTBYIOT CNyebHble Nofb3oBaTesn root 1 remote

PekoMeHAyeTCsl CMEHUTL 3aBO/ICKOI Naposb Nosb3oBatens admin 1 root Ha HauyabHbIX 3Tanax
KOHUryprpoBaHUs TepMmHana.

[ns o6ecneyeHns 6e30MacHOCTY NO/Ib30BaTENSIM YCTPOWCTBA MOXHO [le/IerMpoBaTh CTPOr0 Onpe/e/ieHHbIi
Habop npas. [1s1 3TOr0 KaXA0My No/b30BaTe o 3aaeTcs YypoBeHb NpuBuneruii. YposeHb 0 cooTBETCTBYET
MVUHMMaIbHOMY Habopy npae, a 15 — MakcuMasibHoMy. YPOBHM € 1 Nno 14 NoMHOCTLIO KOHQIMIYpUpPYOTCS.

Kaxapblil ypoBEeHb HamnoIHEH NPUBUMIEMUSIMIA MO YMOJTYaHUIO.

KomaHgabl CLI pacnpefeneHbl No YpoBHIO AOCTYNa COrnacHo 6/10Ky, KOTOPbIi OHW M3MEHSIIOT UK JatoT
npocmoTpeTb. KomaHAapl 6e3 ypoBHs gocTyna (exit, ) AJocTynHbI BceM nosib3oBaTensiM. KomaHbl ¢ ypoBHEM
15 AOCTYNHbI TOMBLKO NO/Mb30BaTENAM C YpoBHEM 15. TakMm 06pa3omM A0CTYNHbLIMU NOb30BaTENO ByayT Te

KOMaHAbl, yei YPOBEHbL HE BbllLE YPOBHA MOJ/Ib30BaTE/IA.

KoHdpurypuposaHve npusuneruii

e LWWar 1. MocmoTpeTb pacnpeaeneHvie NpuBUAErniA N0 yMo4aH1io ¢ MOMOLLbH komaHasl show running-
config privilege all.

MA5160# show running-config privilege all

privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege

1

OO0 OO0 ot uu o d~bdDdDDNON

view-interface-ont
view-interface-ont
commands-interface-ont
view-interface-ont
config-interface-ont
commands-interface-ont
commands-configuration
view-interface-ont
config-interface-ont
config-interface-ont-profile
commands-interface-ont
commands-configuration
view-interface-ont
config-interface-pon-port
config-interface-ont
config-interface-ont-profile
commands-interface-ont
commands-configuration
commands-interface-pon-port
commands-interface-front-port

57



privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
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view-igmp
view-dhcp
view-pppoe
view-interface-ont
view-ports
view-configuration
view-igmp
view-dhcp
view-pppoe
view-ports
view-configuration
config-vlan

config-interface-front-port

commands-configuration

config-interface-fc-slot-channel

view-igmp
view-dhcp
view-pppoe
view-interface-ont
view-ports
view-configuration
config-vlan

config-interface-pon-port

config-interface-ont

config-interface-ont-profile
config-interface-front-port

commands-interface-ont
commands-configuration

commands-interface-pon-port
commands-interface-front-port

config-acl

config-interface-fc-slot-channel

view-1igmp
view-dhcp
view-pppoe
view-general
view-system
view-interface-ont
view-ports
view-configuration
view-1igmp
view-dhcp
view-pppoe
view-general
view-system
view-interface-ont
view-ports
view-configuration
config-general
config-logging
config-access
config-cli
commands-configuration
view-1igmp
view-dhcp
view-pppoe
view-general
view-system
view-interface-ont
view-ports
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privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

view-configuration
view-firmware

config-vlan

config-igmp

config-dhcp

config-pppoe

config-general
config-logging
config-interface-front-port
config-access

config-cli
config-management
commands-configuration
config-acl
config-interface-fc-slot-channel
view-1igmp

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-ports
view-configuration
view-firmware

config-vlan

config-igmp

config-dhcp

config-pppoe

config-system
config-general
config-logging
config-interface-pon-port
config-interface-ont
config-interface-ont-profile
config-interface-front-port
config-access

config-cli
config-management
commands-interface-ont
commands-configuration
commands-interface-pon-port
commands-general
commands-interface-front-port
config-acl
config-interface-fc-slot-channel
view-1igmp

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-ports
view-configuration
view-firmware

config-vlan

config-igmp

config-dhcp

config-pppoe

config-system
config-general
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privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15
privilege 15

config-logging
config-interface-pon-port
config-interface-ont
config-interface-ont-profile
config-interface-front-port
config-access

config-cli
config-management
config-user
commands-interface-ont
commands-configuration
commands-copy
commands-firmware
commands-interface-pon-port
commands-license
commands-general
commands-system
commands-interface-front-port
view-switch

config-switch

config-acl
view-interface-front-port

config-interface-fc-slot-channel
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e LLar 2. MNepeiitn B configure view. [1ns Tpebyemoro ypoBHs 3aaTb HE06X0AMMbIE MPUBUAETUN
komaHgoli privilege. B npumepe Hxe 3agaHa BO3MOXHOCTb NpocMoTpa KoHgurypauum ONT ans

YPOBHSA 1.

MA5160# configure terminal

MA5160 (configure)# privilege 1 view-interface-ont

e Llar 3. MpumeHUTb n3MeHeHUs. HacTpolikn ypoBHe focTyna 6yayT npuMeHeHbl cpasy. MNepesarpyska
TepMuHana He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

60



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

7.3.1 MpocmoTp cnucka nosb3oBaTenen

[ns npocmoTpa cnucka nonb3oBaTeneli TepMyrHana ncnonb3yetcs komaHaa show running-config user all.

MA5160# show running-config user all

user root encrypted_password

$6SFbafrxAp$vY6mRGiETff9zGhaClnJ8muzM. 1K1g86.GfW8rDv7mjOpcQcRptx7ZY//
WTQDi9QxZSZUkOk®2L5IHIZgDXOnL.

user root privilege 15

user admin encrypted_password
$6$1ZBYels7$1sd.B2eherdxsFRFmzIWajADSMNbsL1fjO7PsVCTIImpDHpzOgZmkX2rZ1JhLgRzTvkDwQ1leqF3MwNQiKGw
Pz/

user admin privilege 15

user remote encrypted_password $6$DeqfrtYc$gbCtPjGxq/FrjxeKe6rHG5GKIosmLgNIDFAeaGyAkizZY/
QZmME1QDw3cBn21g0.CmDjOklpttTmbtiNmJapun.

user remote privilege 15

Monb3oBaTenu admin, root, remote cyLlecTBYIOT Bcerga, Ux Henb3s yaanuTb U co34aTb NOBTOPHO. YCTPONCTBO
nogaepxveaeT o 16 nonb3osaresnei.

7.3.2 [lo6aBneHne HOBOrO NoJib3oBaTesns

[nsa achbchekTuBHOM 1 6e30NaCHON PaboTbl C TEPMUHANIOM TpebyeTcsa 406aBUTb OAHOIO UMK HECKO/bKO
A0NONHMTENbHBLIX NoNb3oBaTenel. Ans gob6asneHns Nob30BaTeNs NCnonb3yeTcs komaHaa user n3 configure
view, a B Ka4eCcTBe aprymeHTa BBOAMTCS MMS HOBOrO NO/1b30BaTesis.

MA5160# configure terminal
MA5160 (configure)# user operator
User operator successfully created

JvHa nMeHn He Ao/mkHa npesblwartb 32 cCMMBOJ/I0B. Icnonib3oBaHue CneycnumMB0o/10B B UMEHW NoJib3oBaTeNs
He AonyckaeTcs.

7.3.3 /3meHeHue Naposns nonb3oBaTtens

[N cMeHbl Naposis UCNosb3yeTcst KOMaHAa user. B kauecTBe apryMeHTOB yKasblBaeTCs MMS N0/Ib30BaTENSA U
€ro HOBbI1 Naposib. Mo yMonyaHuo naposib password. B KoHUrypauum naposb XpaHUTCs B 3alUMpPoBaHHOM
BUAE.

MA5160 (configure)# user operator password newpassword
User operator successfully changed password
MA5160 (configure)#

MakcumanbHasa gnnHa naposns — 31 CUMBOJI, MUHUMasIbHasi — 8 CUMBOJIOB. B c/lyyae Mcnosnb3oBaHus
CUMBONa Npo6ena B naposie Naposib credyeT 3ak/IHUNTb B KaBbIUKU.
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7.3.4 TlpocmOTp U N3MeHeHue npas gocTyna nosb3oBaTens

YnpaB/ieHne npaBamy nosib3oBaTesieil yCTpoicTBa peasim3oBaHo NocpeaCcTBOM YCTAHOBKY NpuoputeTa
nonb3oBaTensi. Mpv co3gaHuy Nosib3oBaTesisi eMy AAETCS MUHUMaIbHbI HA6op Npas.

MA5160 (configure)# do show running-config user

user operator encrypted_password $6$mIwyhgRAS$jaxkx6dATEXGeT82pzqIME/
eEbZI6cOrKWIoXfxLmWXx7mQYiRYOpRNdCupFsg/1gqPfWmggclyuR8J1g.IH20

user operator privilege 0

[N cMeHbl NpuopuTETa UCNOMb3YeTCs KOMaHAa user. B kauecTBe apryMeHTOB yKa3bIBAKTCA NMS
nosib30BaTesNIsi U ero HOBbI NPUOPUTET.

MA5160 (configure)# user operator privilege 15
User operator successfully changed privilege
MA5160 (configure)# do show running-config user
user operator encrypted_password $6$mIwyhgRAS$jaxkx6dATEXGeT82pzqIME/
eEbZI6cOrKWIoXfxLmWXx7mQYiRYOpRNdCupFsg/1gqPfWmggclyuR8J1g.IH20
user operator privilege 15

7.3.5 YpaneHue nonb3oBartens

[ns ynaneHusi nonb3oBatesisi UCNo/b3yeTcs KoMaHaa no user 13 configure view. B kauecTBe aprymeHTa
yKasblBaeTcs UMs Nnosb3oBartens.

MA5160# configure terminal
MA5160 (configure)# no user operator
User operator successfully deleted

7.4 HacTtpoliika cnyxo6

B gaHHOi rnaBe onucaHa npoueaypa HacTPoiKn BCTPOEHHbIX CNYX6 yCTpoiicTBa.

7.4.1 Hactpoiika SNMPD
[na pabotbl ycTpoitcTea no npotokosly SNMP Heo6xo4uMMO BKIHOUNTL COOTBETCTBYHOLLMIA CEPBUIC.

e Lar 1. Mepeliitn B configure view.

MA5160# configure terminal

e Llar 2. Bkntounte SNMP-areHTa komaHaoii ip snmp enable.

MA5160 (configure)# ip snmp enable

e Lllar 3. MpumeHnTb n3MeHeHud. MapameTpbl SNMP-areHTa n3mMeHaTcAa cpasy nocne npuMeHeHus
KOHpurypauwmu. Nepesarpyska TepmmuHana He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

62



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Ons pa6oTbl ¢ SNMPV3 notpebyeTcst LONOMHUTENBHO HACTPOliKa Nosib30BaTeNeil.

e LWar 1. Jo6aBuTb Nosb3oBaTesneil 1 ykasatb NPpUBUIETAN.

MA5160 (configure)# ip snmp user "rwuser" auth-password "rwpassword" enc-password
"rwencrpass" access rw
MA5160 (configure)# ip snmp user "rouser" auth-password '"ropassword" enc-password
"roencrpass" access ro

e LWar 2. MpumeHnTb n3mMeHeHus. MapameTpbl SNMP-areHTa nsmeHsATCsA cpasy nocsie npuMeHeHus
koHcpurypaumu. Mepesarpyska TepMuHania He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

e LWar 3. MpoBepnTb KOH(UIypaLumo ¢ NOMOLLbH0 KoMaHbl show running-config ip snmp.

MA5160# show running-config ip snmp

ip snmp encrypted-user rwuser auth-password GP7dmbXhmcnoGFwUQ== enc-password
QKw388vDx+PWTnoilUg= access rw

ip snmp encrypted-user rouser auth-password +NO2E15KMmJIDs/e/w== enc-password
uH+sCFAYHDgNlaH51ic= access ro

ip snmp engine-id 55e3edafelc7c92199c28b74b4

SNMPv3-areHT nogaepxunaeT meToabl authNoPriv n authPriv. LUndpoBaHue napons
npoussoanTcs no anroputmy MDS.

e Lllar 4. HactponTb pennuvkauuo ans nonyyeHunsa cuctemoi ynpasnenHnsa SNMP-Tpanos. 418 aToro
ncnonb3oBaTb KOMaHay ip snmp traps.

Bo3moXHa HacTpoiika HeCKosbKux npmemHnkoB SNMP-TpanoB oHoOM Bepcun.

MA5160 (configure)# ip snmp traps 192.168.1.11 type v2
MA5160 (configure)# ip snmp traps 192.168.1.12 type informs

e LWar 5. MpuMeHUTb n3meHeHust. MapameTpbl SNMP-areHTa U3MEHSIIOTCS cpasy noc/ie NpUMeHeHUs
KoHdpurypaumu. Mepesarpyska TepMuHasnia He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

e LUar 6. MpoBepnTb KOHGUIypaLuio ¢ nomMolLblo koMaHabl show running-config ip snmp.

MA5160# show running-config ip snmp

ip snmp encrypted-user rwuser auth-password GP7dmbXhmcnoGFwUQ== enc-password
QKw388vDx+PWTnoiUg= access rw

ip snmp encrypted-user rouser auth-password +NO2EL5KMmIDs/e/w== enc-password
uH+sCFAYHDgNlaH5ic= access ro

ip snmp engine-id 55e3edafelc7c92199c28b74b4

ip snmp traps 192.168.1.11 type v2

ip snmp traps 192.168.1.12 type informs

Tunbl n HazHavyeHne SNMP-TpanoB TECHO CBSI3aHbl C XXyPHa/IOM aKTUBHbIX aBapuii.
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e LLar 7. OrpaHnunTte goctyn no npotokosy SNMP ¢ nomousto cnncka goctyna. Nocne BeBoga koMmaHabl
akTMBauun access-control NosiBUTCA HanoOMUHaHWE O TOM, YTO AOCTYN GyAeT OrpaHNYeH TeKyLUM
CMNCKOM, KOTOPbIV B AasibHelLLEM MOXHO peAakTupoBaTb.

Ans IPv4:

MA5160 (configure)# ip snmp allow 1ip 172.10.10.11

MA5160 (configure)# ip snmp allow 1ip 192.168.0.0 mask 255.255.255.0

MA5160 (configure)# ip snmp access-control

Do not forget to add to the list of allowed IP addresses the IP addresses from which
access to management is allowed.

e LUar 8. MpuMeHUTb n3meHeHus. Nocne NpUMeHeHNst KOHUrypauumn nepesarpyska TepmuHana He
TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.4.2 HacrTpoiika telnet
Mo ymonyaHuio AOCTYN Mo NPOTOKOY BK/IKOYEH 6e3 orpaHnyeHui.
e Llar 1. HacTpouTb cnncok goctyna no npotokosy Telnet.
Ansa IPv4:

MA5160 (configure)# 1ip telnet allow ip 172.10.10.11
MA5160 (configure)# 1ip telnet allow ip 192.168.0.0 mask 255.255.255.0

e Llar 2. Bkiountb orpaHuyeHre goctyna no cnucky. Nocne BBoga KomaHabl aktvsauun access-control
NOsIBUTCA HanoMuUHaHue.
Ansa IPv4:

MA5160 (configure)# 1ip telnet access-control
Do not forget to add to the list of allowed IP addresses the IP addresses from which
access to management is allowed.

[nsa 6onee rMbKMX HACTPOEK OrpaHUYEHUsT AOCTyNa MOXHO Mcnonb3oBaTk Access Control List,
HacTpPOVB COOTBETCTBYHLLUME NpaBuia PUIbTPaLMM BXOAALWETO Tpadmka.

e LWWar 3. MpumeHnTb n3mMeHeHus. MNocne NpMMeHeHNs KOHGUrypaummn nepesarpyska TepMvHana He
TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm
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e Lllar 4. Bocnonb3oBaTtbcs koMaHAol no ip telnet enable gna nonHoro orpaHnyeHns goctyna no
npoTokony Telnet.
Ans IPv4:

MA5160 (configure)# no ip telnet enable

7.4.3 HacTtpoiika SSH
Mo ymonyaHuio AOCTYN Mo NPOTOKOY BK/IKOYEH 6e3 orpaHnyeHui.
e Lllar 1. HacTpouTb cnincok gocTyna rno npoTtokoay SSH.
Ansa IPv4:

MA5160 (configure)# 1ip ssh allow ip 172.10.10.11
MA5160 (configure)# ip ssh allow ip 192.168.0.0 mask 255.255.255.0

e Llar 2. Bkiountb orpaHuyeHre goctyna no cnucky. Nocne BBoga KomaHabl aktvsauun access-control
NOsIBUTCA HanoMUHaHue.
Ansa IPv4:

MA5160 (configure)# 1ip ssh access-control
Do not forget to add to the list of allowed IP addresses the IP addresses from which
access to management is allowed.

e LWWar 3. MpumeHnTb n3mMeHeHus. MNocne NpUMMeHeHNs KOHGUrypaummn nepesarpyska TepMvHana He
TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

e Lllar 4. Bocnonb3oBaTtbCcA koMaHAo no ip ssh enable a4ns nonHoro orpaHnyeHnsa goctyna no NpoToKony
SSH.
Ansa IPv4:

MA5160 (configure)# no ip ssh enable

7.4.4 HacTtpoiika NTP
[na pa6oTbl ycTpoiicTBa no npotokosry NTP Heo6xoamMmo CKoHGUIyprpoBaTh COOTBETCTBYIOLLMIA CEPBHC.

e Llar 1. Mepeitn B configure view.

MA5160# configure terminal

e Lllar 2. 3agaTb C NOMOLLBIO KOMaHAb! ip ntp server ognH nnn Heckosibko NTP-cepeepoB ans
CUHXPOHM3aumn BpemMmeHn. Bcero moxHo Hactpoutb Ao 3 NTP-cepBepoB.

MA5160 (configure)# ip ntp server 192.168.1.10
MA5160 (configure)# ip ntp server 10.10.1.100
MA5160 (configure)# ip ntp server 192.168.20.101
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Cpeamn HacTpoeHHbIX NTP-cepBepoB He ByeT NPUOPUTETHOrO cepBepa. 3anpockl byayT
nocblnaTtbcs ko Bcem NTP-cepsepam.

LWar 3. 3apatb nHTEpBasl CUHXPOHM3aLMKN B CEKYHAAX KOMaHaol ip ntp interval.

MA5160 (configure)# ip ntp interval 4096

MWHUMa bHBIN MHTEPBa — 8 CEKyH/, MakCUMasibHblii — 65536 cekyHA.
Lar 4. 3agatb 4acoBOI NOSAAC NPU NOMOLLUWY KOMaHAb! ip ntp timezone.

MA5160 (configure)# ip ntp timezone hours 7 minutes 0

Yacbl MOXHO yka3biBaTb OT -12 40 12, MuHyTbI 0T 0 o 59.
LWar 5. Bkniountb NTP-cepBuc komaHAoi ip ntp enable.

MA5160 (configure)# ip ntp enable

KomaHay ip ntp enable Henb3si BbINONHWTDL, NpeABapuTesibHO He yka3aB NTP-cepsep.

LLar 6. MpumeHuTb n3meHeHust. MapameTpbl NTP-areHTa n3mMeHsaTcs cpasy nocsie NpuMeHeHus
KoHdpurypaumu. Mepesarpyska TepMuHania He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

LWar 7. MpoBeputb koHgMrypaumio komaHgoii show running-config ip ntp.

MA5160# show running-config ip ntp
ip ntp enable

ip ntp server 192.168.1.10

ip ntp server 10.10.1.100

ip ntp server 192.168.20.101

ip ntp interval 4096

ip ntp timezone hours 7 minutes 0

e Lllar 8. MNpoeepuTtb ctatyc NTP komaHzoli show ip ntp status.

MA5160 (configure)# do show ip ntp status

synchronized server 192.168.1.10

clock status synchronized

clock stratum 3

reference clock ID 203.0.113.199

clock precision -23

clock offset -0.394110 ms

root delay 45.483000 ms

root dispersion 1051.028000 ms

peer dispersion 937.521000 ms

reference time eae8la73.2c227cfe Wed, Nov 20 2024 8:21:07.17

synchronization state initial frequency training mode
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Mpwn BkntoveHnn NTP-knneHTta OLT oTnpasuT 6 nakeToB ANA CUHXPOHMU3ALUUK C UHTEPBa/IOM B 2
cekyHApbl. Ecnu nocne 4 naketa pasHula Bo BpeMeHn Mexay cepsepom u OLT coctaBut 60/blLue
128 mc, To NTP-kmeHT nepeiget B coctosiHne STEP 1 6yaeT aaTtb 3afaHHbIin MHTepBas a/s
nocnepnyroLein CUHXpoHu3aLmu. Nocse NosHOM CUHXpoHM3auun sBpeMenn OLT 6yaeT nocbinarb
1 nakeT B 3ajaHHbIi MHTEpBaJI.

Bo3MoOXHa HacTpoliKa nepexoaa Ha 1IeTHee Bpemsi U o6paTHo.

e Llar 1. Mepeitn B configure view.

MA5160# configure terminal

e Llar 2. HacTpouTb Nneprog neTHero BpeMeHn npu nomoLm komaxg ip ntp daylightsaving start v ip ntp
daylightsaving end.
ip ntp daylightsaving start — HacTpoiika Hauana nepvoga NeTHEro BPEMEHN.
ip ntp daylightsaving end — HacTpolika oOKOH4YaHus nepnoga NETHErO BPEMEHM.
O6e KoMaHAbl UMEKOT CXOXYH CTPYKTYPY. MOXHO HAacTpouTb AaTy Hadana U OKOHYaHusA nepuoga
NeTHEro BPEMEHN C KOHKPETHOW NN nnaBatoLLen aaToii. Nocne BBoAa Mecsila nosb3oBatento yaet
npeAcTaB/ieHa BO3MOXHOCTb BblOpaTb TUM AaTbl Nepexoda A1 Kaxaoh U3 HacTPOeK:
day — napameTp, yka3blBaroLuii KOHKPETHYIO AaTty B BuAe uymcna mecsaua (ot 1 go 31).
week 1 weekday — napameTpsbl, yka3sbiBaloLme naBatoLLyto AaTy, U3MEHSAOLYHCA B 3aBUCMMOCTY OT
roga. NapameTp week npeacraBnsieT cob6oli NOPAAKOBLI HOMEP Hedenn B Mecsue. MoXeT NpuH1MaThb
3HaueHus First, Second, Third, Fourth, Last. MapameTp weekday yka3biBaeT geHb Hegenu.

MA5160 (configure)# ip ntp daylightsaving start month March week Last weekday Sunday start-
hours 1 start-minutes 00

MA5160 (configure)# ip ntp daylightsaving end month October day 30 end-hours 1 end-minutes
00

Mocne BBOAA AaHHbIX KOMaH/ Nepexos Ha /ieTHee BpeMs eXeroaHo 6yaeTt ocyLecTBiAaTbeA B 1 yac
HOUYM NOCNeaHero BOCKpeceHbe MapTa, a 06paTHO B 1 yac Houn 30 oKTAGPS.

e LLar 3. MpuMeHnTb N3MEHEHUS. HacTpoikn nepexoaa Ha eTHee BpeMsi UBMEHSITCA cpa3sy nocse
npMMeHeHnsa KoHdurypauuun. MNMepesarpyska TepMmuHana He TpebyeTcs.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

Henb3s NnpuMeHUTbL OTAE/bHO HACTPOVKM Havyana 1 KoHua nepuoaa IeTHEro BpeMeHu ip
ntp daylightsaving start u ip ntp daylightsaving end. 3T HacTpolikn paboTaloT TONbKO
COBMECTHO.

PasHuua Mexay Havasiom 1 KOHLOM nepuoaa netHero sBpemeru ip ntp daylightsaving start 1 ip
ntp daylightsaving end He fonxHa 6bITb MeHee Yaca.

e Llar 4. MpoBepuTb KOHUrypaumto komaHao show running-config ip ntp.

MA5160# show running-config ip ntp

ip ntp daylightsaving start month March week Last weekday Sunday start-hours 1 start-
minutes 0

ip ntp daylightsaving end month October day 30 end-hours 1 end-minutes 0
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7.4.5 HacTtpoika LOGD

CucTeMHbIN XypHaU1 paboTbl NO3BOISET HakannMBaTb MHGOPMaUunio 06 NCTopuK paboTbl YCTPOKCTBA 1 B
fanbHelilem ocyLecTBASATL ee NPOCMOTP. /19 HACTPOWKN CUCTEMHOTO XypHaUsia NCNO/b3YTCA NOHATUS
MOZAyns, YPOBHS (h/IbTpaLmm 1 yCTPOCTBa BbIBOAA.

YcTpoiicTBa BbiBOAa

loglevel loglevel
Mogynu v noamoaynv hunbTpbl hunbTpbl
IGMP } > N
IGMP-submodules T N o —
— | | "
>
NP > —— >
>
DNA } >
DNA-submodules T B -

PucyHok 18 — CucteMHbIii XXypHan y3na goctyna

console

rsh

remote

file

Co06LLEeHNA CUCTEMHOIO XYypHasia CrpynnupoBaHbl B MOAYN MO (OYHKUMOHa/TbHOMY Npu3Haky. JocTynHble
MO/Y/IM NepedncneHsl B Tabnuue 24.

Tabnuua 24
Moaynb
aaa
cli
configmgr
datapath
dhcp
dna
electionmgr

filemgr

— Mopaynm CMCTEeMHOro XypHasa
OnucaHve
Cnyxe6Hble coo6LLEeHNsT OT Moayns AAA
CnyxebHble coobueHusa ot moayns CLI
Cnyxe6Hble coobuleHnst ot moayns CONFIG-MGR
CnyxebHble coobuleHnsa ot moayna DATAPATH
CnyxebHble cooblueHnsi oT moaynsa DHCP
CnyxebHble coobLLeHUs 0T OCHOBHOIO CETEBOIO MOAY A
CnyxebHble coobuleHns ot moayns ELECTION-MGR

CnyxebHble coobueHuns ot mogyns FILE-MGR
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Moaynb OnucaHue

firmwaremgr CnyxebHble coobuieHnst oT moaynsa FIRMWARE-MGR
fsm-pon Cnyxe6Hble cooblueHnst oT moaynsa FSM-PON

igmp CnyxebHble coobLieHnst oT moaynsa IGMP

I3-agent Cnyxe6bHble coobuleHms oT L3-AGENT

lacp Cnyxe6bHble coobuieHns oT moaynsa LACP

lldp CnyxebHble cooblleHns ot moaynsi LLDP

logmgr Cnyxe6Hble cOOBLLEHNSI OT MOAY/S YNpaB/eHUs SloraMu
mac Cnyxe6Hble coobLeHnst oT moagynsa MAC

mal Cnyxe6bHble coobLeHns oT moaynsa MAL

mirror CnyxebHble coobuieHnsi oT mogynsa MIRROR
netserve CnyxebHble coobueHnsa ot mogyns NETSERVE
networkd CnyxebHble coobueHns ot mogyns NETWORKD

port CnyxebHble coobueHns ot mogyns PORT

pppoe CnyxebHble coobLleHns ot moaynsa PPPOE-IA
slotmgr Cnyxe6Hble coobLeHnst oT moaynsa SLOT-MGR
snmp Cnyxe6bHble coobLeHnss oT moaynsa SNMP

switch CuctemHble coobueHns ot moayns SWITCH
usermgr Cnyxe6bHble coobLieHns ot moayns USER-MGR

rfs Cnyxe6Hble coobLeHnst oT moaynsa RFS

[ns 6onee rMbKoIn HACTPOIKM NOTMPOBaHNA /11 K&XA0T0 MOAYs MOXHO BblGpaTh YpOBEHb hunbTpauuy, a
Takke HacTpolikv nogmoaynei.

YpoBeHb thunbTpaymm 3a4aéT MUHUMasIbHbIN YPOBEHb BXKHOCTM COOBLLEHNIA, KOTOPbIE BYAYT BbIBOAUTLCS B
XypHaU1. icnosib3yemble YpOBHU (OUIbTPALMM NepeYncsieHbl B Tabnuue 25.

Tabnuua 25 — YpoBHU hrnbTPaLMN CUCTEMHOTO XypHana

YpoBeHb OnucaHue
critical KpuTnyeckun BaxkHble cobbITUSA
error Owunbkn B paboTe
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YpoBeHb OnucaHue

warning MpepynpexaeHus

notice BadkHble cOObITMS NPV HOPMaslbHOW paboTe. 3Ha4YeHMs No YMOSTYaHUIO AN BCeX moaynen
info MHdopmaLmoHHble coobLeHns

debug OTnagouHble coobLeHNs

YpoBeHs critical sBnsaeTcs makcumanbHbIM, ypoBeHb debug — MUHUMasIbHBIM.

MoacucTema XypHaIMpoBaHNs NO3BOJISIET BbIBOAUTL XYpPHas1 paboThbl YCTPOCTBA HA pasHble YCTPOCTBa.
Bce ycTpoiicTBa BbIBOJA MOTYT 6bITb 334€/iCTBOBaHbI OAHOBPEMEHHO.

Tabnuua 26 — YcTpoicTea BbiBOAa CUCTEMHOIO XypHasa

YcTpoiicTtBo
HasBaHue OnucaHue
BbiBOAA
Syslog-cepBep remote BbIBOA, XXypHasia Ha yaanéHHsblii syslog-cepeep
KOHCO/Tb console BbIBOA XXypHasia B KOHCO/1b MO3BO/ISIET BUAETb COOBLLEHNS CUCTEMBI Cpa3y nocnie nux
NosIB/IEHUS HA TEpPMUHasIe, NOAKIYEHHOM K NnopTy Console y3na gocTtyna
BbiBog xypHana B ceccumn CLI no3BonsieT BUAETb COO6LEHNS CUCTEMbI cpa3y nocne
Ceccun CLI rsh A KYP A w pasy

X NnosiBNeHns Bo Bcex ceccusix CLI, nogknoyeHHbIX yepes Telnet nnan SSH

BbIBOA, XXypHaia B goaiisi No3BONSET 3anmcbiBaTb COOOLLEHNS CUCTEMBI
daiin file HenocpeacTBEHHO B halin, KOTOPbI B Aa/ibHELLEM MOXHO Nepeaathb B
TEXMNOALEPXKKY AN15 aHaImM3a

Mo ymMon4aHuio J1ory 3anvcbiBaloTcs B SHEPrOHE3aBUCUMMYHO NaMsATb. CUcTEMa MMeET 3 poTUPYeEMbIX paiina
N0roB no 1M KaxfbliA.

7.4.5.1 Apxumekmypa /102upoBsaHus

MA5020, MA5160 no3BoNSAOT NPON3BOAMTL 3aNnCb /10r-gdainsioB Co BCEX MOAY/eN, BXOASALWMX B COCTaB
ycTpoicTBa. Kaxxaplii U3 CNOTOB OTNpaB/seT CBOM 10T Ha 06e nnartbl ynpaBieHus 418 pe3epBUpoBaHnS.
Takke nnaTbl ynpaBneHuss OTNpaBsaT CBOW /10TX ApYT APYrY.

OTnpaska N0roB NPOMCXoA4UT NO NPOTOKOJTY Syslog, 10rM coxpaHsATCA B OTAENbHbIE (halinibl Ha thainnoBo
cucTeme.

HacTpoiika mogynei n cyémoay e nnat ynpasneHust NpoucxoauT cpasy ans o6enx nnart, a Ans C/oTos
noAepXuBaeTcs rmbkas HacTpoiika.

7.4.5.2 Hacmpolika modyneli
lMpumep: HacTpolika moaynst dna n noamonayns ont, oTBeyaroLlero 3a otobpaxeHue noros ans ONT.

e Llar 1. MNepelitu B slot view.

MA5160 (configure)# slot 3

e Llar 2. MNepeiitn B logging view.
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MA5160 (config) (slot-3)# logging

e Lllar 3. 3aaatb ypoBeHb 0OTOOpaxeHUs Noros ¢ 3agaHnem nigekca ONT, ona kotopoi byayT
BbIBOAMTLCA N10MW. [N 3TOro ucnonb3yetcs komaHaa module dna <slot-id>/<port-id>[/ont-id] loglevel.

MA5160 (config) (slot-3) (logging)# module dna 1interface ont 3/1/1 loglevel debug

o Lllar 4. NMpuUMeHNTb KOHUrypaumio.

MA5160 (config) (slot-3) (logging)# do commit
MA5160 (config) (slot-3) (logging)# do confirm

HacTpoiika ocTasibHbIX MOAy/1eli NPOU3BOAUTCA aHas/TI0rMYHO.

7.4.5.3 Hacmpolika xpaHuauwa /10208

[nA 3anncu B aHeproHesaBnCMMYIO NaMAaTb UCMNOMb3YeTCA KoMaHga permanent.

MA5160 (config) (logging)# permanent

Ecnn nepen komaHAoin fo6aBnTb «nox», TO 3anncb byaeT nponssoanTbes B RAM. B Takom cnyyae nocne
nepesarpy3sku ainbl Noros 6yayT yaasneHsi.

7.4.5.4 Hacmpolika napaMmempos cucCmeMHO20 XXypHa/a

e LWar 1. 3agatb pasmep namaTy B 6aiiTax nog XxpaHeHne CUCTEMHOTO XypHana komaHaoli file size.

MA5160 (config) (logging)# file size 30000

e Llar 2. Yka3atb IP-agpec yaaneHHoro SYSLOG-cepBepa, Ha KOTOpbIli cnegyeT TpaHCcAMpoBaTh
CMCTEMHbI XypHaUu1 KOMaH4oi remote server ip.

MA5160 (config) (logging)# remote server 1ip 192.168.1.43

e Llar 3. CkoHchurypmpoBaTb yCTpPOCTBa BbiBOAa KoMmaHaol logging.

© [1ns kaxaoro U3 ycTpoiicTs BbIBOAA MOXHO BbiGpaTh CBOV YpOBEHb (PULTPALMM MHEpOPMALN
NMBO OTK/THUNUTL BbIBOJ, BOOGLLE.

lMpumep: BKNOUeHMe oTobpaxeHusa debug-coobuieHnin B dhaitn n Ha yaaneHHbIin cepsuc.

MA5160 (config) (logging)# remote loglevel debug
MA5160 (config) (logging)# file loglevel debug

e Lllar 4. NpuMeHUTbL KOHUIypaumio.

MA5160 (config) (logging)# do commit
MA5160 (config) (logging)# do confirm

e LWar 5. NMocMoTpeTb MHpopmauun o KoHdpurypaumm SYSLOG komaHaoli do show running-config
logging.
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MA5160 (config) (logging)# do show running-config logging

logging

module dna ont 3/1/1 loglevel debug

permanent

file size 30000

file loglevel debug

remote server +ip 192.168.1.43
remote loglevel debug

exit

7.4.6 HacTtpoiika ALARMD

ALARMD — 370 MeHempkep aBapuii y3na goctyna. Npun nomouimn MeHemkepa aBapuii MOXHO AMarHoCTUpOBaThb
HernosiaZiku CUCTEMbI, @ TaKKe noslyvyaTb MHGPOPMAaLMI0 O BaXKHbIX COObITMAX B paboTe yCTpoicTBa.

OfiHa 3anu1ch B XypHase (aanee cobbITUE) aKTUBHBLIX aBapuii COOTBETCTBYET OfIHOMY COObITUIO,

npousolleauemy B yCTPOCTBE. TUMbl COObITUIA 1 UX ONCaAHUE NPeACTaB/eHbl B TaG/NLLE HUXE.

Ta6nuua 27 — Tunbl 3anuceli B XXypHane akTUBHbIX aBapuii

CobbiTue

config-change
config-confirm
config-confirm-failed
config-restore

config-restore-failed

config-rollback

fc-detected

fc-state-change

fc-system-disk-space

fc-system-load-average

fc-system-ram

fc-system-tem perature

front-port-link-down

front-port-link-up

OnucaHue

YBegomneHme 06 nsmeHeHnn koHdpurypaumm OLT

YBegomeHve 06 ycnewwHom coxpaHeHun kondurypauun 8 NVRAM
YBegomeHme o HeygauHoM coxpaHeHun koHdurypaumm 8 NVRAM
YBegomneHne o BocctaHoBNeHUN running-config go NVRAM
YBeIoOM/IEHNE O HEYAA4YHOM BOCCTaHOB/eHUM running-config ;o NVRAM

YBeOM/IEHNE O BOCCTAHOB/IEHNWN KOHDUIypaLyn B UCXOAHOE COCTOSIHME
running-config

YBepomneHne 06 obHapyxeHun moayns FC
YBefoMieHne 06 usmMeHeHnn coctosHmsa mogynsa FC

YBEOM/IEHNE O NPEBbLILEHMN MOPOrOBOr0 3HAYEHNSA 415 ANCKOBOIO
npoctpaHcTea FC

YBeLOM/IEHNE O NPEBbLILEHMN NMOPOrOBOro 3HAYEHWA AN cpegHen
Harpysku Ha npoueccop FC

YBeAOM/EHNE O NPEBLILIEHNN NOPOrOBOr0 3HAYEHWS A/1s1 CBOGOAHO
onepaTuBHoit namsit FC

YBegoM/eHNE 0 BbIXxOAe TemnepaTtypbl 04HOr0 U3 Tepmogatymkos FC 3a
npeaensl 6e3onacHoi paboTbl yCTpoiicTBa

YBefoMm/ieHWe 0 NageHnn nHka Ha front-port

YBeloM/IeHNE 0 NOAHATUM NIMHKA Ha front-port

Mopor

10%

300

12% !

0<X<70
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mac-duplicate
master-change
olt-firmware-fail-update
olt-firmware-update
ont-broadcast-storm
ont-config-change
ont-link-down
ont-link-up
ont-multicast-storm
ont-no-config
ont-rogue
ont-state-changed
ont-valid-config
pon-alarm-dfi
pon-alarm-dgi
pon-alarm-dowi
pon-alarm-lcdgi
pon-alarm-loai
pon-alarm-loami
pon-alarm-lofi
pon-alarm-loki
pon-alarm-los
pon-alarm-losi
pon-alarm-rdii
pon-alarm-sdi

pon-alarm-sufi

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

OnucaHue

YBegomnenue o gyénnposaHun MAC-agpecos

YBefomeHve 06 N3MeHeHM cTaTyca MacTepcTea
YBegomsieHme o HeygaduHoMm obHoBieHun MO OLT
YBegomneHne 06 ycnewHom o6HoBeHuun MO OLT
YBefomneHne 06 obHapyxeHuu WwnpokoseLLaTesibHoro wropma ONT
YBegomneHne 06 nsmeHeHnn koHdpurypaumm ONT
YBeagomsieHme o nageHun nmHka Ha ONT

YBefomeHve 0 NoAHATUN uHKa Ha ONT

YBenomsieHne 06 o6HapyxeHnn MHoroagpecHoro wropma ONT
YBegomeHme 06 oTcyTcTBUM KoHGurypauum gns ONT
YBegomneHune 06 obHapyxeHun rogue ONT

YBegomseHme 06 nsmeHeHnn coctosiHms ONT

YBegomneHune o noayveHnn ONT KOPPEKTHON KOHUrypaumm
TpaHcnauum PLOAM-aBapuin Deactivate Failure ot ONT
Tpancnauum PLOAM-aBapuii Dying-Gasp ot ONT

TpaHcnauumn PLOAM-aBapwii Drift of Window ot ONT

TpaHcnauumn PLOAM-aBapuii Loss of GEM Channel Delineation ot ONT

TpaHcnsuun PLOAM-aBapwii Loss of Acknowledge ot ONT
TpaHcnauumn PLOAM-aBapuint PLOAM loss ot ONT
TpaHcnsuun PLOAM-aBapwii Loss of Frame o1 ONT
TpaHcnauun PLOAM-aBapuii Loss of Key oT ONT

TpaHcnsuumn PLOAM-aBapwii Loss of Signal

TpaHcnauumn PLOAM-aBapwuii Loss of Signal anss ONT
TpaHcnsuun PLOAM-aBapuii Remote Defect Indication ot ONT
Tpancnauumn PLOAM-aBapwuii Signal Degraded ot ONT

TpaHcnauun PLOAM-aBapwuii Start-up Failure oT ONT

Mopor
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pon-alarm-tiwi

pon-port-ont-count-
overflow

pon-port-state-change
slot-detected

slot-state-change

slot-system-load-average

slot-system-ram

slot-system-temperature

system-fan

system-login
system-logout

transfer-file

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

OnucaHue

TpaHcnsauun PLOAM-aBapwii Transmission Interference Warning ot ONT

YBegomsieHve o npesbiweHnn konmdectsa ONT Ha PON-nopty

YBepomeHne 06 nsmeHeHun coctosiHua PON-nopTta
YBegomneHme 06 obHapyxeHun crota LC
YBegomieHne 06 n3MeHeHun coctossHms cnota LC

YBeLOM/IEHNE O NPEBbILLEHNN NMOPOrOBOro 3HAYeHUA 4N cpesHen
Harpysku Ha npoueccop cnota LC

YBEAOM/IEHNE O NPEBbLILEHNN MOPOrOBOro 3Ha4YeHMs 4151 CBO6OAHOA
onepaTvBHoW namsATh cnoTta LC

YBegomeHne o BbIxoge Temnepartypbl 04HOr0 U3 Tepmogatumkos LC 3a
npeaensl 6esonacHoi paboTsl yCTpolicTBa

YBefom/ieHNe 0 BbIXO4E CKOPOCTY BpaLLeHNsi BEHTUNSTOPOB 3a Npeaensl
6e3onacHoli paboTbl ycTpoiicTBa

YBefomsieHe 0 BXoge nosib3oBaTtesisa B cuctemy vepes IPv4-agpec
YBefomneHne o BbiIxoAe Nnonb3oBaTensa nu3 cuctemsl yepes IPv4-agpec

YBefoM/IeHne 0 3arpy3ske/BbIrpyske tainna

T HacTpavBaemoe 3HaueHMe.

Mopor

300

12%

0<X<70

2000< X <
12000’
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Kaxaasn 3anuncb B )XypHasie akTUBHbIX aBapuii o6nagaeT ykasaHHbIMU B Tabniuue 24 napameTpamu, KoTopble
3afatoTcs 415 KaK4oro Tuna cobbITus.

Tabnuua 28 — MNapamMeTpbl 3an1ceil B XXypHasie akTUBHbIX aBapuii

INekcema OnucaHue

OnuncbiBaeT CTENEHb BAXKHOCTW COObITUA. VIMeeT YeTbipe COCTOSHMSA:
e info
severity e minor
* major
critical

HeobxoanmocTb otnpaBku SNMP trap npu go6asneHun cobbiTus B XXypHau. VimeeT aea
COCTOSIHUSA:

e true
e false

Heo6xoammocTb oTnpaBk SNMP trap npu yaaneHus cobbitus 13 xypHana

(Hopmanmzaumn). IMeeT ABa COCTOSHUS:
out
e true

o false

Bpems Xu13Hu aBapun B cekyHaax. CyLlecTBYIOT creumasibHble napameTpbl:

¢ "-1" — aBapusi He 6yaeT co3gaBaTtbcs, SNMP trap 6yAeT oTnpas/ieH (ecnv paspeLleH B
ttl KOHGhUrypaumm)
¢ "0" — aBapus CylLeCTBYeT 0 HopManusauun (ecnu ecTb HopManusaums ans Tuna
aBapum)

7.4.6.1 Hacmpolika XxypHasa akmusHbIx asapuli
e Llar 1. MNepelitTn B alarm view 415 HACTPOVKM XypHana akTUBHbIX aBapuii.
MA5160# configure terminal

MA5160 (configure)# alarm
MA5160 (config) (alarm)#

e Lar 2. HactpouTb alarm system-fan.

MA5160 (config) (alarm)# system-fan min-rpm 5000
MA5160 (config) (alarm)# system-fan severity critical
MA5160 (config) (alarm)# system-fan 1in true

[pyrve aBapuv HacTpanBarTCA aHa10rMyHo.
e Llar 3. NpuMeHUTbL KOHUIypauuio.

MA5160 (config) (alarm)# do commit
MA5160 (config) (alarm)# do confirm
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7.4.7 Hactpoiika AAA

B gaHHOl rnaBe onucaHa npoueaypa HacTpPOonK/ CNyx6 1 NPOTOKOJI0B, CBA3AHHbIX C ayTeHTUmKaunen,
aBTopu3aumein N akkayHTUHIOM.

[na pa6otbl AAA nogaepxaHbl npoTokosbl RADIUS n TACACS+. B Tabnvue Huxe nprBefeHbl
PYyHKUMOHa/TbHbIE BO3MOXHOCTU AaHHbIX NPOTOKO/10B.

Tabnvua 29 — @yHKUMOHaIbHbIE BO3MOXHOCTW NMPOTOKOJ10B

DYHKLUSA U NPOTOKO TACACS+ RADIUS
AyTeHTuhuKaums nonb3osatesneii (authentication) + +
ABTopu3auus (authorization) + +
YueT Hayana 1 okoH4aHus ceccuii CLI (accounting start-stop) + +
YueT BBOAMMbIX B koMaHA, CLI (accounting commands) + -

[N nogaepXaHHbIX NPOTOKOI0B NPUHLMIMBI HACTPOWKM CEPBEPOB ABMSKOTCA 06LWMMUK. 151 KaxAoro cepsepa
MOXHO HacCTPOUTb:

IP-apgpec;

* KJ/ItOY;

BpeMSs OXNAAHUSA HeAOCTYMHOCTY;
ncnonb3yemsblii g obmMeHa nopT.

[na RADIUS moxHO 3agaTb 00 3 cepBepoB. ObpaLyeHue K HUM ByaeT NponsBoAnTLCA COrnacHo ykasaHHOMY
npuoputeTy. Ec/in npuopuTeT He yKasaH, To Mo yMo/s14aHuio 6yAeT UCnosib30BaH NepBblii — camblil
NMPUOPUTETHBIN.

e Lllar 1. Hactpoutb IP-agpec cepsepa TACACSH+, ykazaTb ayTeHTUhMKaLMIO 1 aBTOpM3aLmio Yepes
TACACS+. AyteHTudomkaumsa n asTopmsaumna 6yayT BeINOSTHATLCA Yepes ykaszaHHble cepBepa, ypoBeHb
npvBUNErnin AN Nosb3oBaTens ykasbiaetcs Yepes cepsep TACACS+.

MA5160# configure terminal

MA5160 (configure)# aaa

MA5160 (config) (aaa)# tacacs-server host 192.168.1.1

MA5160 (config) (aaa)# tacacs-server host 192.168.1.2

MA5160 (config) (aaa)# tacacs-server host 192.168.1.3

MA5160 (config) (aaa)# authentication tacacs+

MA5160 (config) (aaa)# authorization tacacs+ privilege
MA5160 (config) (aaa)# enable

e Llar 2. 3agaTb KN4 WNpoBaHns, NCNONb3YeMbIi Npy 06MeHEe C CEPBEPOM.

MA5160 (config) (aaa)# tacacs-server host 192.168.1.1 key 1234567-r0
MA5160 (config) (aaa)# tacacs-server host 192.168.1.2 key 1234567-r1
MA5160 (config) (aaa)# tacacs-server host 192.168.1.3 key 1234567-r2

o Lllar 3. 3agartb Bpems oxugaHus oTBeTa OT cepsepa.

MA5160 (config) (aaa)# tacacs-server timeout 3

76



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

e Lllar 4. 3agaTb NOPT, MCMO/b3YEMbI AN 06MeHa C CeEpBEPOM.

MA5160 (config) (aaa)# tacacs-server host 192.168.1.2 port 444

e Lllar 5. MNpuMeHUTbL KOHUTypauuio.

MA5160 (config) (aaa)# do commit
MA5160 (config) (aaa)# do confirm

7.5 Hactpouka VLAN
B gaHHol rnaBe onucaHa npoueaypa Hactpoiku VLAN.

VLAN (ot aHrn. Virtual Local Area Network) — aTo rpynna ycTpoiicTB, 06beIMHEHHbIX B OfIHY BUPTYasIbHYHO
ceTb, B3aUMOZEeNCTByoLas Mexay cCo60ii Ha KaHa/IbHOM YPOBHE, NOAK/I0YEHHAsA K OAHOMY UM HECKOJTbKUM
ceTeBbIM yCcTpoiicTBaM (koMMmyTaTopam unun tepmmHanam GPON).

Mcnonb3osaHne VLAN s1BNISieTCA BXXHENLLMM MeXaHU3MOM A1 CO34aHns TMOKOM KOHGUIypupyemori
NIOrnyeckor Tononornm cety nosepx gonsnydeckoin Tonosorun cetn GPON.

e LWar 1. Mepeliitn B configure view ans koHdgurypmposanusi VLAN.

MA5160# configure terminal
MA5160 (configure)#

e Llar 2. Mepeintn B pexxum koHgurypuposaHusa VLAN komaHzgoii vlan. B kauecTBe napameTtpa ykasatb
VID.

MA5160 (configure)# vlan 5
MA5160 (config) (vlan-5)#

© Hacrpoiika VLAN Ha nHTepdbeiicax HaxoauTcs B pasaene Hactpoiika nHTepcheiicos.

7.5.1 HacTtpoiika IGMP Bo VLAN

e Llar 1. YkazaTb nmsa VLAN komaHaoi name. C6poc MMEHN OCYLLLECTBASAETCA KOMaHA0i ho hame.

MA5160 (config) (vlan-5)# name IpTV

e Llar 2. Bkntountb IGMP-snooping komaHaoli ip igmp snooping enable gnsa aktueauumn o6pa6otkm IGMP-
nakeToB B ykazaHHOM VLAN.

MA5160 (config) (vlan-5)# 1ip igmp snooping enable

e Lar 3. Mpu HeobxoaMMOCTM N3MeHUTL pexxum host/mrouter/learning gns front-port/pon-port.
YcTaHoBKa pexuma ocyLecTsnseTca komaHaon ip igmp snooping front-port <N> mode gns front-port n
KomaHgaol ip igmp snooping pon-port <N> mode ans pon-port.

MA5160 (config) (vlan-5)# ip igmp snooping front-port 1/1 mode learning
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e Lllar 4. NpuMeHUTbL KOHUIypauuio.

MA5160 (config) (vlan-5)# do commit
MA5160 (config) (vlan-5)# do confirm

7.5.2 HacTtpoiika IGMP querier Bo VLAN
Pa6oTta IGMP querier ocyLiecTBNsi€TCS TONbKO NPV akTMBHOM igmp shooping.

e Llar 1. Heo6xoaMMo BKNOUMTL igmp snooping rnob6asnsbHo Ha cnotax LC n FC.
Bkntounte IGMP-snooping komaHzol ip igmp snooping enable gnia aktneaunm o6pa6oTkm IGMP-
nakeToB B ykazaHHOM VLAN (COCTOSIHME MO YMOMYaHUIO).
MA5160 (configure)# +ip igmp snooping enable
MA5160 (configure)# slot 8
MA5160 (config) (slot-8)# ip igmp snooping enable
MA5160 (configure) (slot-8)# exit

MA5160 (configure)# vlan 5
MA5160 (config) (vlan-5)# ip digmp snooping enable

e Lar 2. Bknounte IGMP querier komaHzoli ip igmp snooping querier enable.

MA5160 (config) (vlan-5)# ip igmp snooping querier enable

I'Iocne,u,yrou_wle Larn BbINO/THAKTCA, €C/IN HeO6XO,EI|VIMO N3MEHUTb HaCTpOVIKM no ymos4yaHuto.

o LUar 3. BkntoueHne pexnma fast-leave nponssogmTcsa komaHgoli ip igmp snooping querier fast-leave.
Mo yMONYaHNIO AaHHbIA PEXUM OTK/THOYUEH.
HacTpoiikn mapkuposku DSCP n 802.1P gns IGMP query npon3sBogaTca komaHgamu ip igmp snooping
querier user-prio v ip igmp snooping querier dscp.

MA5160 (config) (vlan-5)# ip digmp snooping querier fast-leave
MA5160 (config) (vlan-5)# ip igmp snooping querier dscp 40

e Llar 4. 3agatb HacCTPOWkN AN paboTbl C pasHbIMU BEPCUAMK NakeToB igmp.
CoBMmecTumMble Bepcun (v1, v2, v3 UnM UX KOMGUHALMN).

MA5160 (config) (vlan-5)# ip igmp version v2-v3

LWar 5. VIameHuTb nHTEpBaU1 oTrnpaBku Query.

MA5160 (config) (vlan-5)# ip igmp query-interval 30

LLar 6. VI3MeHUTb MakcMaslbHOE BPEMS OXUAaHMSA 0TBeTa Ha Query.

MA5160 (config) (vlan-5)# ip igmp query-response-interval 10
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LWar 7. 3meHnTb 3HaueHune last-member-query-interval B naketax Group-Specific Query, koTopble
oTnpaBNseT querier.

MA5160 (config) (vlan-5)# ip igmp last-member-query-interval 1

LWar 8. 13meHunTb 3HaueHne Robustness.

MA5160 (config) (vlan-5)# ip igmp robustness-variable 2

e Lllar 8. MpMMeHNTb KOHUrypaumio.

MA5160 (config) (vlan-5)# do commit
MA5160 (config) (vlan-5)# do confirm

7.5.3 HacTtpoiika IGMP report suppression Bo VLAN
Pa6oTta IGMP report suppression ocyLecTBSeTCA TOIbKO MPU akTUBHOM igmp snooping

e Llar 1. Heo6xo4MMo BKNOUMTL igmp snooping rnob6asnsbHo Ha cnotax LC n FC.
Bkntounte IGMP-snooping komaHzol ip igmp snooping enable gnia aktmeaunm o6pa6otkm IGMP-
nakeToB B ykazaHHOM VLAN (COCTOSIHME MO YMOMYaHUIO).
MA5160 (configure)# +ip igmp snooping enable
MA5160 (configure)# slot 8
MA5160 (config) (slot-8)# ip igmp snooping enable
MA5160 (configure) (slot-8)# exit

MA5160 (configure)# vlan 5
MA5160 (config) (vlan-5)# ip digmp snooping enable

e Lllar 2. Bknountb report-suppression KomaHzou ip igmp snooping report-suppression enable.
MA5160 (config) (vlan-5)# ip igmp snooping report-suppression
e Llar 3. MNMpn He06X0AUMOCTN U3MEHNTL UHTEPBAT BPEMEHM SUppression

MA5160 (config) (vlan-5)# ip igmp snooping report-suppression suppress-time 5

e Lllar 4. NMpuMeHNTb KOHUrypaumio.

MA5160 (config) (vlan-5)# do commit
MA5160 (config) (vlan-5)# do confirm

Mpwn akTMBauun report suppression (pyHkLMOHaN igmp snooping querier 0/HXeH ObITb OTK/THOYEH.
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7.5.4 HacTtpoiika murpauun MAC-agpecos B VLAN

e LWar 1. Ansa paspewenuna murpaumm MAC-agpecoB Ha FC-nnatax BHyTpu onpegeneHHoro VLAN HyXHO
BOCMNO/Mb30BaTbCcA koMaHAo mac duplication allow.

MA5160 (config) (vlan-5)# mac duplication allow

e LLlar 2. Mpn Heo6XoAMMOCTN MOXHO paspeLwwnTb murpaumto MAC-agpecoB s otaensHbix LC-cnotos
komaHaoii mac duplication slot <SLOT-ID>.

MA5160 (config) (vlan-5)# mac duplication slot 1

e Llar 3. MpMMeHNTb KOHUrypaLuto.

MA5160 (config) (vlan-5)# do commit
MA5160 (config) (vlan-5)# do confirm

7.5.5 OtknroueHue MAC-learning B VLAN

e Lar 1. OTkAouNTL 06yYeHe mac-aapecoB B onpegenéHHoi VLAN Ha LC.

MA5160 (config) (vlan-5)# no mac learning enable slot 1

e Lllar 2. NMpuMeHUTb KOHUIypaumio.

L MA5160 (config) (vlan-5)# do commit
MA5160 (config) (vlan-5)# do confirm

OTkNtoveHne mac-learning gocTynHo Tonbko Ha cnotax LC.

7.5.6 YpaneHue VLAN
e LWar 1. Yganntb VLAN komaHzoii no vlan. B kauecTBe napameTpa ykasatb VID (Wi guanasoH).

MA5160 (configure)# no vlan 5

e Llar 2. NpuMeHUTbL KOHUIypauuio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm
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7.6 Hactpoiika nsonsauyum noptos (Port Isolation)

N3onaumsa noptoB (Port Isolation) — 3To doyHKUMSA, KOTOpas orpaHNYMBaeT nepeaadvy NakeToB Mexay
onpejeneHHbIMY nopTamMun. Ha ycTpoicTBe HacTpanaeTcs isolation group, B KOTOPOI BO3MOXHO 3anpeTuTb
NN paspeLlnTb NPOXoXaeHne Tpadurka Ha ykasaHHble B Hell nHTepdheiickl. Bce nHTepdpelickl B isolation
group aBnstoTca destination-uHtepdeicamm, source-nHTepdeinc ykasbiBaeTcs Npn HazHavyeHuu isolation
group Ha vlan, Tpadhmk KoTopoit Heobxoaumo 3anpeTuTtb. Isolation group HacTpamBatoTCs OTAENbHO AN
cnotoB LC n FC n pa6oTatoT He3aBUCUMO.

7.6.1 HacTtpolika isolation group FC

LWar 1. MNepelitn B configure view ans koHurypmnposaHus isolation group.

MA5160# configure terminal
MA5160 (configure)#

LLar 2. MepeiTn B pexmm KoHUrypupoBaHus isolation group. B kauecTBe napameTpa ykasaTb HOMep
isolation group.

MA5160 (configure)# disolation group 1

Lar 3. Pa3pelmTb NpoxoxaeHne Tpaduka yepes HeobXxoanMble MHTEPQENCHI.

MA5160 (config) (isolation-group-1)# allow front-port 1/2-4
MA5160 (config) (isolation-group-1)# allow fc-slot-channel 1-10

Lar 4. MpuMeHnTb KOHGUrypaumtio.

MA5160 (config) (isolation-group-1)# do commit
MA5160 (config) (isolation-group-1)# do confirm

LWar 5. NpoBeputb KoHdMrypauuio isolation group.

MA5160 (config) (isolation-group-1)# do show running-config isolation

Mo ymonuaHuto Bce 30 isolation group go6aBneHbl B KOHUrypaumo 1 Tpadurk Bo Bce HTepdieinckbl FC B HUX
3anpeLuéH.

7.6.2 HacTtpolika isolation group LC

e LLar 1. Mepeliitn B configure view cnota gnsa koHduryprpoBaHus isolation group LC.

MA5160# configure terminal
MA5160 (configure)# slot 1

e Llar 2. MNepeliTn B pexxvmM KoHUrypmupoBaHus isolation group. B kauectse napameTpa ykaszaTb HOMep
isolation group.

MA5160 (config) (slot-1)# disolation group 1
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e Lar 3. Pa3peluntb NPOXOXAEHNE Tpadmka Yepe3 HeobxoanMble NHTePENCHI.

MA5160 (config) (slot-1) (isolation-group-1)# allow pon-port 1-5
MA5160 (config) (slot-1) (isolation-group-1)# allow lc-slot-channel

e Lllar 4. NpuMeHUTbL KOHUIypaumio.

MA5160 (config) (slot-1) (isolation-group-1)# do commit
MA5160 (config) (slot-1) (isolation-group-1)# do confirm

e Llar 5. MNMpoBepuTb KOHUrypaumto isolation group.

MA5160 (config) (slot-1) (isolation-group-1)# do show running-config slot 1 isolation

Mo ymonuaHuto Bce 30 isolation group fo6aeneHsl B KOHMrypauuo u Tpadonk Bo Bce nHTepdeicol LC B HMX
3anpeLLéH.

7.6.3 HasHaueHue isolation group Ha VLAN

e LLar 1. Mepeliitn B configure view.

MA5160# configure terminal
MA5160 (configure)#

e Llar 2. Mepeintn B pexxum koHgurypuposaHusa VLAN komaHzgoii vlan. B kauecTBe napameTtpa ykasatb
VID.

MA5160 (configure)# vlan 100
MA5160 (config) (vlan-100)#

e Llar 3. HasHauuTb isolation group n ykasatb source interface.

MA5160 (config) (vlan-100)# isolation assign group 1 to pon-port 1/1

e LUar 4. BKNHOUYNTb U3014ALMIO.

MA5160 (config) (vlan-100)# 1isolation enable

e Lllar 5. MNMpuMeHNTb KOHUrypauuio.

MA5160 (config) (vlan-100)# do commit
MA5160 (config) (vlan-100)# do confirm
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7.7 Hactpoika MAC age-time

e Llar 1. Yka3aTtb Bpems xun3Hn MAC-agpecoB B cekyHAax koMaHAo0i mac age-time.

MA5160 (configure)# mac age-time 300

e Lllar 2. NMpuMeHNTb KOHUrypauuio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

Bpems xun3Hn MAC-agpeca paBHO 6 LKIaMm, Kaxablil LMKN 3anyckaeTcs B 3aBUCMMOCTH OT
HacTpolikn mac age-time 1 paBeH <age-time>/6.

Ecnun MAC-agpec o6yuunsnics Mexay uukiamu, To ero Bpems XusHu 6yaet B guanasoHe: oT
(age_time) no (age_time + (current_age_time/6)), rae age-time — 3aaHHoe B KOH(UIypaLmm
3HauyeHue age_time; current_age_time — age_time Ha gaHHOM uukie. Hanpumep, ecnm
HacTpoeHo mac age-time 600 cekyHg, To Bpems xusHn MAC-agpeca 6yaet ot 600 go 700
CeKyHA,

Mo ncreveHnn spemeHn xmnsHn MAC-agpeca oanH MAC-agpec ygansietcs 3a 16 Mc, T. €. B
cekyHay ypganutcsa makcumym 60 MAC-agpecos.

7.8 Hactpolika CLI

B gaHHOM pasgene onvcaHa npoueaypa obuieri Hactpoikm CLI.

7.8.1 HacTtpoiika taiimayTta CLI-ceccuit

e LUar 1. Nepeitn B configure view ana rno6ansHoi HacTpoliku cli.

MA5160# configure terminal
MA5160 (configure)#

e Lllar 2. Yka3aTb 3Ha4eHue TaimayTa.

MA5160 (configure)# cli timeout 1800

e LWar 3. MpnmeHnTb KoHdMrypaumio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.8.2 HacTtpoiika hopmata oTo6pakeHnsn serial ONT

e Llar 1. Mepeitn B configure view ansi rno6anbHO HacTPoiiku cli.

MA5160# configure terminal
MA5160 (configure)#
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Lar 2. Yka3aTb chopmaT oTobpaxeHus serial ONT.

MA5160 (configure)# system ont-sn-format literal

LWar 3. MpumeHnTb KoHGUrypaumtio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.8.3 HacTtpoiika makcumanbHoro konuvectea CLI-ceccuin

LWar 1. NepeiiT B configure view ans rno6anbHol HACTPOiiKK cli.

MA5160# configure terminal
MA5160 (configure)#

LLar 2. Yka3aTb MakCMaslbHOEe KOJIMYECTBO €4UHOBPEMEHHBIX CECCUIA.

MA5160 (configure)# cli max-sessions 5

LWar 3. MpumeHuTb KoHGUrypaLuio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.9 Hacrtpoiika IGMP

B paHHoi rnaBe onucaHa npoueaypa o6uiein HacTpoiiku IGMP.
7.9.1 BknwoueHue snooping

e LLar 1. Mepeiitn B configure view a5 rno6asibHON HACTPOIKM snooping.

MA5160# configure terminal
MA5160 (configure)#

e Llar 2. Bkntounts IGMP snooping komaHAaoi ip igmp snooping enable.

MA5160 (configure)# ip igmp snooping enable

e Llar 3. NpuMeHUTbL KOHUIypaumio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm
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7.9.2 TMpokcupoBaHue report

e LUar 1. Mepelitn B configure view ans HAaCTPOIiKN NPOKCMPOBAHWSI.

MA5160# configure terminal
MA5160 (configure)#

e Llar 2. Bknountb npokcrposBaHue IGMP report mexay VLAN komaHzol ip igmp proxy report enable.

MA5160 (configure)# +ip igmp proxy report enable

e Llar 3. 3agaTb npasuia npokcupoBaHus IGMP report komaHaow ip igmp proxy report range. B kayecTtse
napameTpoB yKa3aTb Avanas3oH pa3peLleHHbIX rpymnn, a Takke Hanpas/ieHe NPoKCUpoBaHns B BUAe
napel! VID.

MA5160 (configure)# 1ip igmp proxy report range 224.0.0.1 226.255.255.255 from 30 to 90

[JocTynHa BO3MOXHOCTb 3a4aTb 06uwee npasuna npokcuposaHusa ansa scex VLAN. ns aToro
HeobxoaumMo Ucnonb3oBaTth knovesoe cnoso from all.
e Lllar 4. NMpuUMeHNTb KOHUrypauuio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

IGMP Proxy Henb3s BKNIOUNTbL 6€3 Yka3aHus Auana3oHa npokcuposaHuda. Oba napameTpa
HaCTpOWKN 06s3aTesbHbI.

7.10 Hacrtpoiika DHCP

B gaHHOl rnaBe onucaHa npoueaypa paboTbl ycTpoiicTBa ¢ npotokosioM DHCP. PaboTy ¢ NpoTOKO/I0M MOXHO
pasfennTtb Ha 6/10KK:

e DHCP snooping. Vicnonb3yetcsa gnsa nepexsata DHCP Tpadvka, KOHTPONSA 1 MOHUTOPUHIa CECCUiA;
e DHCP opt82. dyHKkumoHas no BcTaBke cnyxe6Hoin onumm 82 B DHCP-nakeThbl;

Snooping 1 BCTaBKa CnyXe6bHoi onumm NPONCXOANT Ha NIMHEHbIX KapTax.
7.10.1 DHCP snooping

[aHHasa hyHKUMA ncnonb3yeTcs Ang nepexsara n obpaboTkm Tpadumka Ha CPU ycTpoiicTtsa.

PekomMmeHayeTcs BKIOYNUTL 3TY (PYHKUMIO AN OCYLLLECTB/IEHNA KOHTPOAA 1 MOHUTOpUHra 3a DHCP-ceccuamun,
Ans pa6oTbl ¢ onumein 82 B DHCP-nakeTax, a Takxe paboThl ip source-guard u arp-inspection.
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7.10.1.1 BknrouyeHue DHCP snooping

e Llar 1. Mepeitn B ip dhep view ans rnobasnbHOM HACTPOIKM snooping.

MA5160# configure terminal
MA5160 (configure)# 1ip dhcp
MA5160 (config) (dhcp) #

e Llar 2. Bkntounte DHCP snooping komaHzo1 snooping enable.

MA5160 (config) (dhcp)# snooping enable

7.10.2 DHCP option 82

DHCP option 82 npumeHsieTca ana npegoctasnieHna DHCP-cepBepy A0NONHUTENBbHBIX AaHHbLIX O NO/IyYEHHOM
DHCP-3anpoce. K Takum gaHHbIM MOXHO OTHECTM MHGOpMaLnio 06 YCTPONCTBE, Ha KoTopoM 3anyuleH DHCP
option 82, a Takxe uHdopmaumo 06 ONT, ¢ koToporo nonyyeH DHCP-3anpoc. Moandmkaumsi DHCP-nakeToB
npov3BOANTCA NyTEM nepexsara n nocneayowein obpabotkn Ha CPU ycTpoiicTBa, TO eCTb He06X0AMMO
BkntounTb DHCP snooping.

VpaeHtndpmkaums ONT Ha DHCP-cepBepe nponssogunTcs nytem aHanmia cogepxumoro DHCP option 82.
YCTpOWMCTBO NO3BO/IAET Kak Npo3payvHo nepegartb 3Ty onuuto ¢ ONT, Tak 1 cchopmmpoBaTtb nnu nepesanuncarb
ee no 3agaHHomMy dpopmaTy. Micnonb3zoBaHne DHCP option 82 0co6eHHO akTyanbHO, Korga B CETU HET
BblaeneHHbiX VLAN ons kaxkaoro nonb3oBartesis.

DHCP option 82 nogaepxuBaeT HacTpamBaeMblii goopmart kak nogonuum Circuit ID n Remote ID. HacTpoiika
dhopmarta nogonuuin MPon3BOANTCS C UCMOJIb30BaHNEM leKCeM, nepeyncieHHbIx B Tabnuue 30.
MepeuncneHHble cryxebHble crioBa OyayT 3aMeHeHbl Ha X 3HaYeHWs,, OCTa/IbHOIN TEKCT, 3afaHHbIi B nosie
hopmarta, 6byaet nepesaH HeM3MeHEHHbIM.

Ta6nuua 30 — Cnncok nekcem ans HacTporiku dpopmata nogonumii DHCP option 82

Nekcema OnucaHue

%HOSTNAME% CeTeBoe UMS yCcTpoiicTBa

%MNGIP% IP-apgpec ycTpolicTBa

%PON-PORT% Howmep kaHana OLT, ¢ koTtoporo npuwén DHCP request
%ONTID% NaoeHTtndoukatop ONT, otnpasusero DHCP request
%PONSERIAL% CepuiiHbiin Homep ONT, otnpasuslero DHCP request
%GEMID% Homep GEM-nopTa, B koTopom npuwén DHCP request
%VLANO% BHewHnii VID

%VLAN1% BHyTpeHHunii VID

%MAC% MAC-agpec ONT, c KoToporo npuLwén 3anpoc

%0OLTMAC% MAC-agpec OLT
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INekcema

%0PT60%

%0PT82_CID%

%0PT82_RID%

%DESCR%

%SLOT%

OnucaHue

DHCP option 60, npuwepgwas ot ONT
Circuit ID, npuwepgwasa ot ONT
Remote ID, npuwepwas ot ONT
MepBble 20 cumBonos onncanms ONT

MHpekc cnota

7.10.2.1 YnpasneHue DHCP option 82

HacTpoiika DHCP option 82 ocyuiecTtBnsietcs yepes cuctemy npodunein — profile dhcp-opt82. Cucrema
NO3BO/ISIET CO34aBaTb HECKO/ILKO Pa3/IMYHbIX NPouiein n HasHavyaTb UX He TOMNbKO r1o6anbHo Ha Bce DHCP-
nakeTbl B LEsIOM, HO 1 pa3gaenatb npodunm no VLAN, a Takke No cepBucam.

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

e Lar 1. Co3gatb npochmnne DHCP option 82 komaHgow profile dhcp-opt82. B kauectse napameTpa
ykasatb MMs NPOgnns.

MA5160# configure terminal
MA5160 (configure)# profile dhcp-opt82 test
MA5160 (config) (profile-dhcp-opt82-test)#

MA5160 (configure)# 1ip dhcp
MA5160 (config) (dhcp)# opt82 profile test

War 3. HasHauntb npodunb dhep-opt82 Ha VLAN.

LWar 2. MNMepelitu B ip dhep view n HazHaunTb rnobanbHbli npodrnb dhep-opt82.

MA5160 (config) (dhcp)# opt82 profile test_vlan_100 vid 100

Lar 4. Bkntountb nepexsat DHCP-nakeToB.

MA5160 (config) (dhcp)# snooping enable

LWar 5. MpumeHnTb KOHGUrypaumtio.

MA5160 (config) (dhcp)# do commit
MA5160 (config) (dhcp)# do confirm

MA5160# configure terminal

MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# service 1 custom dhcp-opt82-profile service_1
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

LLar 6. [lono/THUTEeNbHO eCTb BO3MOXHOCTb HasHaunThb profile dhcp-opt82 Ha oTaenbHbIli cepaic.
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7.10.2.2 Hacmpolika npogpuneti DHCP option 82
e Lar 1. Co3gatb npochunb dhcp-opt82.

MA5160# configure terminal
MA5160 (configure)# profile dhcp-opt82 test
MA5160 (config) (profile-dhcp-opt82-test)#

e Llar 2. Bknountb BcTaBky/nepesanvucs DHCP option 82 komaHaoi overwrite-opt82 enable.

MA5160 (config) (profile-dhcp-opt82-test)# overwrite-opt82 enable

e Lar 3. 3agatb popmat DHCP option 82 komaHgamu circuit-id 1 remote-id. Cnvcok nekcem ans
ncnosb3oBaHna B oopmare npueeeH B tabnuue 30.

MA5160 (config) (profile-dhcp-opt82-test)# circuit-id format %PONSERIAL%/%ONTID%
MA5160 (config) (profile-dhcp-opt82-test)# remote-id format %OPT82_RID%

e Lllar 4. NMpuMeHNTb KOHUrypaumio.

MA5160 (config) (dhcp)# do commit
MA5160 (config) (dhcp)# do confirm

7.10.2.3 MoHUMOpUH2 aKmuBHbIX apeHo DHCP

Mpwn BkAtoueHnn DHCP snooping BO3MOXeH MOHUTOPUHT apeHa DHCP. 1na npocmMoTpa cnmcka ceccuit
ncnonblyetcs komaHaa show ip dhep session

MA5160# show ip dhcp sessions

DHCP sessions (2):
# Serial PON-port ONT-ID Service IP MAC Vid
GEM Life time

1 ELTX6C000090 1 1 1 192.168.101.75 EO:D9:E3:6A:28:F0 100
129 3503

2 ELTX71000030 1 3 1 192.168.101.143 70:8B:CD:BD:A5:32 100
189 3597

MA5160#

7.11 HacTtpoiika PPPoE

B faHHoli rnaBe onucaHa npoleaypa paboTsl ycTpoiicTBa ¢ npoTokosiom PPPoE. Pa6oTy ¢ npoTokosiom
MOXHO pasfennTb Ha ABa 6/10Ka:

e PPPoE snooping. Vicnonb3yeTcsa ana nepexsara PPPoE-Tpaduka, KoHTponsa n moHmtopuHra PPPOE-
ceccuit;
e PPPoOE intermediate agent. icnonb3yeTcs ans BCTaBku cnyxebHoi nHgopmauun B PPPoE-nakeTsbl.

Snooping 1 BCTaBKa C/y)XXe6HO onuum NPpouCXoauT Ha JIMHENHbIX KapTax.
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7.11.1 PPPoE snooping
[aHHasa pyHKUmMA ncnonblyeTtcs Ans nepexsara n o6paboTtku Tpaduka Ha CPU ycTpoiicTtsa.

Ha Tekywwmii MOMEHT OyHKLMI0 HE06X0AMMO BK/THOUUTL, eCNN TpebyeTcs OCYLLEeCTB/IATb KOHTPO/Ib U
MOHUTOPUHT 3a PPPOE-ceccusimn, a Takke ansa paboTtsl ¢ onuueii 82 B nakeTax.

7.11.1.1 BknrodeHue PPPoE snooping

e LLlar 1. MepeliTn B ip pppoe view /151 OCYLLECTBMEHMA rN06a/IbHO HACTPOWKM snhooping.

MA5160# configure terminal
MA5160 (configure)# ip pppoe
MA5160 (config) (pppoe) #

e LWar 2. Bkntountb PPPOE snooping.

MA5160 (config) (pppoe)# snooping enable

7.11.2 PPPoE intermediate agent

PPPoE Intermediate Agent npumeHseTcs gnsa npegocrtaBneHma BRAS ononHUTENbHbIX AaHHbIX O
nonyyeHHom PADI-3anpoce. K Takum gaHHbIM MOXHO OTHECTU MHhOpMauuio 06 YCTPOCTBE, HA KOTOPOM
3anyuieH PPPoE Intermediate Agent, a Takke nHdopmaumto 06 ONT, c koToporo nony4veH PADI-3anpoc.
Mopudmkauma PADI-nakeToB Nnpon3BoguTCs NyTemM nepexsara u nocnegytouein o6pabotkm Ha CPU
yCTpOCTBA.

NpeHtndomkauma ONT Ha BRAS npousBoguTtcsa nytem aHanmsa cogepxumoro Vendor Specific tag. PPPoE
Intermediate Agent popmupyeT nnm nepesanucoiBaet Vendor Specific tag no 3agaHHomy chopmary.
Ncnonb3oBaHne Vendor Specific tag 0c06eHHO akTyaslbHO, KOraa B CETU HET BblgeneHHbIx VLAN ans kaxagoro
nonb3oBartens. PPPoE Intermediate Agent nogaepxvsaeT HacTpanBaemblii hopmat nogonuuii Circuit ID 1
Remote ID. HacTpolika chopmarta nogonuuii NpoM3BOAMTCS C UCMONb30BaHNEM JIEKCEM, NEPEUNCIIEHHbIX B
Ta6nmue 31. MNMepeuncneHHsie cnyXebHble cioBa 6yayT 3aMeHEHbl Ha UX 3HAYEHUS, OCTasIbHOM TEKCT,
3alaHHblli B none copmaTta, 6yget nepefaH 6€3 N3MeHeHuiA.

Tabnuua 31 — Cnucok nekcem ans HacTpolikn hopmata nogonuumii PPPoE Intermediate Agent

Nekcema OnucaHue

%HOSTNAME% CeTeBoe ums ycTpolicTea

%MNGIP% IP-agpec ycTpoiictBa

%PON-PORT% Homep kaHana OLT, ¢ koToporo npuwwén PADI
%ONTID% MaeHtndmukatop ONT, otnpasuBwero PADI
%PONSERIAL% CepuiiHblii Homep ONT, otnpasusLiero PADI
%GEMID% Homep GEM-nopTa, B koTopom npuwén PADI

%VLANO% BHewwHuia VID
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Nekcema OnucaHue

%VLAN1% BHyTpeHHuii VID

%MAC% MAC-agpec ONT, ¢ KoToporo npuwén 3anpoc
%OLTMAC% MAC-agpec OLT

%DESCR% Mepsble 20 cumBonos onncaHma ONT

7.11.2.1 YnpasneHue PPPoE Intermediate Agent

HacTtpolika PPPoE Intermediate Agent ocyuiectsnsieTcsa yepe3 cuctemy npodcpunein — profile pppoe-
ia. Cuctema no3BonseT co3gaBarb HECKOMbKO pas3/inyHbIX Npodunei u HazHavyaTb UX rnobasibHO Ha BECb
PPPoE-Tpaduk.

e LWWar 1. Co3gatb npocunb PPPOE Intermediate Agent komangoli profile pppoe-ia. B kauecTse
napamMeTpa ykasartb Ums npoguns.

MA5160# configure terminal
MA5160 (configure)# profile pppoe-ia test
MA5160 (config) (profile-pppoe-ia-test)#

e Llar 2. Ha3HaunTb rno6anbHblii Npodnsb, NCMONb3ys KoMaHay pppoe-ia profile B ip pppoe view.

MA5160 (configure)# 1ip pppoe
MA5160 (config) (pppoe)# pppoe-ia profile test
MA5160 (config) (pppoe) #

e Llar 3. Bkiountb nepexsat PPPoE-nakeToB ¢ nomMoLblo KomaHabl snooping enable.

MA5160 (config) (pppoe)# snooping enable

e Lllar 4. NpuMeHUTb KOHUIypaumio.

MA5160 (config) (pppoe)# do commit
MA5160 (config) (pppoe)# do confirm

7.11.2.2 Hacmpolika npogpuneti PPPoE Intermediate Agent
e Llar 1. Co3gatb npodunb pppoe-ia.
MA5160# configure terminal

MA5160 (configure)# profile pppoe-ia test
MA5160 (config) (profile-pppoe-ia-test)#
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e Llar 2. 3agatb chopmat PPPOE Intermediate Agent komaHgamu: circuit-id n remote-id. Cncok nekcem
ONA ncnosib3oBaHns B oopmMare npueefeH B tabnnue 31.

MA5160 (config) (profile-pppoe-ia-test)# circuit-id format %PONSERIAL%/%ONTID%
MA5160 (config) (profile-pppoe-ia-test)# remote-id format %GEMID%

e Lar 3. HacTpouTb orpaHnyYeHne Ha KoiMyecTBO pppoe-CeCCuil, KOTopble MOXHO NOoAHATL Yepes ONT.

MA5160 (config) (pppoe-ia)# sessions-limit per-user 3

e Lllar 4. NpuMeHUTbL KOHUTypauuio.

MA5160 (config) (pppoe-ia)# do commit
MA5160 (config) (pppoe-ia)# do confirm

7.11.2.3 MoHumopuHe akmusHbix PPPoE-cecculi

Mpu BkAtoYeH PPPOE snooping BO3MOXEH MOHUTOPUHI CeCCUid. 418 NpocMoTpa Cnmcka ceccuia
ncnonblyetcs komaHaa show ip pppoe sessions.

MA5160 (config) (pppoe)# do show ip pppoe sessions
PPPoE sessions (1):
## Serial PON-port ONT ID GEM Client MAC Session ID Duration Unblock

1 ELTX6CO00090 1 1 129 EO:D9:E3:6A:28:F0 0x0001 0:06:00 0:00:00
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7.12 Hacrtpoiika uHTepceiicoB
B gaHHOl rnaBe onucaHa npoueaypa HacTpPonku MHTepdheincoB yCcTponcTea.
NHTepdoelicbl ycTpoiicTBa MOXHO pasfennTb Ha ABe rpynnbi:

e [c-uHmeppelicbl — NHTepencobl CO CTOPOHbLI C/I0TOB;
e fc-uHmepgpelicbl — nHTepdeiicol co ctopoHbl MASK-FC16L, MASK-FC64;

Bce nHTepdeiichl (3a UCK/IOYEHEM arperauym) UMerT ABOMHOV HAEKC, FAe NepBOe YMC/I0 0603HaYaeT
YCTPOICTBO, & BTOPOEe — HENocpeACTBEHHbIN MHAEKC nopTa.

MonpobHoe HaumeHoBaHMe NHTePdIENCcoB NPMBEAEHO HA PUCYHKAX HUXE.

FC1
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| | 00B
|
|
|
|
|
|
! |
| front-port 1/1..4
-
| _
—_,—
Ic-control-channel X | Switch e
| —
| ——
LCX | fc-control-port 1/, |
—F————_——_———————— - — = |
|
I ! I
| lc-control-port X/1 | fe-slot-port 1/X -> fc-slot-channel X
= @ K] 0 S e ] ==
| lc-control-port X/2
|
|
stack-channel control-port
Data Ic-slot-port X/1
-port X/1..16 PON MAC [ —
pon-p Switch leslotport X2 [ ~F—— - — N - — ] _1_
fe-control-port 2/X |
|
I | I
I | I
—————————————————— ! | fc-slot-port 2/X -> fc-slot-channel X |
| | front-port 2/1..4
o e—
lc-slot-channel X | —————
| Switch HT—/————————————
o ———————
|  ——
|
|
|
l |
| | 00B
|
|
|

PucyHok 19a — Habop uHTepdeiicos y3na goctyna MA5020
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| lc-control-port X/1
I~ lc-control-port X/2

Data

pon-port X/1..16

PON MAC

Switch

| lc-slot-port X/1
[ lc-slot-port X/2

lc-control-channel X

Ic-slot-channel X

control-port
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! I
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. CPU
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I I
I I
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|
|
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PucyHok 196 — Habop uHTepdeiicos y3na goctyna MA5160

Ta6nuua 32 — Tunbl HTEpPdIEicoB 1 nx Hymepaumsa ans FC16L

NuTepdheiic
front-port
fc-slot-port
fc-control-port

port-oob

Tabnuua 33 — Tunbl MHTepdheincoB n nx Hymepaunsa ansa FC64

NuTepdheiic
front-port
fc-slot-port
fc-control-port

port-oob

KonuyectBO AvanasoH
4 [1..4]

2 [1..2]

4 [1..4]

1 -
KonuuyectBO AvanasoH
10 [1..10]

16 [1..16]

18 [1..18]

1 -

|

|

|

| e

: fc-control-port 2/X fc-slot-port 2/X -> fc-slot-channel X |Data Switch e —
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Tabnuua 34 — Tunbl MHTepdelicoB 1 nx Hymepaumsa gnsa LC16G, LC16XG

NHTepdpeiic KonunuyectBo Avana3oH
Ic-slot-port 2 [1..2]
pon-port 16 [1..16]
Ic-control-port 2 [1..2]

7.12.1 HacrTpoiika front-ports

e LWar 1. MepeiiTn Bo view nHTepdeiica (Mnm rpynnbl MHTEpdIEeicoB), HACTPOIiKM KOTOPOro Heo6XoAMMO
N3MEHUTb.

MA5160# configure terminal

MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)#

e Llar 2. Bknountb nHTepgeic komaHaoi no shutdown. Komavaa shutdown BbikntouaeTt nHtepdeiic. Mo
ymonyaHuio Bce front-nopTbl BKIHOYEHBI.

MA5160 (config) (if-front-1/1)# no shutdown

e Llar 3. 3agaTb cnmcok paspelleHHbiX VLAN Ha nopTy ¢ nomoulbio komaHAb! vian allow.

MA5160 (config) (if-front-1/1)# vlan allow 100,200,300

e LlUar 4. MomeHATb pexum nopTa KoMaHaoi switchport mode. MoaaepxaHo Tpu pexuma:
- general — TermpoBaHHbIii Tpaduk o6pabaTbiBaeTCcs cornacHo npaeuniam vlan allow, HeTernpoBaHHsbiii
Tpadvik nomeyvaeTcs pvid. STOT PeXMM YCTaHOB/IEH MO YMOTYAHUIO;
- trunk — NopT NpuHUMaeT/nepeaaéT TONbKO TEMMPOBAaHHbIN Tpadvk;
- access — MopT A0CTYNa, TO/IbKO HETErMPOBaHHbI TpaUK.

MA5160 (config) (if-front-1/1)# switchport mode access
Mpu BbIGOpe pexnma switchport mode access TpebyeTcs yopatb paspellénHble vlan Ha nopTy
KomaHaoi no vilan allow 1-4094.

e Lar 5. NomeHATb pvid — nm ByaeT nomeyaTbCA BECb HETEMMPOBaHHbIV TPAgUK, NPUXOAALLMIA Ha
nHTepdeiic. Mo ymonyaxuio pvid = 1.

MA5160 (config) (if-front-1/1)# pvid 1234

e Lar 6. MNMpn HeO6XOANUMOCTM OFPaHNYMTL CKOPOCTb NPMEMA LLUMPOKOBELLATETLHOIO Tpadmka KomaHaom
rate-limit broadcast.

MA5160 (config) (if-front-1/1)# rate-1limit broadcast 100 100 log
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e LWWar 7. MNMpu Heo6X04NUMOCTM OFPaHNYMTbL CKOPOCTb NPMEMA rpynnoBoro Tpadumka komaHaoin rate-limit
multicast.

MA5160 (config) (if-front-1/1)# rate-limit multicast 200 100 log

e LUar 8. MNpun Heo6X0ANMOCTM OrPaHNYNTL CKOPOCTbL NpMéMa unknown unicast Tpadmka KomaHaow rate-
limit unknown-unicast.

MA5160 (config) (if-front-1/1)# rate-1limit unknown-unicast 400 400 log

e Lllar 9. MNpuMeHUTbL KOHUIypauuio.

MA5160 (config) (if-front-1/1)# do commit
MA5160 (config) (if-front-1/1)# do confirm

7.12.2 HacTtpoliika PON-ports

e LWar 1. MepeiiTn Bo view nHTepdeiica (Mnuv rpynnbl MHTEPGENCOB), HACTPOIKM KOTOPOro He06X0ANMO
N3MEHWUTb.

MA5160# configure terminal
MA5160 (configure)# +interface pon-port 1/13
MA5160 (config) (if-pon-13)#

e LWar 2. Bk1tounTb/OTKIHUNTL LWIMGPOBaHME JaHHbIX KOMaHAamu encryption uiv no encryption
COOTBETCTBEHHO.

MA5160 (config) (if-pon-1/13)# encryption

e Lllar 3. YcTtaHoBUTb NHTepBas obmeHa mexay OLT n ONU knovyamuy, B MUHYTax, KoMaHZol encryption
key-exchange interval.

MA5160 (config) (if-pon-1/13)# encryption key-exchange interval 5

e Lllar 4. BKNiounTb/OTKIOUNTL MHTEpdielicbl koMaHaamu no shutdown v shutdown cootBeTcTBeHHO.

MA5160 (config) (if-pon-1/13)# shutdown

e Llar 5. Bkountb 6110kMpoBKy rogue ONT.

MA5160 (config) (if-pon-1/13)# block-rogue-ont enable

e LLar 6. BkntounTte hyHKLMIO KOppeKLmmn olwmnbok B downstream-HanpasieHuu.

MA5160 (config) (if-pon-1/13)# fec

ansa moayneii LC16XG no ymonyaHuto FEC BKHOYEH.

@ Axtmeauma unu peaxktusaums FEC Ha KOHKPETHOM PoOn-NopTy TPe6yeT CUHXPOHHOTO
NPYMEHEHUS COOTBETCTBYIOLLMX N3MeHeHnn ko BceM ONT, cBsiI3aHHbIM C 3TUM NOPTOM.
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e LLar 7. YcTaHOBUTb ONHY ONTUYECKOA JINHNIN, B KWJTOMETpPax, KOM&HAOI7I range.

MA5160 (config) (if-pon-1/13)# range 40

e Llar 8. OTK0UMTbL NPY HEOBXOAMMOCTU NpoxoxaeHne unknown unicast Tpaduka KoMaHAoM no
unknown unicast enable.

MA5160 (config) (if-pon-1/13)# no unknown unicast enable

Unknown unicast — 310 unicast-nakeTbl, KOTOpble NPUXOAAT Ha YCTPOMCTBO, HO dst_mac aToro
naketa He o6y4yeH B mac-tabnuue.

e Lar 9. OTKI0UMTbL NpY HeobxoaMMocTn npoxoxaeHne unknown multicast Tpacmka komaHgon no
unknown multicast enable.

MA5160 (config) (if-pon-1/13)# no unknown multicast enable

Unknown multicast — ato multicast-nakeTbl, KOTOPblE NPUXOAAT HA YCTPONCTBO, HO Takoin IGMP-
rpynnbl HET Ha YCTPOICTBeE.

o Lllar 10. Bknountb Npu HEO6X0AMMOCTU CKBO3HOE npoxoxaeHue LLDP. Mo ymonyaHuio, Bce
npuwepwve Ha PON-nopt LLDP- 6yayT oT6poLleHsI.

MA5160 (config) (if-pon-1/13)# 1ldp-mode pass

e LWWar 11. Npun He06XOANMOCTM OFPaHNYNTL CKOPOCTb NPUEMA LLMPOKOBELLLATENBLHOIO Tpadnka KoMaHao
rate-limit broadcast.

MA5160 (config) (if-pon-1/13)# rate-1limit broadcast 100 100 log

e LWar 12. MNpun Heo6Xxo0ANMOCTM OFPaHNYUTL CKOPOCTbL NPUEMA rpynnoBoro Tpadimka komaHaow rate-limit
multicast.

MA5160 (config) (if-pon-1/13)# rate-limit multicast 200 100 log

e LWar 13. MNpun Heo6X0ANMOCTM OFPaHNYUTL CKOPOCTbL NpMéMa unknown unicast Tpadmka kKomaHaoW rate-
limit unknown-unicast.

MA5160 (config) (if-pon-1/13)# rate-limit unknown-unicast 400 400 log

e Lllar 14. MpMMeHUTb KOHpUrypaLmio.

MA5160 (config) (if-pon-1/13)# do commit
MA5160 (config) (if-pon-1/13)# do confirm
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7.12.3 HacTtpoiika pon-type

Ana moayneii LC16XG BO3MOXHa HacTpoiika pexuma paboTtbl pon-nopta no TexHonornm GPON nam XGS-PON.
Mo ymonuaHuio ncnonssyetcsa pexum GPON.

e Llar 1. CmeHuTb pexum paboTbl Ha XGS-PON.

MA5160# configure
MA5160 (config)# 1interface pon-port 1/1
MA5160 (config) (if-pon-1/1)# pon-type xgs-pon

e Lllar 2. MpuMeHNTb KOHUrypaLmtio.

MA5160 (config) (if-pon-1/1)# do commit
MA5160 (config) (if-pon-1/1)# do confirm

7.12.4 HacTtpoiika O0OB-nopTta

e Lar 1. MpocMoTpeTb TeKyLLMe CEeTEBbIE NapaMeTpbl MOXHO Npu NomMoLwm komaHasl show running-
config interface port-oob.

MA5160# show running-config interface port-oob all
interface port-oob
description ""
speed auto
no shutdown
ip 192.168.100.2 mask 255.255.255.0 vid 1
exit

o Lllar 2. MepeliTn BO view UHTepdeiica.

MA5160# configure terminal
MA5160 (configure)# interface port-oob
MA5160 (config) (if-port-oob)#

e LWar 3. 3apatb IP-agpec, macky, VLAN nHTepderica OOB komaHaoli ip <IP> mask <IP> vid <VLAN>.

MA5160# configure terminal
MA5160 (configure)# interface port-oob
MA5160 (config) (if-port-oob)# ip 192.168.100.3 mask 255.255.255.0 vid 1111

(x) Mpwn HacTporike OOB-nopTa He A0/HKHO ObITb NepeceveHnin IP-agpecos ¢ Apyrmmn
nHtepcpencamm OLT: management, L3-uHtepdpeiicamu.

(x) HacTpoiikn OOB npumeHstoTca Ha o6e nnatel FC16L ognHakoso. MoakitoyeHne Kk o6enm FC16L
eIMHOBPEMEHHO npuBeeT K obpasosaHuto netnun. OOB n3onmnposaHbl OT mManagement-ceTu.

e Lllar 4. BkounTb/0TKNOUMTL MHTepdhelic komaHgamm no shutdown v shutdown cooTBeTCTBEHHO.

MA5160 (config) (if-port-oob)# shutdown
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e Lllar 5. NpuMeHUTbL KOHUTypauuio.

MA5160 (config) (if-port-oob)# do commit
MA5160 (config) (if-port-oob)# do confirm

7.12.5 Hacrtpolika local-switching (bridging)

7.12.5.1 Hacmpolika local-switching Ha FC

Ha FC no ymonuanuto Bce front-port n port-channel nsonvposaxbl mexay coboii, Ho paspelleHa nepegaya Ha
nto6oii fc-slot-channel. Bee fc-slot-channel Takke nsonnpoeaHbl Mexay co6oii, HoO nepeaatoT AaHHble B front-
port n port-channel.

e LWar 1. MepeiiTn Bo view nHTepdeiica front-port (nnu rpynnbl MHTEPGECOB), HACTPOIKIN KOTOPOrOo
HEe06X04MMO N3MEHNUTb, AN TOro YTOObLI paspeLnTb NPOXoXaeHe Tpadnka B ykazaHHbIX VLAN mexay
front-port.

MA5160# configure terminal
MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)#

e Lllar 2. PaspewnTb Nnepegady nakeToB U3 AaHHOro MHTepdeiica B agpyroin komaHaoii bridge to.
KomaHga no bridge to 3anpewaet nepefady nakeToB B yka3aHHbIi MHTepdelic. B bridge nonagatot Bce
vlan, kKoTopble pa3peLleHbl Ha nHTepdeiice.

MA5160 (config) (if-front-1/1)# bridge to port-channel 1

e Llar 3. Mpn He06X0ANMOCTN MOXHO paspeLunTb npoxoxaeHve LLDP n LACP B bridge

MA5160 (config) (if-front-1/1)# bridge lacp
MA5160 (config) (if-front-1/1)# bridge 1ldp

e LLar 4. PaspelwnTb nepeaavy nakeToB B 06PaTHY CTOPOHY.
MA5160 (config) (if-front-1/1)# exit
MA5160 (configure)# interface port-channel 1

MA5160 (config) (if-port-channel-1)# bridge to front-port 1/1
MA5160 (config) (if-port-channel-1)#

e LLar 5. MpMMeHNTb KOHUrypauuto.

MA5160 (config) (if-port-channel-1)# do commit
MA5160 (config) (if-port-channel-1)# do confirm

7.12.5.2 Hacmpolika local-switching Ha LC
Mo ymonuyaHuto Bce pon-port ogHoro cnota LC nsonuposaHbl Mexay coboi 1 Ans nepefaym naketoB Mexay
HUMK TpebyeTcs HacTpouTb unbTp bridge allow Ha Tex nopTax, rae aTo Heo6xoA4MMO.

Mexay pon-port paboTa bridge Bo3amoxHa Tonbko Ha traffic-model 1-to-1.

98



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

e Llar 1. YTo6bl paspewntb NpoxoxaeHve Tpaduka B ykasaHHbIx VLAN mexay pon-port ogHoro cnota LC,
HY)XHO NepenTn Bo view nHTepdeiica pon-port (Unn rpynnbl MHTEPERCOB), HACTPOIKM KOTOPOro
Heo6XxoANMMO N3MEHUTb.

MA5160# configure terminal
MA5160 (configure)# interface pon-port 1/1,5
MA5160 (config) (if-pon-1/1,5)#

e Lllar 2. 3agaTb cnmcok paspeweHHbix bridge Ha nopTy ¢ nomowbto komaHabl bridge allow.

MA5160 (config) (if-pon-1/1,5)# bridge allow 500,600

e Lllar 3. UTo6bl paspelumnTb NpoxoxaeHne Tpadmka mexay pon-port pasHeix cnotoB LC, 4ocTaTouHo
BKOUNTBL bridge mexay cooteeTcTBytowmmu fc-slot-channel.

MA5160 (configure)# interface fc-slot-channel 1

MA5160 (config) (if-fc-slot-channel-1)# bridge to fc-slot-channel 3
MA5160 (config) (if-fc-slot-channel-1)# exit

MA5160 (configure)# interface fc-slot-channel 3

MA5160 (config) (if-fc-slot-channel-3)# bridge to fc-slot-channel 1

e Llar 3. MNMpu Heo6X04NMMOCTM MOXHO paspeLunTb npoxoxaeHne LLDP n LACP B bridge

MA5160 (config) (if-fc-slot-channel-3)# bridge lacp
MA5160 (config) (if-fc-slot-channel-3)# bridge 1ldp

e Lllar 4. NpuMeHUTbL KOHUIypaumio.

MA5160 (config) (if-fc-slot-channel-3)# do commit
MA5160 (config) (if-fc-slot-channel-3)# do confirm

7.13 Hacrtpoiika LAG

B gaHHOM pasgesnie onvcaHa HacTpoiika arpernposaHus uplink-nHtepdpeiicoB ycTporicTea. ArpermposaHue
kaHas10B (arperauusi kaHanos, aHrn. link aggregation, IEEE 802.3ad) — TexHonorus, kotopasi no3Bonsiet
06BbeANHUTb HECKOJIbKO (PU3NYECKMX KaHAI0B CBA3M B OAVH nornyeckuii (rpynna arperayuu). Fpynna
arperauuy umeeT 60/1bLUY0 NPOMYCKHYI0 CNOCOBHOCTb M HAAEXHOCTb.

YCTPOWCTBO NOAAEPXUBAET CTATUYECKUIA N AUHAMUYECKUIA peXnMbl arperaumm nitepdelicos. B ctaTmyeckom
pexume (mode static — no ymonuaHuio) Bce kaHaslbl CBSI3W B Ipynne BCErAa HaxoasiTCst B aKTUBHOM
COCTOSIHUMN.

[MHaMUUecKnin pexum arperaumm ¢ ncnonb3zoBaHvuem npotokona LACP (Link Aggregation Control Protocol)
NO3BONSIET HACTPOUTDL /181 K&XKAOr0 NopTa akTUBHBIA WX NACCUBHBIA METOAbl COrNacoBaHUs NnapaMeTpoB
COeJMHEHUsI C COCEHUM YCTPOCTBOM.

7.13.1 HacTtpoliika port-channel

e LWar 1. Co3garts interface port-channel, B kauecTBe napameTpa nepefatb UHAEKC.

MA5160# configure terminal
MA5160 (configure)# interface port-channel 1
MA5160 (config) (if-port-channel-1)#
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LWar 2. HacTtpoiikn port-channel no 6onblueli YyacTn cxoxu ¢ HacTpolikamu front-port. Hanpumep, MoXHO
paspewwmnTtb npoxoxaeHue VLAN.

MA5160 (config) (if-port-channel-1)# vlan allow 100,200,300

LWar 3. MNpn Heo6X0AMMOCTM OrPaHNYNTb CKOPOCTb NPMEMA LUMPOKOBELLLATENBHOTO Tpaduka KoMaHAaow
rate-limit broadcast.

MA5160 (config) (if-port-channel-1)# rate-limit broadcast 100 100 log

LWar 4. MNpy Heo6X0AMMOCTM OrPaHNYNTbL CKOPOCTb NPMEMa rpynmnoBoro Tpadmka komaHaow rate-limit
multicast.

MA5160 (config) (if-port-channel-1)# rate-limit multicast 200 100 log

LWar 5. MNpy Heo6X0AMMOCTM OrpaHNYNTbL CKOPOCTb NprMéma unknown unicast Tpadmka KomaHaow rate-
limit unknown-unicast.

MA5160 (config) (if-port-channel-1)# rate-limit unknown-unicast 400 400 log

Lar 6. MpumeHUTb KOHGUrypaumio.

MA5160 (config) (if-port-channel-1)# do commit
MA5160 (config) (if-port-channel-1)# do confirm

7.13.2 [fo6GaBneHue nopTtoB B port-channel

e LWar 1. Ana o6begmHeHns noptos B port-channel Heo6xoAMMO nepenTn B NOPThI, KOTOPbIE ByAyT
arpervpoBaHbil.

MA5160 (configure)# 1interface front-port 1/3-4
MA5160 (config) (if-front-3-4)#

e Lllar 2. 3agaTtb port-channel Ha nHTepgeiicax, ncnonblys komaHay channel-group.

MA5160 (config) (if-front-1/3-4)# channel-group port-channel 1
KoHdpurypauum nHtepdericos u port-channel fo/mkHbI 6bITb 0ANHAKOBLIMW. ECiv KOHUrypaumm
OT/IMYAIOTCA, TO BO3HUKHET OLMGKa Npu NonbITKe arpernposaTtb MHTepdecsl. Ecnun
Heob6X04MMO NPUHYAUTENBHOE BbINOSIHEHWE arperauum, MOXHO BOCNo/b30BaTbes onuvei force

Ansi komaHabl channel-group. B 3ToM c/iyyae Ha MHTepdelickl NPUMEHNUTCS KOHUTypaLms 13
port-channel, a Tekyuas 6yaeT c6polueHa.

NHTepdelic MoxeT npuHaziexartb TO/IbKO OAHON rpynne arperawuu.
e Llar 3. MNMpuMeHUTb KoHturypauuio. JlonosiHuTenbHaa pekoHpurypauma nHTepgencos He TpebyeTcs.

MA5160 (config) (if-front-1/3-4)# do commit
MA5160 (config) (if-front-1/3-4)# do confirm
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7.13.3 HacTtpoiika LACP

e Llar 1. MepekntounTb MHTepelic B pexum lacp.

MA5160 (configure)# +interface port-channel 1
MA5160 (config) (if-port-channel-1)# mode lacp
MA5160 (config) (if-port-channel-1)# exit
MA5160 (configure)# do commit

MA5160 (configure)# do confirm

Front-port B arperpoBaHHoii rpynmne no ymonyaHuio yctaHoBneH B mode active, T. e. siBnsieTcs
VHALMATOPOM COr/IacoBaHMsl NapameTpOB COEAUHEHNS C COCEIHM YCTPONCTBOM.

e Lllar 2. YcTaHoBUTbL UHTepBas oTnpasku naketa LACPDU ¢ nopta pas B 30 cekyHA.

MA5160 (configure)# interface front-port 1/3
MA5160 (config) (if-front-1/3)# lacp rate slow
MA5160 (config) (if-front-1/3)# do commit
MA5160 (config) (if-front-1/3)# do confirm

e LUar 3. HacTpouTb npropuTeT BbiGopa front-port Npu nomoLLm n3MeHeHUs rnobasnbHoi (06LLei)
HaCTPOWKN 1 NokasnbHoI (60n1ee NPMopPUTETHOI) HACTPOEK NopTa.

MA5160 (configure)# lacp system-priority 1000

MA5160 (configure)# interface front-port 1/3

MA5160 (config) (if-front-1/3)# lacp port-priority 500
MA5160 (config) (if-front-1/3)# do commit

MA5160 (config) (if-front-1/3)# do confirm

7.13.4 HacTtpoiika 6anaHCUpPOBKU

B port-channel ecTb BO3MOXHOCTb HACTPOUTL NapameTpbl 418 PYHKUMA 6anaHcnpoBku Tpadvka. Ansa 6onee
rMOKOM HACTPOWKN GasaHCUPOBKN MOXHO MPMMEHUTb K Noasm xawa anroputm CRC-6 ¢ 3agaHHbIM 3epHOM
(seed). Takxe MOXHO HACTPOUTb, KAKOE U3 NOJIEl 3aronoBka GyAeT NCNOIb30BATLESA B pacyeTax. [JonycTMo
ncnonb3oBaTb KOMOMHaLMIO 40 3 nonei.

MA5160# configure terminal
MA5160 (configure)# 1interface port-channel load-balance hash src-mac dst-mac vlan
MA5160 (configure)# 1interface port-channel load-balance seed 63
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7.14 Hacrtpoiika LLDP

Link Layer Discovery Protocol (LLDP) — npoTOKON KaHa/IbHOrO YPOBHS, KOTOPbIA NO3BONSIET CETEBLIM
yCTpOICTBaM aHOHCMPOBaTb B CETb MHpOpMaLUuio 0 cebe 1 0 CBOMX BO3MOXHOCTSX, & Takke cobuparb 3Ty
nHhopmMaLmio o cocefHux ycTporictBax. B SNMP-areHTe noggepxaHsl ctaHgapTHele RFC mib 1.0.8802.

7.14.1 no6anbHaA HacTpoiika LLDP

e Llar 1. Mepeitn B configure view ansi rno6anbHoli HacTpoiku LLDP.

MA5160# configure terminal
MA5160 (configure)#

e Llar 2. Bknountb 06pa6oTky npoTtokona LLDP komaHngoii lldp enable.

MA5160 (configure)# 1ldp enable

e Lllar 3. YkasaTb, kKak 4acTo yCTPOCTBO byAeT oTnpaBnAaTb 06HOBAEHNE nHopmauuun LLDP.

MA5160 (configure)# 1ldp timer 10

e Lllar 4. 3agaTb BENMYMHY BPEMEHU AN MPUHNMAIOLLLErO YCTPOICTBA, B TEYEHNE KOTOPOr0O HY)XXHO
COXpaHATb MHOPMaLMIo 0 cocee nepep copocom (no ymonyanuio 120 cekyHa). [JaHHas BennumHa
nepegaeTcs Ha NpMHMMaeMyto cTopoHy B LLDP-nakeTax, siBnisieTcst KpaTHOCTbto anst Taiimepa LLDP (lidp
timer). Takum o6pasom, Bpemsi xun3Hu LLDP-nakeToB Time-to-Live paccuntbiBaeTcsa no chopmyne:

TTL = min (65535, LLDP-Timer * LLDP-HoldMultiplier)

MA5160 (configure)# 1ldp hold-multiplier 5

e Llar 5. M13meHuTh tx-delay — nHTepBan ansa 3agepXxkun oTnpaBkn 06bsBneHuii LLDP, koTopble
OTNpaBNATCA U3-3a u3meHeHuii B LLDP MIB.

MA5160 (configure)# 1ldp tx-delay 5

e Llar 6. V13ameHuTb reinit interval — onpegensieT Bpems oxugaHusa nocne BblkayeHns LLDP, nopta nnm
npu nepesarpyske koMmyTartopa nepef Hoeoi LLDP nHnynanmsaumen.

MA5160 (configure)# 1ldp reinit 3

e Llar 7. 3meHuTb notification-interval — neprnoa BpemeHn, Yepes KOTOpPbIN YCTPONCTBO OTNpaBnsieT
SNMP-Tpan 06 nsmeHeHusx B Tabnuue cocepneii LLDP.

MA5160 (configure)# 1ldp notification-interval 60

o LLlar 8. MpMMeHNTb KOHUrypauuto.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm
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7.14.2 HacTtpoiika LLDP gnsa nHtepdeiicos

e LWWar 1. Mepelitn B interface-front-port view ans HacTpoliky LLDP.

MA5160# configure terminal
MA5160 (configure)# 1interface front-port 1/1-3
MA5160 (config) (if-front-1/1-3)#

e Lllar 2. NoMeHATb pexum paboTbl nopta ¢ LLDP.

MA5160 (config) (if-front-1/1-3)# 1ldp mode transmit-only

e Llar 3. 3agaTb onuuoHasbHble TLV, koTopble 6yayT nepegasatbcs LLDP.

MA5160 (config) (if-front-1/1-3)# 1ldp optional-tlv port-description system-name

e Lllar 4. 3agatb cneyumdmnyHblie TLV.

MA5160 (config) (if-front-1/1-3)# 1ldp optional-tlv 802.1 management-vid system-name
MA5160 (config) (if-front-1/1-3)# 1ldp optional-tlv 802.3 max-frame-size mac-phy

e Llar 5. PaspewnTtb otnpasky SNMP-Tpanos 06 nameHeHusix B Tabnuue cocegeli LLDP Ha
NHTEepgencax.

MA5160 (config) (if-front-1/1-3)# 11ldp notification-enable

e Lllar 6. MpMMeHNTb KOHUrypauuio.

MA5160 (config) (if-front-1/1-3)# do commit
MA5160 (config) (if-front-1/1-3)# do confirm

e Lar 7. MNMpoBepuTb koOHUrypaumto komaHgo show running-config interface front-port <fc-id>/<port-
id>.

MA5160# show running-config interface front-port 1/1
interface front-port 1/1

1ldp mode transmit-only
1ldp optional-tlv port-description
1ldp optional-tlv system—name
1ldp optional-tlv 802.1 management-vid
1ldp optional-tlv 802.3 max—-frame-size
1ldp optional-tlv 802.3 mac-phy
1ldp notification-enable

exit

7.15 HacTpoiika 3epkanupoBaHus NnopToB (mirror)

3epkaniMpoBaHue NopToB NO3BO/ISET Ay6NMpPoBaTh TpagUK C KOHTPONNPYEMBIX (Source) MHTepgeiicos, 1
nepecnarb ero Ha KoHTponmpytowmii (destination) nopT. Y nonb3oBaTenst eCTb BO3MOXHOCTb 3aaTb PO/
NHTepdhelicoB, BbIbpaTb Kakoi Tpadomk (BXOASLLMIA n/unu ncxoasiumii) 6yaet nepegaH Ha KOHTPONMPYOLLWIA
nopT, 406aBnTb UALTP vlan ans source NHTEPEENCOB U HACTPOUTbL AONONHUTENBHYHO METKY A/1S
3epkanupyemoro Tpaduka.
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7.15.1 HacTtpoiika 3epkaimpoBaHus

e Llar 1. MepeiTy B mirror view. Bcero MoXxHo co3aatb 0 7 3epkasl C YHUKasIbHbIMU Source U
destination-nHtepdelicamn.

MA5160# configure terminal
MA5160 (configure)# mirror 1
MA5160 (config) (mirror-1)#

LWar 2. 3agatb KOHTPONUPYOLWKMIA MHTephelic. B kaxaom 3epkasie MOXeT ObITb TO/IbKO OA4MH
destination-nHtepdelic

MA5160 (config) (mirror-1)# destination interface front-port 1/1

LWar 3. 3aaaTb AONOMHUTENbHY METKY A/151 3epKaIMpyeMoro Tpacmka.

MA5160 (config) (mirror-1)# destination interface front-port 1/1 add-tag 777

LLlar 4. Yka3aTb KOHTPO/IMPYEMbIii (source) nHTepdeiic. [na 3epkampoBaHust Tpadrka onpeaeneéHHoll
VLAN, cnegyet no6aButb K KOMaHze KntoveBoe oo vian. Mpu Heo6XxoaAnMMoCTH 3epKasiInpoBaHns
TO/IbKO OZHOTO M3 HanpasneHuii Tpadgmka fo6aBUTb X Unu tx.

MA5160 (config) (mirror-1)# source interface pon-port 9/5

LWar 5. MpumeHuTb KOHGUrypaLuio.

MA5160 (config) (mirror-1)# do commit
MA5160 (config) (mirror-1)# do confirm

MakeTbl, 3epkanvpyemblie ¢ PON-nopTa, 6yayT UMEeTb AONOMHUTE/bHYIO METKY. 3Ta METKa paBHa
3Ha4yeHno GEM-nopTa, ¢ KOTOpOro Gbisl NOMYYEH NakeT.

Mpu yKaszaH1M CTOYHKKA pon-port unu Ic-slot-port, B HacTpoiike HasHaueHus (destination)
06s3aTesibHO A0/HKeH ObITb 3agaH napameTp add-tag ¢ VLAN.

7.16 QoS

B Tekywien sepcun MO nogaepxaHa pabota QoS Tonbko no IEEE 802.1p. Upstream QoS HacTpanBaroTcs
rnobanbHo B configure view. HacTtpolika downstream QoS ocyuiecTBnsieTcs B view slot, 1 BbinonHseTca ans
KaXxoro cnota oTAesbHO.

7.16.1 O6wwme HacTpoiiku QoS

e Llar 1. Bkiounte 06paboTky upstream QoS cornacHo npuoputetam. o ymonyaHuio Bce nakeTbl
HanpaBNAKOTCA B HyNEBYO (HENPUOPUTETHYHO) OYepesb.

MA5160# configure terminal
MA5160 (configure)# qos enable
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LWar 2. Nepeiitn B view slot.

MA5160# configure terminal
MA5160 (configure)# slot 2

LWar 3. BkniounTtb 06paboTky downstream QoS cornacHo npuoputeTam. Mo yMonyaHuio Bce nakeTbl
HanpaBNATCA B HyNEBYHO (HENPUOPUTETHYIO) OYepesb.

MA5160 (config) (slot-2)# qos enable

LWar 4. BbibpaTtb pexum pabotbl Q0S. Ha gaHHbI MOMEHT noggepaH Tobko 802.1p.

MA5160 (config) (slot-2)# qos type 802.1p

LWar 5. MpumeHnTb KoOHGUrypaumtio.

MA5160 (config) (slot-2)# do commit
MA5160 (config) (slot-2)# do confirm

7.16.2 Hactpoiiku L2 QoS

LWar 1. Bbibpatb pexunm paboTbl NaaHNPOBLLVKA ovepeseil:

- SP — pexwum Strict priority. CTporuin npyopuTeT rapaHTupyet 06paboTKy nakeToB COr/iacHO NPUopUTeTy

ouepeay;
- WFQ — Weighted Fair Queue. [lJaHHblIli peXxuM OpUEHTUPYETCS Ha Beca KaXAoin ovepeamn n nx
cooTHoweHns. O6paboTka NakeToB NPOUCXOAUT COr/IAaCHO BECY OYepeu.

MA5160 (config) (slot-2)# qos 802.1p mode sp

LWar 2. Mpu nomowm komaHabl qos map 3agatb npasuna TpaHcnaymm 802.1p B COOTBETCTBYIOLLYIO
ouepenb.

MA5160 (config) (slot-2)# qos 802.1p map 0 to 1

LWar 3. MNpwu ncnonb3zoBaHue pexvma WFQ no Heob6xoaumMocTu pacnpefenntb Beca Kaxon ouepen.

MA5160 (config) (slot-2)# qos 802.1p wfq queues-weight 10 23 11 40 0 63 2 60

Lar 4. MpumeHnTb KoHGUrypauuio.

MA5160 (config) (slot-2)# do commit
MA5160 (config) (slot-2)# do confirm

Weighted Fair Queue paboTaeT Ha OCHOBe Beca o4yepean. Hanpumep, nCNonb3yoTcs ABe ovepean ¢
Becamn 10 n 20. NMonoca nponyckaHusa A1a aTux odepeaen byaet paccumTbiBaTbCA MO crieaytoLLen
chopmyne: (Bec ouepean)/(cymma BecoB ouepeseii). To ecTb, B MpuMepe nosioca nponyckaHns 6yaet
nogenexa Ha 10/30 1 20/30.

[ns upstream QOS HacTpoliku 802.1p BbINONHAKTCA aHasIorMyHo B configure view.
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7.16.3 Craructuka ouepepeit QoS

CrartucTtuka BbIXoAHbIX ovepegeit QOS no3sBonseT npocMaTpuBaTtb KOIMYECTBO NepefaHHbIX, 0TOPOLLEHHbIX
(tail-dropped), a Tak e TeKyLIMX NakeToB U 6aliT B KaXX40li ouepean.

e LUar 1. MNepeintn B view slot.
MA5160# configure terminal

MA5160 (configure)# slot 1
MA5160 (config) (slot-1)#

Lar 2. BKNO4nTb CTaTUCTUKY BbIXOAHbLIX ovepenein QoS.

MA5160 (config) (slot-1)# qos statistics enable qos statistics enable

LWar 3. MpumeHuTb KoHGUrypaLuio.

MA5160 (config) (slot-1)# do commit
MA5160 (config) (slot-1)# do confirm

Lar 4. NpocMoTp CTaTUCTUKN.

MA5160# show qos statistics interface pon-port 1/1

LWar 5. Ouncrtka CH4ETUMKOB Ha NOPTY.

MA5160# clear qos statistics interface pon-port 1/1

MpoCMOTpP CTATUCTUKK AOCTYNEH TO/IbKO HAa NopTax pon-port.

7.17 Hacrtpoliika L3-uHntepcpeiicos

OLT noaaepxuBaeT coszfaHne o 9 L3-uHtepdpeiico (He BkItoYas management). Co3gaHHble MHTepdelichl
MOryT ObITb MCNOMb30BaHbI Ans goctyna Kk OLT no Telnet/SSH/SNMP, a Takke gnsa pa6otsl DHCP-relay.

7.17.1 HacTtpoiika IPv4-apgpeca

e LWar 1. HasHaunTb IPv4-agpec n IP-macky onsa nitepderica VLAN.
MA5160 (configure)# vlan 100
MA5160 (config) (vlan-100)# ip interface address 192.168.5.5 mask 255.255.255.0

MA5160 (config) (vlan-100)# do commit
MA5160 (config) (vlan-100)# do confirm

Mpwn co3pgaHumn L3-nHTepdhelica He AO/MKHO ObITb NepeceydeHnin IP-agpecoB ¢ apyrumm
nHtepgencamm OLT: management, port-oob, ACS, L3-uHtepdeicamm.

Mo ymonuaHuio ynpasneHme OLT uepes co3gaHHbIi MHTepPAdIENnC 3aKpbITO.
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e LLar 2. Pa3pelwunTb ynpasfeHve Yepes co3aaHHblin nHTepdeiic.

MA5160 (config) (vlan-100)# 1ip interface management access allow
MA5160 (config) (vlan-100)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

HacTpolikn goctyna no Telnet/SSH/SNMP o6wue gns Bcex L3- 1 management-nHtepdeincos.
Hanpumep, ecnn goctyn no Telnet pa3pelleH Yyepe3 management, TO 4OCTyn 6yAeT OTKPbIT 1
yepes L3-uHTepeiicol.

e Lllar 3. Mpn He06X0AMMOCTN HACTPOUTb MapPLLPYT.

MA5160 (configure)# ip route address 10.10.10.10 mask 255.255.255.255 gateway 192.168.5.1
name test_route

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

7.18 HacTtpolika Access Control List

ACL (Access Control List — cnucok koHTponst gocTyna) — Tabnuua, Kotopasi onpeaensieT npasuia
GunbTpayum Bxoasuero Tpadmka Ha OCHoBaHUN NepefaBaemMblx B Naketax npotokosios, TCP/UDP-nopTos,
IP-agpecoB nnm MAC-agpecoB. Ha oguH nHTepdelic MOXHO Ha3HaunTb 0auH access-list ip n oanH access-list
mac. Kaxapblii access-list moxeT cogepxatb Ao 20 npaswn. Mo ymonyaHuto access-list cosgatotcs no tuny
black list.

7.18.1 Hacrtpoiika access-list MAC

B MAC access-list MOXHO thnbTpoBaThb NO CreAyoWwmMM KPUTEPUAM U Macke:

Tabnuua 35 — Cnucok kputepmneB MAC access-list

Kpntep Mack

Wi a Mpumep KomaHgbl MpumeyaHue
permit A8:F9:4B:00:00:00 Macka 00:00:00:00:00:00 paBHO3Ha4Ha any
STeMAC ECTe b brFF:00:00:00
FRFR.DOOUUL any Macka FF:FF:FF:00:00:00 cooTBETCTBYET AnanasoHy aapecos
A8:F9:4B:00:00:00 - A8:F9:4B:FF:FF:FF
Dst MAC Ecr, Permitany A8:F9:4B:00:00:00 Macka FF:FF:FF:FF:FF:FF coOTBETCTBYET OHOMY KOHKPETHOMY
FF:FF:FF:00:00:00 ec
ajipecy
Vlan Het permit any any vlan 10

Macka 0 paBHO3Ha4YHa any
Macka 4(100) cooTtBeTcTBYET cos 4(100), 5(101), 6(110),

COoSs Ecte  permit any any vlan any cos 4 4 7111
Macka 7 cooTBeTCTBYET O4HOMY KOHKPETHOMY COS
Macka 0x0000 paBHO3Ha4Ha any
Ethertyp permit any any vlan any cos any i
o EcTb ethertype 0x0800 0xFFOO Macka 0xFFOO cooTBeTcTBYET AmanasoHy 0x0800 - Ox08FF

Macka 0xFFFF cooTBeTCcTBYeT oJHOMY KOHKpeTHOMY ethertype
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e Llar 1. Co3gaTb mac access-list.

MA5160 (configure)# access-list mac dm
MA5160 (config) (access-list-mac-dm)#

e Lllar 2. HactpouTb npasuna.

MA5160 (config) (access-list-mac-dm)# deny a8:f9:4b:a2a:00:00 FF:FF:FF:FF:00:00 any

MA5160 (config) (access-list-mac-dm)# deny any any vlan 1032

MA5160 (config) (access-list-mac-dm)# deny any any vlan any cos 5 5

MA5160 (config) (access-list-mac-dm)# deny any any vlan any cos any ethertype OxAB0OO OxFFFF
MA5160 (config) (access-list-mac-dm)# permit A0:00:00:00:00:00 FO:00:00:00:00:00 any

MA5160 (config) (access-list-mac-dm)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e LUar 3. NMpoBepunTb kKOHUrypaumto access list.

MA5160 (configure)# do show running-config access-1list mac dm
access-list mac dm
deny A8:F9:4B:AA:00:00 FF:FF:FF:FF:00:00 any 1index 1
deny any A8:F9:4B:FF:24:86 FF:FF:FF:FF:00:00 index 2
deny any any vlan 1032 -dindex 3
deny any any cos 5 5 index 4
deny any any ethertype OxABOO OxFFFF index 5
permit AQ:00:00:00:00:00 FO:00:00:00:00:00 any 1index 6
exit

e LLar 4. HasHaunTb access-list Ha HyXHbIi NOPT.

MA5160 (configure)# interface pon-port 8/16
MA5160 (config) (if-pon-8/16)# access-1list mac dm
MA5160 (config) (if-pon-8/16)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e Lllar 5. MpoBepuTtb HasHauyeHne access-list Ha nopT.

MA5160# show running-config interface pon-port 8/16
interface pon-port 8/16
access-list mac "dm"

exit
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YT0o6bl HacTpouTb access-list kak white list, HWXHee npaBuIo A4OMKHO GbITL Ceayouero Buaa:

deny any any

7.18.2 HacTtpolika access-list IP

Mpaswuna IP access-list nogaepxunsaeT kputepun, goctynHole B MAC access-list.

Tabnuua 36 — Cnuncok kputepues IP access-list

Kputep  Mack . vep komangp!

[717] a
permit tcp ...
ProtoID  Het perm!t udp....
permit any ...

permit proto <id> ...

SrcIP Ectb  permitany 10.10.0.0 255.0.255.0 any
Dst IP Ectb  permit any any 10.10.0.0 255.0.255.0
DSCP Het permit any any any dscp 48
Preceden

ce Het permit any any any precedence 7

Sre MAC  Ecrp  Permitany any any dscp any mac

A8:F9:4B:00:00:00 FF:FF:FF:00:00:00 any

DStMAC  EcTb  \8.r9:4B:00:00:00 FF-FF:FF:00:00:00

Vian Her any vlan 10

c0s Ecte any vlan any cos 4 4

permit any any any dscp any mac any
any vlan any cos any ethertype 0x0800

Ethertype EcTb
OxFF0O0

permit any any any dscp any mac any

permit any any any dscp any mac any

permit any any any dscp any mac any

MpumeuaHne

Macka 0.0.0.0 cooTBeTCTBYET any

Macka 255.0.255.0 cooTtBeTcTBYeET ananasoHy 10.0.10.0
-10.255.10.255

Macka 255.255.255.255 cooTBETCTBYET O4HOMY
KOHKpPEeTHOMY agpecy

Macka 00:00:00:00:00:00 paBHO3HauYHa
any

Macka FF:FF:FF:00:00:00 cooTBeTcTBYET AnanasoHy
aapecos A8:F9:4B:00:00:00 - A8:F9:4B:FF:FF:FF

Macka FF:FF:FF:FF:FF:FF cooTBeTcTBYET OHOMY
KOHKpPEeTHOMY agpecy

Macka 0 paBHO3Ha4Ha any

Macka 4(100) cooTtBeTcTBYeT cos 4(100), 5(101), 6(110),
7(111)

Macka 7 cooTBeTCTBYET OAHOMY KOHKPETHOMY COS

Macka 0x0000 paBHO3HauHa any

Macka 0xFFOO cooTBeTcTBYET AMana3zoHy 0x0800 -
Ox08FF

Macka OxFFFF cooTBeTCTBYET O4HOMY KOHKPETHOMY
ethertype
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e Llar 1. Co3pgaTb ip access-list.

MA5160 (configure)# access-list ip deny_ip
MA5160 (config) (access-list-ip-deny_1ip)#

e Lllar 2. HactpouTb npasuna.

MA5160 (config) (access-list-ip-deny_ip)# permit proto 1 192.168.133.3 255.255.255.0 any
MA5160 (config) (access-list-ip-deny_ip)# deny udp 5.0.5.11 255.255.255.0 any any any
MA5160 (config) (access-list-ip-deny_ip)# deny udp any any 5.0.6.0 255.255.255.0 any
MA5160 (config) (access-list-ip-deny_ip)# deny udp any 4321 any any

MA5160 (config) (access-list-ip-deny_ip)# deny udp any any any any dscp 48

MA5160 (config) (access-list-ip-deny_ip)# permit udp any any any any dscp 0

MA5160 (config) (access-list-ip-deny_ip)# permit any any any

MA5160 (config) (access-list-ip-deny_ip)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e Llar 3. MNMpoBepuTb KOHUrypaumto access-list.

MA5160# show running-config access-list 1ip

access-list 1ip deny_ip
permit proto 1 192.168.133.0 255.255.255.0 any index 1
deny udp 5.0.5.0 255.255.255.0 any any any index 2
deny udp any any 5.0.6.0 255.255.255.0 any index 3
deny udp any 4321 any any ‘index 4
deny udp any any any 8765 index 5
deny udp any any any any dscp 48 1index 6
permit udp any any any any dscp 0 1index 7
permit any any any index 8

exit

e LLar 4. HasHaunTb access-list Ha HyXHbIA NOPT.

MA5160 (configure)# interface pon-port 8/16

MA5160 (config) (if-pon-8/16)# access-1list ip deny_1ip
MA5160 (config) (if-pon-8/16)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

7.18.3 PepaxkTupoBaHue u yganeHue npasun access-list

e LWWar 1. VI3MeHNTb NpaBw/I0 MOXHO, EC/IV BBECTV HOBYH CTPOKY C COOTBETCTBYHOLLUM UHAEKCOM.

MA5160 (configure)# access-list 1ip deny_ip
MA5160 (config) (access-list-ip-deny_ip)# deny tcp any 4321 any any index 4
MA5160 (config) (access-list-ip-deny_ip)# do commit confirm

e LWWar 2. YganuTtb KOHKPETHOE NPaBW/I0 MOXHO KOMaHZ0li remove C ykazaHueM UHAEKCa.

LTP-16N(config) (access-list-ip-deny_ip)# remove -index 4
LTP-16N(config) (access-list-ip-deny_ip)# do commit confirm
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YT0o6bl HacTpouTb access-list kak white list, HWXHee npaBuIo A4OMKHO GbITL Ceayouero Buaa:

deny any any any index 20

7.18.4 YpaneHue access-list

e LWar 1. AnAa yganeHus access-list Heo6xoanumMo cHavana yaanntb ero Co BCex MHTepdelicoB, Ha
KOTOpble AaHHbIn access-list Ha3HaueH.

MA5160 (configure)# +interface pon-port 8/16
MA5160 (config) (if-pon-8/16)# no access-list 1ip
MA5160 (config) (if-pon-8/16)# exit

e Llar 2. Yaanutb HenocpeAcTBeHHO cam access-list.

MA5160 (configure)# no access-list 1ip deny_ip
MA5160 (configure)# do commit
MA5160 (configure)# do confirm

7.18.5 HasHaueHue access-list Ha nopTbl cnota

®unnbTp ACL MOXHO ucnonb3oBaTtb Ha crioTax LC. Bbiwe no TekcTy npuBefeHbl NpuMepbl Ha3HaYeHNsi access-
list co cTopoHbl aboHeHTa Ha uHTepdeiic PON-port

MA5160 (configure)# 1dinterface lc-slot-channel 8

MA5160 (config) (if-lc-slot-channel-8)# access-list mac dm
MA5160 (config) (if-lc-slot-channel-8)# access-list ip deny_ip
MA5160 (config) (if-lc-slot-channel-8)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm
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8 HacTtpoiika ONT

8.1 CepBuCHble Mogenu npegocTaBNeHnUs ycnyr

B AaHHOi rnaBe paccMaTprBalTCA OCHOBHbIE MOHATUS 1 KNacCUgmKaums CEpBUCHbIX Moaenel
npeLoCTaB/IEHUS YCNYT.

CepBuricHaa Mmoesib B 06LLeM criydae MoxeT OblTb OCHOBaHa Ha OZLHOM M3 NPUHLUUMOB NpeAocTaBeHuns
ycnyr: N-to-1 nnum 1-to-1. Apxutektypa N-to-1 (Takke HasbiBaeTcsi «VLAN Ha cepBuUC») NpeacTaBisieT co6oit
ncnosnb3oBaHue cepsucHoit VLAN (S-VLAN) ansi goctaBku OTAE/bHOTO cepBrca BCeM Nosb3oBaTesnisav. B
CBOI o4yepep, 1-to-1 unn apxutektypa «VLAN Ha aboHeHTa» npegnonaraet UCNosib30BaHe KIIMEHTCKOM
VLAN

(C-VLAN) ons nocTaBKy MHOXECTBA CEPBUCOB OT/€/IbHOMY M0/1b30BaTeNt0. Ha NpakTuke 3T MeTo/bl YacTo
KOMOUHMPYIOTCA, 06pasys rmopuaHyo Moe b npefocTaBieHns yeyr ¢ O4HOBPEMEHHbBIM UCNOIb30BaHNEM
S-VLAN un C-VLAN.

Apxutektypa 1-to-1

B mogenu c knneHtckum VLAN ncnonb3yetca niamesuayansHas VLAN ansa kaxgoro aboHeHTa. MNpu Takoi
cxeme paboTbl ana aboHeHTa cTpouTcs kaHan ot uplink-nopta o GEM-nopta ONT B 3agaHHOM S-VLAN.
Becb Tpadmk (Bkntouas broadcast), npoxoanT B gaHHbIii GEM-noprT.

Apxutektypa N-to-1

B mogenu c cepsucHbiM VLAN cyuiecTBytoT BblgeneHHble S-VLAN ans kakgoin ns ycnyr. Tpadumk
pacnpegensietcs mexay GEM-noptamu knneHToB Ha ocHoBe MAC-Tabnnubl. B cnydae ecnv MAC-agpec He
06yyeH, nakeT oTnpasnseTca B broadcast GEM-nopt v pennnumpyeTcsa no Bcem aboHeHTaM.
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8.1.1 MpuHUMN paGoTbl

[ns peanvsauny pasninyHbIX CEPBUCHbIX MOAesei npefocTaBneHns yeyr TepMyHana BBOAMTCA NOHATUE
Tpadmk-mogenun. Mogens KoHGUrypupyeTcsa B npocuse cross-connect, Uto No3Bo/ISeT HacTpanBaTb
KOMOMHMpPOBaHHbIE cXxeMbl B paMkax ogHoit ONT. PaccMoTpyM NoApo6GHEE Kaxkayto CXemy.

8.1.1.1 1-to-1

PaccmoTpym pa6oTy cepBica, HaCTPOEHHOro no Mogenu 1-to-1.
CxeMa [laHHO Mofenn oTobpaxeHa Ha pucyHke 20.

VolP
Internet
IPTV unicast

e

OLT

U-VLAN}{) Sfl':,‘ >— U-VLAN 1 FXS
SE Router
>U'VLAN é"( > Internet ‘m ETH
< EEM IP®
unicast ‘m ETH

ETH

il

PucyHok 20 — Cxema paboTbl Tpaduk-moaenu 1-to-1

CepsucHasa mogenb 1-to-1 — aTo Mogesib Tpadinka, B KOTOPOW AoCTaBka MHOXeCTBa CEpPBUCOB NPOU3BOAUTCS
B KnueHTckoM VLAN, oTaensHOM 4151 Kaxaoro nonb3osartesns. Ha yyactke mexay OLT u cepBUCHBIMU
mapLupytusatopamu (BRAS, VolP SR) ucnonbsyetca C-VLAN, B KOTOPOIA MHKANCY/IMPYOTCS YCYrn OAHOT0
aboHeHTa, Takme kak VolIP, Internet, IPTV. na kaxaoro cepeuca 6byaeT ncnosnb3oBaTbcs cBoit GEM-nopT.
[aHHy0 Moenb xapakTepuayeT OTCyTCTBUE BblaeneHHoro broadcast GEM-nopra, T. e. Becb broadcast-
Tpadmk noctynaeT B unicast GEM. Unicast-tpacuk 6yaeT nepenaH B Hy>XHblit GEM-nopT Ha ocHoBe MAC-
Tabnuupl.

TpaHcnsaums Tpadmka Kaxaoi n3 ycnyr B knmeHTckom VLAN B cOOTBETCTBYOLLME NO/b30oBaTenibekne VLAN
npomnssoanTcs Ha ctopoHe OLT. MNpwv nosiBieHnn 3anpoca ycryru B Bocxoasiem HanpasneHnm Ha OLT
3anosniHaeTcs MAC-Tabnnua B COOTBETCTBUM C Nofb3oBatesibekol VLAN. s Huexoasuwero Tpadguka no
KOHKpeTHoI ycnyre GEM-nopT onpegensetcst Ha ocHoBe MAC-Tabnuupbl OLT.

Ecnu B HUCXOASILLEM HanpaBneHnn Tpagvk MAET C HEU3BECTHLIM apecoM HasHaueHus (broadcast nnu
unknown unicast), To ectb GEM-NopT He MOXeT 6bITb OJIHO3HAYHO ONpeAeneH, To nepeaaya AaHHOro Tpadguka
OCyLLecTBAeTCA NyTeM pennkaumm naketa Bo Bce cBA3aHHble GEM-NopTbl yCyr ¢ COOTBETCTBYOLLEN
TpaHcNsauwen B 3afaHHble nonb3oBaTesnibekme VLAN.
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8.1.1.2 N-to-1

PaccmoTpum npumep peanusalmn cepBUCcHO Mogenu, nonagatowein nog cTpyktypy N-to-1. JaHHyo cxemy
pekomeHayeTca paccmaTpusartb Ha npumMepe AByx ONT.

Cxema faHHOW Mogenn otobpaxeHa Ha PUCYHKe HUXKE.

ONT 1

FXS

uservid |_| gRiDGE ETH

oLT
/\/ \‘ ETH

servic)
= ONT2

FXS

service 3
GEM { uservid | _| gRiDGE ETH

ETH

outer vid jm—< MAC TABLE =]

N

broad cash
1 GEM /4

PucyHok 21 — Cxema mogenm N-to-1

Ha yuacTke mexay OLT n cepBucHbIMM MapipyTusatopamu (BRAS, VolP SR) ncnonb3ytoTcs BblAeeHHble S-
VLAN pans kaxgoii u3 ycnyr (B aaHHOM npumepe — Internet). OnpegeneHuve, kyaa HanpaBuTb NakeT,
npovicxoaut no MAC-Tabnuue, B 3annucu KOTOpoii ABHO XpaHuTcs cootBeTcTBne MAC-agpeca n GEM-nopta. B
C/lyyae ecnv 3anucb He HalijeHa, NakeT HanpaBAseTCs B LWMpoKoBellaTenbHblli GEM-nopT v pennvuupyetcs
Ha Bce ONT, Ha KOTOpbIX UCNO/b3YeTCA AaHHbI CepBuC.

8.1.2 3ameHa VLANID

MepeknagbiBaHune Tpadumka n3 cepsmcHoro S-VLAN B knaneHTckuin C-VLAN MOXHO npon3BoanTb Nn6o Ha OLT,
nn6o Ha ONT. Ans KoHMrypmpoBaHmsa MmecTa 3ameHbl Mcnonb3yeTtcs onuus vlan-replace. Onuymsa
HacTpavsaeTcs B Npodhusie Cross-connect, YTo NO3BOJISET HACTPaMBaTb CXEMY 3aMeHbl METOK AJ1A KX A0ro
cepsuca. o ymonuaHuio 3ameHa nponcxoamt Ha ONT.

B oaHoli ONT MOXHO 1cnonb30BaTh TO/IbKO 0AuH replace-side.

8.2 NnyeHsupoBaHue ONT

Mo ymonuaHuto Ha OLT pa3spelueHa pabota Tonbko ONT npounssoactea OO0 «[Mpeanpusitne «3MTEKC». Ana
obecneyeHuns paboTbl ONT CTOPOHHUX BEHAOPOB HEOO6XOANMO Hanmuue Ha OLT nuueH3nn. s nonyvyeHms
NINUEH3UN 06paTMTECh B KOMMEpYecKuii otaen komnaHum «/TTEKC».
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8.2.1 3arpyska chaiina nuueHsum Ha OLT

JlnueHsua npegctaBnseT coboi TEKCTOBLIN haiin, MeroLWnii cnegyowuin hopmar:

{
"version":"<VER>",
lltypell . lla'L'Lll ,
"count":"<count>",
"Sn" . ||<SN>" s

llmac" . II<MAC>" s
"sign":"<hash>"

}

lpe:

e VER - HOmep Bepcuun dhainna nnueH3suy;

e count — konnmyecTBo ONT CTOPOHHNX BEHAOPOB, KOTOPbIE MOryT paboTatb Ha OLT,;
SN - cepwuiiHbIi Homep MA5160;

MAC - MAC-agpec MA5160;

hash - yndposas nognuce haina nMueH3uu.

CyuwiecTByeT 2 cnocoba 3arpy3ku nuueH3mm Ha OLT.

1. Yepes komaHay copy:

MA5160# copy tftp://<IP>/<PATH> fs://license
Download file from TFTP-server..
License successfully installed.

lpe:

IP - IP-agpec TFTP-cepBepa;

PATH — nyTb K chaiiny nuueHsum Ha TFTP-cepBepe.
2. Yepes CLI:

MA5160# license set """<license>"""
License saved.
License successfully installed.

lpe:
<license> — nonHoe cogepxnmoe chaiina nMueH3nn, BkYas ourypHble CKOOKMN.
MocMOTpeTb MHpopMaLLMIO O 3arpy>XeHHON Ha YCTPOMCTBO INLLEH3UM MOXHO, UCNO/b3ys KOMaHay show.

MA5160# show license
Active license 1information:

License valid: yes
Version: 1.2

Board SN: GP2B000022
Licensed vendor: all
Licensed ONT count: 10
Licensed ONT online: 3
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daiin nMueH3nn coxpaHsaeTca nNpu nepesarpyske, ooHosneHun MO, 3arpy3ke KoHurypaumu. Mpu
cbpoce OLT K 3aBOACKMM HACTpoOVikam NNLEH3NS YAa/TUTCA.

MA5160# copy tftp://<IP>/<PATH> fs://license
Download file from TFTP-server..
License successfully installed.

MA5160# copy tftp://<IP>/<PATH> fs://license
Download file from TFTP-server..
License successfully installed.

8.2.2 YpaneHue chaiina nuueHsum c OLT

ANsi yaaneHusi paHee yCTaHOB/IEHHO NMLIEH3UM UCNONb3yeTcs KomaHaa no license.

MA5160# no license
License file removed.
License successfully deleted from system.
MA5160# show license
Active license information:
No license installed

€ npwu 3arpyske 1 yaaneHnn nuueHsnn 6yaeT BbINOMHEHa pekoHurypaums scex ONT. 3To Bbl3oBeT
npepbiBaHne paboTbl Bcex cepancos ONT.

8.3 O6wue npuHUMnbl HacTpoiikm ONT

B naHHOM pasgene onucaHbl 06Lue NPUHUMNLI HACTPokn ONT 1 aaHo NOHATME NPOdIUIILHOR YacTu
KOHdourypaumm.

Kondourypaums ana ONT 3agaétca npy noMoLLm npodnsiein, OnmcbiBaoLMX BbICOKOYPOBHEBOE
npefcras/ieHne KaHasna nepegayn gaHHbIX. JeACTBMA N0 NOCTPOEHUIO KaHA10B BbIMOJTHAKOTCA
aBTOMaTnyeckn. Cnocob NOCTPOEHNSA KaHa/I0B Nepeaayn AaHHbIX 3aBUCUT OT BblIOPaAHHOW CEPBUCHOI MOAEN.

HacTpoiika ONT Bk/touaeT B cebs HazHavyeHne npodunein KOHUrypaumm n yCTaHoBKY UHANBUAYabHbIX
napameTpoB ONT. Mpodonnn KoHdUrypaumm no3BoISAKT HACTPOUTL 06LLMe napameTpbl 415 Bcex ONT nnn
HEKOTOPOro nx gmanasoHa. MNpumepamu NpoubHbIX NapameTpPoB MOryT ObiTb HACTPONKN DBA, HacTpoiiku
VLAN-MaHunynauuin Ha OLT n ONT, HacTpoiikn Ethernet-noptoB Ha ONT. iHamBuayanbHblie napameTpbl ONT
Nno3BOAT 3a4aTb cneunduyeckne HacTponkn ansa kaxkaoro ONT. K TakiMm HacTpoiikaM OTHOCATCS,
Hanpumep, GPON-naposib, aboHeHTCknin VLAN.

8.3.1 Pexumbl pabotbl ONT

TpebyeTca BBecTn noHATMe bridged-ycnyr u routed-ycnyr. 1na 3Toro HE06X0AMMO pacCMOTPETb NOHATUE
OMCI- n RG-gomeHoB ynpasneHus. 3gecb nog ONT NpMHATO NOHUMAaTb YCTPOICTBA, paboTaroLume TOMbKO B
OMCI-gomeHe, TepmmHom ONT/RG 0603HavatoTCs YCTPOICTBa, MMetoLLe o6a AoMeHa ynpaBnieHust (To ecTb
BCTPOEHHbIi MapLLpyTM3aTop).

3a AonosHUTENbHOM NHdopMaLmen 0 paboTe NPOTOKOOB MOXHO 06PATUTLCS K TEXHUYECKOMY OTYETY
Broadband Forum — TR-142 Issue 2.
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Bcé ckaszaHHoe o OMCI-gomeHe npumeHnmo kak Kk ONT, Tak n ONT/RG, noatomy 3geck u ganee nog ONT
6yaeT nogpasymeBatbcst uMeHHo ONT/RG. Ecnm npoussoanTcs HacTpolika ONT 6e3 RG-gomeHa (6e3
MapLupyTusaTopa), cegyeT onyckaTb NyHKTbI, kacatoumecs RG.

Mop bridged-ycnyroit noHMmaeTcs ycnyra, AN HACTPOKM KOTOpPOI 3ageincteoBaH To/1bko OMCIl-gomeH
ynpasneHns, To ectb Ha ONT oHa NoAHOCTLIO HacTpamBaeTcs no npotokony OMCI. Mog, routed-
yCnyroi noHMMaeTcs ycnyra, A/ HacTPOVKN KOTOPOii 3ageiicTBoBaH kak OMCI-gomeH ynpaBneHus,
Tak 1 RG.

Kpome HacTpolikvm co CTOPOHbI TepMUHaNa, 15 routed-ycnyrn Heo6xoAMMO BbINOMHUTL U HAcTpoliky RG-
[lOMEHa OZIHNM U3 HKENEPEUNCIEHHbIX CNOCOGOB:

1. MpeaycTaHoBEHHasA KOHpUrypaumsa — aboHeHTy npegoctasnsetTcs ONT ¢ puKcMpoBaHHOIA
KOHpurypaume.

2. Hactpoiika ONT nokasibHO yepes web-nHTepdeiic.

3. Hactpoiika ONT no npotokony TR-069 npu nomoLum cepeepa aBTokoHurypauum (ACS).

MogkntoueHne ONT-yacTu k RG npoussoautcs yepes Virtual Ethernet interface point (VEIP), co ctopoHbl RG
aToMy uHTepdelicy cootBeTcTByeT TR-069 WAN interface (onucaH B TR-098). B cucteMe napameTpoB
TepmuHania VEIP npeacTtaBieH kak BUPTYasibHbIA MOPT, HACTPOKa KOTOPOro Npou3BoAUTCS aHa/1I0rMYyHO
Ethernet-noptam B npodoune ports.

8.3.2 O6uwme NPUHLUNbI HACTPOIAKU

LleHTpasibHbIM NoHATMEM Npu HacTpolike ONT siBnsieTcs ycnyra (service). 9T0 NOHSITUE NOSTHOCTBLIO BKOUYAET
B cebs kaHa/1 nepefaqn AaHHbIX 0T MHTEPJeicoB Ha NepeaHen naHesm ycTpoiicTea (cM. pasaen HacTtpoiika
VHTepdeiicoB) Ao nonb3oBaTensckux noptoB ONT. Ycnyra 3agaétcs AByMsl Npouisamim: cross-connect u
dba. HasHaueHune npochnns cross-connect co3gaét cepaucHbli GEM-nopT, HasHauyeHne npocuns dba
BbigenseT Alloc-ID ans atoro ONT u npussa3sbiBaeT K Alloc-ID cooTBeTcTBYHOWMIA GEM.

Tabnuua 37 — MNpodonnm ONT

Mpodunb OonucaHue

cross- Onpepenset VLAN-npeo6pasoBaHusa Ha OLT n ONT, mogesnb npefocTas/ieHus yeayr n pexmm paboTsl
connect ONT
dba OnpegenseTt napameTpbl Nepefayn Tpagurka B BOCXOAALLEM Hanpas/ieHun

3afaét rpynnupoBKy nosib3oBaTesnibeknx noptos Ha ONT, a Takke onpepnenseT napameTpbl IGMP 1

ports .
multicast gna nonb3oBaTeNbCKMX NOPTOB.
{nanagemen OnpegensieT napameTpsbl ycnyru ynpasnexHms no TR-069
shaping OnpegensieT orpaHuyeHne nponyckHoi cnocobHocTn ONT
template OnpegenseT wabnoH KoHdurypaumm ONT
iphost OnpegensieT napameTpbl WAN nHTepdelicos ans routed-ycnyr Ha ONT no OMCI

voice Onpegenset napameTpbl SIP Ha ONT no OMCI

117



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

8.3.3 Hacrtpoiika npocduneiit ONT

8.3.3.1 Hacmpolika npogpusns cross-connect

LLar 1. Onpenenutbcsa ¢ MOAENbIO NPeAOCTaBNEHUs YCAyT, 3a 3TO oTBeyaeT napameTp traffic-model.

Ha oanH ONT Henb3s HasHaunTb cepsuchl ¢ traffic-model 1-to-1 n N-to-1. Bce cepBuCbl A0KHbI
6bITb 0AHOM traffic-model.

LWar 2. Onpegenntb pexum paboTel ONT: ont-mode bridge nnv ont-mode router. Mo ymonuanuto
ncnonb3yetcsa pexum ont-mode router. MNpy nepesoge pexvma B ont-mode bridge Heo6xoanmo
ykaszaTb Homep bridge group.

LWar 3. HacTpouTb napameTp tag mode, oTBevatowmii 3a HacTpoliky Dot1q. B pexume double-tag
Heo6xoAMMOo ykas3aTb outer (s-vlan) u inner vid (c-vlan) u, npu Heo6xoaumocTw, user vid. B pexvme
tunnel Heo6x0AYMO HACTPOUTL TOSILKO TYHHESIbHYIO MeTKy (s-vlan), To ecTb ToNbko outer vid. B pexume
single-tag Heo6xoaumo 3aaaTth outer vid 1, npyu HeobxoamMmocTw, user vid.

LWar 4. HactpouTb outer vid, inner vid, user vid B cOoTBETCTBMM C HACTPOIIKOI 13 wwara 3.

LWar 5. BknounTs iphost gnsa cepsuca, KOTOpbI ByaeT NCNoNb30BaTbCA 415 YpaBieHUs.
[JononHutensHo 3agaTb Ans Hero ID — iphost id.

LWar 6. Mo ymonuyaHuto npumeHsietca mogens N-to-1, ansa ncnonb3zosaHns 1-to-1 HEO6X0AUMO SIBHO
ykasatb napametp traffic-model. Mogpo6Hee MOXHO 03HaKOMUTLCA B pasgene CepBricHbIE MOAEN
npeaocTaBneHnst ycnyr.

LWar 7. Bocnonb3oBaTbecsa koMaHAol multicast enable gns npoxoxaeHus mynbTukacTa.

8.3.3.2 Hacmpolika npodgpussi DBA

B aTom npodonne HacTpamBatoTcs napameTpbl dynamic bandwidth allocation (DBA). C nomoLbto 3TMX
HacTpoeK BO3MOXHO 3agaHue ntoboro n3 T-CONT type, onucaHHbIX B G.984.3.

LWar 1. Bbi6paTb pexum paboTbl B npodhune DBA pon-type — gpon unu xgs-pon (15 XGS-PON
YCTPOIACTB).

Ha MA5020, MA5160 no ymonuyaHuto co3gaHo asa npodpuna DBA, ¢ pasHbiMu pon type — gpon u
Xgs-pon.

LWar 2. Onpegenutb cxemy annokauun allocation-scheme — B ogHom T-CONT mnnu B pasHbix.
Lar 3. HactpouTb status-reporting, onpegenatowmini Tun otT4éTa 0 COCTOoAHUN ovepeaein ONT.
LWar 4. NapameTtpamu guaranteed bandwidth, maximum bandwidth 3apats cooTBeTcTBEHHO
rapaHTMPOBAaHHY M MaKCMaJslbHY NOJIOCHI.

LWar 5. Yka3aTb napameTpbl 406aBNeHNs A0NONHUTENbHON AnHammnyeckoi nonockl additional-
eligibility.

8.3.3.3 Hacmpolika npoghuns ports

B npodpune ports eCTb BO3MOXHOCTb 3aaThb rpynnyMpoBKy No/ib30BaTesibCkux NopToB Ha ONT. Takxe B 3TOM
npodpune HaxoaaTcs HacTpolikn IGMP 1 multicast, nockonbKy 3T napaMeTpbl HACTpaMBaOTCA /151 KaXKA0ro
nopTa VHAMBUAYaIbHO.

Bo3moxHa HacTpoiika Ao 4 Ethernet-nopTtos.

LWar 1. MpynnupoBka Ethernet-nopTtoB (MpUMeEHNMO TO/IbKO A5 pexuma paboTs! bridge)
OCYyLLeCTBNSAETCA C NOMOLLbIO NnapameTpa bridge-group. 3HaueHnsa nogpasymeBatoT NPUBA3KY NopTa K
OMCI-gomeHy, koTopas 03HayaeT, YTo MOPT MOXET ObITb HANPAMYIO ncnonb3osaH ¢ OLT gna
NOCTPOEHMSA KaHana nepegayn gaHHbIX.

LWar 2. HacTporika IGMP 1 multicast nogpo6Ho paccmoTpeHa B pa3gene Hactpoiika IGMP.
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e Llar 3. HactponTb Dynamic entry. Yka3atb VLAN MynbTukacTa 1 paspeLlUeHHbIin Ananas3oH My/ibTUKacT-
agpecos. Dynamic entry ncnonb3yetca ansa connbTpaummn mynbtukacta no VLAN v gnanasoHy
paspeLLeHHbIX aapecoB.

e LLar 4. HacTtpouTs veip multicast enable (npumeHVMO ToNbKO 4151 pexunma paboTsl router). YkasaTtb
vlan, koTopblil ncnonblyetcsa ans multicast B HanpaeneHun upstream n downstream, 1 ykasatb
onepauuto, KOTopyr He06XoAMMO BbINOHSATL C MeTKOl (pass, replace-tag, replace-vid).

8.3.3.4 Hacmpolika npocghusisi management

B npochune management ecTb BO3MOXHOCTb HacTpavBaTtb napameTpbl 4718 ynpaB/fieHns YyCTPONCTBOM,
CKOH(ouryprpoBaHHbIM B RG-gomeHe. MNMogpasymeBaeTcs ABa BapuaHTa nepegaym koHdurypaumm anis
HacTpoek ACS: yuepe3 OMCI nnu nonyyeHne apyrumm cnoco6om (Hanpumep, yepes DHCP option 43).

e Llar 1. 3agaTts iphost id paBHbIli 3HavyeHuto, 3agaHHoOMy B nNpodousie cross-connect.
e Llar 2. 3agartb pexum nosyyeHns Hactpoek no ACS ¢ nomoulbto KomaHgsl omei-configuration enable.
e Llar 3. MNpu nepegaye napametpoB no OMCI 3agaTb HacTpoiiku ans ACS: username, password v url.

8.3.3.5 Hacmpolika npoghuns shaping

Shaping no3BonseT orpaHNUMTL BCE TUMbI TPAUKA /151 KAXKA0TO CepBMUca 06LLM 3HaYE€HUEM NOJIOChI
nponyckaHusi NM60 3aAaTb OTAE/IbHOE 3HAYEHME 1S KaXK40ro Tuna Tpaduka.

CylecTByeT BO3MOXHOCTb OTAE/NbHO OrpaHnuMBath nonocy ans multicast- nnu broadcast-tpadvka, unicast
NPV 3TOM NPOJOIXUT OrPaHNUMBaTLCA rN06abHLIM 3HaYeHneM. Ecnm ans unicast-Tpadika 3afaHo
OTAeNbHOE 3HAaYeHne, He0GX0ANMO Takxe onpeAennTb Nosocy NponyckaHnsa ans multicast- n broadcast-
Tpadvika, B NPOTUBHOM C/lydae 3Tu TuMbl Tpadivika orpaHnuMBaTbCs He ByayT.

3HaueHue nosockl NponyckaHus 3aaaétcsa B Komt/c (1000 6uTt/c), npy 3TOM OHO OKpyrnsieTcst Ao 64
Kéut/c BHUS.
Ona NTU-1 anroputm paboTbl orpaHuyeHrs Noaockl NponyckaHus B upstream otnnyaeTcs:

* TUNbl TPagrka He3aBUCMMbI MeXy COO0I, COOTBETCTBEHHO, eC/M ANA unicast-Tpaduka 3agaHo
oTAenbHOe 3HayeHune, To multicast n broadcast npogomxaT orpaHMyMBaTbCs Mo r106asibHOMY
3HaAYEHWIO;

* eC/1 3aZlaHbl 3HAaYEeHWS NOJI0ChI A1 OTAE/IbHbIX TUMNOB Tpadnka 1 rnobanbHbIi, TO cCHavYana
orpaHuyeHve NPon3onaeT 415 KakA0ro Tuna oTaesbHo, Noc/ie Yero Npon3onaéTt orpaHnyeHne
no rno6asibHOMY 3HAYEHNIO.

e LUar 1. BKNOUMTb LLEANUHT AN KOHKPETHOTO CepBuca.
e LUar 2. 3aaaTb NMKOBOE 3HAYEHME CKOPOCTU.
e LUar 3. 3aaaTb OrpaHNyeHne CKopocTy.

8.3.3.6 Hacmpolika npogpuns iphost

B npocoune iphost ectb Bo3MoxHocTb HacTpaneaTb WAN-uHTepdpeiickl Ha ONT no OMCI (pexum paboTbl, TUN
nHTepdelica, Tmn cepsuca, NAT).

e Llar 1. Boi6bpaTb He06X0AMMbI pexnm nHtepdgeica — pppoe/dhcp/static ¢ nomoLlbto kKomaHabl mode.

e Lllar 2. Bbi6bpaTb TMN cepBrca KOMaHAo service-type.

e LWar 3. BeibpaTh TN nHTepdeiica wan-config connection-type bridge, Bkntounte NAT wan-config nat
enable.

Mo ymonyaHuo KoHdurypaums wan-config oTknoueHa. s aktuBaumm KOHUrypaumm Heo6xoammo
3agatb wan-config enable.
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8.3.3.7 Hacmpolika npochusisi voice
B npochbune voice ecTb BO3MOXHOCTb HacTpamBatb koHdurypaumio npodunia SIP Ha ONT no OMCI.

e Llar 1. 3agatb domain, proxy 1 outbound proxy cepsepbl.
e LUar 2. 13meHnTb sIoKasTbHbI nopT (sip local-port) 1 npoTokon TpaHCNOpPTHOrO YPoBHs (sip protocol).
e Llar 3. HactpouTb expiration-time 1 rereg-time.

IToroBbIii MIHTEpBaN perucTpaummn 6yaeT paccuntaH no gopmyne: (expiration-time - rereg-time).
Takum o06pasom, rereg-time He MOXeT NpUHMMaTL 3Ha4YeHNs 60/bLUe, YeM expiration-time.

8.3.3.8 lMocnedosamesnbHocmb Hacmpoliku ONT

Ha pucyHke HUXe NpeacTaB/ieHa noluaroBasi noc/ieioBaTe/IbHoCTb HacTpoliku ONT.

Hauano

T |

Cosgarb npothunb ports uiu
[Oo6aeuts ONT B KOHGUrypaLuio BLI6pATb CyLIECTBYIOLIMI
Y \ 4
Cozgartb npochuns DBA wnu HacTpouTb NpHBA3KY NOPTOB ¢
BbIOpaTh CyLecTBYOLLMIA napameTpsl IGMP 8 npocune
Y Y
HactpouTte napametpel DBA B Ha3HauuTb HAaCTpOEHHbIe NpoduK
npocune Ha ONT
4 v
Co3gatb npothib cross-connect [obasuTb MHANBMAYANbHBIE
1nu BbIOpaThL CYLIECTBYHOLMIA HacTpoiiku Ana ONT
Y v
HacTpouTe Mogenk W npasuna

IpUMEeHUTE KOHUrypaumio

!

Koxey

npeobpaszoeanua VLAN B npochune

PucyHok 22 — NMocnegoBaTenbHOCTb HACTPOkn ONT
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e LUar 1. Nepepg Hayasiom HacTpoiikn ONT Heob6xoanmo Ao6aBuTb ero B KoHpurypaumto OLT.
Jo6asneHune n koHpurypuposaHne ONT He TpebyeT ero cpusmnyeckoro nogkitoveHns K OLT.
MpocMOTPEeTb CNNCOK HeakTBUPOBaHHbIX ONT MOXHO npu nomoLum komaHabl show interface ont <slot-
id>/<port-id> unactivated.

MA516@# show interface ont 5/1 unactivated

## PON-port ONT ID Serial Status RSSI EquipmentID Version

1 1 n/a ELTX06060003D UNACTIVATED n/a n/a n/a

Total ONT count: 1

e Lllar 2. MepeiTn B COOTBETCTBYHOLNIA view koMmaHAoi1 interface ont. Yka3aTb cepuiiHbiii Homep ONT.

MA5160# configure terminal
MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# serial ELTX0600003D

e LLar 3. MpMMeHNTb KOHUrypauuto.

MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm
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8.3.3.9 KoHcpuaypuposaHue cepsucos 8 pexume ont-mode bridge

Hwuxe paccMoTpeHo KOH(IUIypupoBaHne cmellaHHon cxeMbl cepsrcoB. ONT ByaeT HacTpOEeH B pexunme
bridge.

HacTpoiika 6ygeT npon3BoanTbCsa AN 3 CepBrCOoB:

1. HSI n IPTV unicast, no Tpaduk-mogenu N-to-1, cepsucHas VLAN pasHa 200, meTka 6ygeT CHUMaTbCs Ha

ONT, c nopta ONT 6ygeT noctynaTb HETErMpOBaHHbI Tpaduk.
2. Multicast, Ha OLT nakeTbl 6yayT npuxoguTb ¢ Terom 98, ¢ nopta ONT — HeTerMpoBaHHbIA.
3. Mo mopgenu N-to-1, ¢ cepsucHoin VLAN pasHoit 100, B oTaensHoii bridge-rpynne, ¢ nopta ONT 6ygeT

BbIXoaAnTb ¢ Terom 10.

e

/
/

OoLT

outer vid

ONT

GEM port outer vid

200

outer vid

138 200
-

Bridge 1

Eth 1

GEM port user vid

100

4

140 10

Bridge 1

Eth 3

GEM port

BROADCAST

outer vid
98

GEM port outer vid
MULTICAST 98

}_

Bridge 1

Eth 2

/

4

PucyHok 23 — AGCTpakTHOE npejcTaB/ieHne TECTOBOW KOHdMrypaumm

user vid
untag

user vid
10

user vid
untag

e Lar 1. Co3gaTb npochnnb cross-connect ¢ umeHem Internet. Hactpoutsb bridged-ycnyry ¢ ykazaHunem
bridge group, ¢ koTopoli 6yaeTt cszaH nopT ONT (B paccmaTprBaemMom crlyyae oHa pasHa 10 ans
nepsoit ycnyrun). HactpouTs outer-vid paBHbim 200, 3aMeHa METKM He Hy)Ha, Tpadiuk ¢ nopTa noctynaet

6e3 Tera, cnegosartenbHo VLAN-replace u user vid octaeTcsa 6e3 n3MeHeHus.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect Internet
MA5160 (config) (profile-cross-connect-Internet)# ont-mode bridge
MA5160 (config) (profile-cross-connect-Internet)# bridge group 10
MA5160 (config) (profile-cross-connect-Internet)# outer vid 200
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e Llar 2. Co3pgaTb ele oanH npodusb cross-connect ¢ umeHem IPTV gns BTOpoii ycnyrn n HacTpouTb
bridge group. lononHWTENBHO pa3peLwnTb NPOXOXAEHNE My/IbTUKACTa Ha 3TOM cepBuce.

MA5160 (config) (profile-cross-connect-IPTV)# ont-mode bridge
MA5160 (config) (profile-cross-connect-IPTV)# bridge group 11
MA5160 (config) (profile-cross-connect-IPTV)# outer vid 98

MA5160 (config) (profile-cross-connect-IPTV)# multicast enable

e Lar 3. Co3gatb npothusib Ans TpeTbero cepsuca. a8 Hero HaCTPoOUTL APYryto rpynny. Takke
3agatb outer-vid paBHbiM 100 1 user-vid pasHbim 10, VLAN-replace n traffic-model octaBuTs 6e3
N3MEHEeHNs.

MA5160 (configure)# profile cross-connect UNI_TAG

MA5160 (config) (profile-cross-connect-UNI_TAG)# ont-mode bridge
MA5160 (config) (profile-cross-connect-UNI_TAG)# bridge group 12
MA5160 (config) (profile-cross-connect-UNI_TAG)# outer vid 100
MA5160 (config) (profile-cross-connect-UNI_TAG)# user vid 10

e Lllar 4. 3agaTb napameTpbl DBA. [1511 3TOro Heo6xoamMmo co3gartb npodunsib dba n Ha3HaunTbL
COOTBETCTBYIOLLME NapameTpbl. B paccmaTprBaeMoMm npumepe ycTaHOB/IEHO 3HAYEHne
rapaHTMPOBaHHOW NO/I0CLI NPOMYCKaHMA N CXEMbl anisioKauun.

MA5160 (configure)# profile dba AllService
MA5160 (config) (profile-dba-AllService)# allocation-scheme share-t-cont
MA5160 (config) (profile-dba-AllService)# guaranteed bandwidth 1024

e Lllar 5. Ces3atb bridge group c noptom ONT. 18 3TOro co3gartb npocusib ports 1 3agatb napameTpy
bridge group 3HaueHune 10 gnsa nopta eth1, 11 — ang eth2, 12 — gna eth3. 3agaTb npaBnna 06paboTKM
multicast-Tpadmka ans nopta 2 n npasuna orpaHnyeHns multicast Ha ONT.

MA5160 (configure)# profile ports PP
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port
MA5160 (config) (profile-ports-PP)# port igmp downstream vid 98

MA5160 (config) (profile-ports-PP)# port bridge group 12

MA5160 (config) (profile-ports-PP)# digmp multicast dynamic-entry 1 group 224.0.0.1
239.255.255.255 vid 98

bridge group 10

bridge group 11

multicast

igmp downstream tag-control remove-tag
igmp upstream tag-control add-tag

igmp upstream vid 98

W NDNNNNDNNBRE

e Lllar 6. HazHaunTb co3pgaHHble npocmnnm Ha ONT.

MA5160 (configure)# interface ont 5/1/1

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect Internet dba AllService
MA5160 (config) (if-ont-5/1/1)# service 2 profile cross-connect IPTV dba AllService
MA5160 (config) (if-ont-5/1/1)# service 3 profile cross-connect UNI_TAG dba AllService
MA5160 (config) (if-ont-5/1/1)# profile ports PP
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e LWar 7. Paspeluntb NpoxoxaeHne Heobxoammbix VLAN Ha uplink-mHTepdeiice (cm. pasgen HacTpoiika
NHTepgeiicos).

MA5160# configure terminal
MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 200,100,98

e Lllar 8. ina VLAN 98 Hactpouts IGMP snooping. No ymonyaHuio ans scex VLAN skntouveH IGMP
snooping, HO OTKJ/TOYEH rNobaslbHO.

MA5160 (configure)# vlan 98

MA5160 (config) (vlan-98)# 1ip igmp snooping enable
MA5160 (config) (vlan-98)# exit

MA5160 (configure)# ip igmp snooping enable

e LWar 9. MpyMeHNTb NONYUMBLUMECS HACTPOIKM.

MA5160# commit
MA5160# confirm

8.3.3.10 KoHchuzaypuposaHue cepsucos 8 pexume ont-mode router

Hwxe paccmoTpeHa TrnoBas KoHpurypauusa cepsucos and ONT, HacTpoeHHoro B pexume router: HSI, IPTV,
VoIlP n ACS no mogenw.

HacTpoiika 6ygeT npon3BoanTbLCA AN 5 cepBrCOB:

1. Cepsuc HSI. Tpadwmk-mogens N-to-1, cepsucHblii VLAN paBeH 200, Ha OLT 6yaeT nogmMmeHa MeTKM U Ha
OLT 6yget npuxoantb B 10 METKY.

2. Cepsuc IPTV. Cepsuc ans multicast-notoka. Tpadmk-mogens multicast. MoTok npoxoant 6e3 3ameHbl
meTkn VLAN 30.

3. Cepsuc STB. Cepsuc Heobxoaum ansa unicast-tpadmka ansa STB. MeTka nogmeHsieTca Ha ONT. VLAN

250.
. Cepsuc VolP. Cepsuc gnsa tenecoHun, no Hactporikam cxox ¢ HSI. VLAN 100.
. Cepsuc ACS. ns ynpasneHuss ONT no ACS. CepsucHbiin VLAN 2000.

[S2F =N

e Lllar 1. Co3gartb npodunb cross-connect ¢ meHem HSI. o ymonyaHmnio CKOHpUrypupoBaH pexnm
pa6oTbl ont-mode router, N03TOMy €ro MOXHO He 3aZaBaTtb. TpebyeTca HacTpoUTb cepBUCHbIA VLAN
pasHbIiM 200, user — 10. 3ameHy MeTKM ocyLlecTBNATb Ha OLT.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect HSI

MA5160 (config) (profile-cross-connect-HSI)# outer vid 200

MA5160 (config) (profile-cross-connect-HSI)# vlan-replace olt-side
MA5160 (config) (profile-cross-connect-HSI)# user vid 10

e Llar 2. Co3pgaTb ele oanH npodusb cross-connect ¢ umeHem IPTV gnia BTOpoi ycnyrn 1 paspeLumnTb
NPOXOXAeHWe My/ibTUKacTa.

MA5160 (configure)# profile cross-connect IPTV

MA5160 (config) (profile-cross-connect-IPTV)# outer vid 30
MA5160 (config) (profile-cross-connect-IPTV)# user vid 30
MA5160 (config) (profile-cross-connect-IPTV)# multicast enable
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e Lar 3. Co3gaTb npochusb cross-connect ¢ umeHem STB aHanornyHo HSI. HactpouTb cepBucHoliii VLAN
paBHbIM 250. Ha TepmuHane tpadmk nepenoxurcsa B 40 VLAN.

MA5160 (configure)# profile cross-connect STB

MA5160 (config) (profile-cross-connect-STB)# outer vid 250

MA5160 (config) (profile-cross-connect-STB)# vlan-replace olt-side
MA5160 (config) (profile-cross-connect-STB)# user vid 40

e Llar 4. Co3zgaTb npocub cross-connect ¢ umeHem VOIP aHanormyHo HSI. HacTponTb cepBUCHbIi
VLAN paBHbim 100. Ha TepmuHane tpaduk nepenoxutcsa B 20 VLAN.

MA5160 (configure)# profile cross-connect VOIP

MA5160 (config) (profile-cross-connect-VOIP)# outer vid 100

MA5160 (config) (profile-cross-connect-VOIP)# vlan-replace olt-side
MA5160 (config) (profile-cross-connect-VOIP)# user vid 20

e Lar 5. Co3gatb npocusib cross-connect ¢ nmeHem ACS. HacTpouTb cepsucHbIi VLAN pasHbiM 2000.
Takke BkounTh iphost B gaHHOM cepBuce.

MA5160 (configure)# profile cross-connect ACS
MA5160 (config) (profile-cross-connect-ACS)# outer vid 2000
MA5160 (config) (profile-cross-connect-ACS)# iphost enable

e Lllar 6. 3agaTb napameTpbl DBA. [1515 3TOro Heo6xoaMmo co3gartb npodusib dba n HazHaunTbL
COOTBETCTBYIOLIME NapaMeTpbl. B paccmarpmeBaemMom nprvmMepe yCTaHOBEHO 3HaYeHve
rapaHTMPOBaHHOW NO/I0CLI NPOMYCKaHMA N CXEMbl aflfioKauun.

MA5160 (configure)# profile dba AllService
MA5160 (config) (profile-dba-AllService)# allocation-scheme share-t-cont
MA5160 (config) (profile-dba-AllService)# guaranteed bandwidth 1024

e Llar 7. Co3gaTb npochnb ports. [Jo06aBnTb B HEr0 HACTPOIKKN A/18 pa3peLleHmns NPOX0XAeHNS
multicast-tpadmk yepes VelP.

MA5160 (configure)# profile ports veip

MA5160 (config) (profile-ports-veip)# veip multicast enable

MA5160 (config) (profile-ports-veip)# veip igmp downstream vid 30

MA5160 (config) (profile-ports-veip)# veip igmp upstream vid 30

MA5160 (config) (profile-ports-veip)# igmp multicast dynamic-entry 1 group 224.0.0.1
239.255.255.255 vid 98

e Lllar 8. Co3gartb npodonnb management. [Jo6asuTb KoHGMrypauuo s asTopusauumn Ha ACS-cepepe.

MA5160 (configure)# profile management ACS

MA5160 (config) (profile-management-ACS)# username test

MA5160 (config) (profile-management-ACS)# password test_pass

MA5160 (config) (profile-management-ACS)# url http://192.168.100.100
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e Lllar 9. HazHaunTb co3gaHHble Npotuan Ha

MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# profile
MA5160 (config) (if-ont-5/1/1)# profile

ONT.

1 profile
2 profile
3 profile
4 profile
5 profile
ports veip
management
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cross-connect
cross-connect
cross-connect
cross-connect
cross-connect

ACS

HSI dba AllService
IPTV dba AllService
STB dba AllService
VOIP dba AllService
ACS dba AllService

e LWar 10. Pa3pewwunTb npoxoxaeHune Heobxoammbix VLAN Ha uplink-uHtepdpeiice (cm. pasgen Hactpolika

NHTepgeiicos).

MA5160# configure terminal
MA5160 (configure)# 1interface front-por

t 1/1

MA5160 (config) (if-front-1/1)# vlan allow 100,200,250,2000

e Lar 11. Ana VLAN 30 Hactpoutb IGMP snooping.

MA5160 (configure)# vlan 30

MA5160 (config) (vlan-30)# 1ip igmp snooping enable

MA5160 (config) (vlan-30)# exit
MA5160 (configure)# ip igmp snooping en

e LWWar 12. NpYMEHUTb NOTYYMBLLMECA HACTPO

MA5160# commit
MA5160# confirm

able

VKW,

8.3.4 HacrTpolika Wwa610HOB KoH(urypauum (template)

[nsa onepatopoBs, 0CO6EHHO KPYMHbIX, He Bcerga yaobHo cobupaTb koHurypaumto ONT 13 npocoumneli

[NS KXKA0ro aboHeHTa. 3T0 TPYA0EMKO U, B ONPEeAEIEHHOM CMbIC/1E, PUCKOBAHHO, MOCKOJIbKY

MOBbILLIAETCS BEPOATHOCTL OLLMGOK ornepartopa.

Kak npaBwuio, B KOMNaHNAX NCMOMb3YOTCA OANH U HECKOJIBKO TapI/I(prIX nnaHoB, NoA KOTopble

onpeaeneHsl npogusiv ONT. B gaHHOM paszfesie onuckiBatoTcs wabsioHsl ONT. MexaHuka wabnoHoB

KOHChMrypawumm ouyeHb npocta. AAMUHUCTPATOP CETU 3apaHee roToBUT Tpebyemoe KOM4ecTBO LWab/IoHOB Mo

KONMYecTBYy TapudHbIX N1aHoB. B wabnoHe koHduUrypauumn 3agaeTcs nepeyeHb Npognnei, a Takke Habop
napameTpoB ONT ¢ MakcMMasibHOW NOAPO6GHOCTLI0. Crieynanuct aboHeHTCkoro otaena nnméo OSS/BSS-

cuctema HasHavaeT WwaboH Ha ONT 1 goonpeaensieT HEKOTOPbIE AOMNO/HUTE bHbIE NapaMeTpsbl
KOHCpurypaumm. Kak npaBuio, HasHayeHre KoHurypaummn yepes wabioHbl MPOUCXOAUT B «OAUH KITUK», UK B

OZIHY KOMaHzy.

e Lar 1. Co3gatb wabnoH koHdpurypaumm ONT.

MA5160# configure terminal

MA5160 (configure)# template one_service

MA5160 (config) (template-one_service)#
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e Lllar 2. Ha3HaunTb 3apaHee co3faHHble npodunn ont Ha HeobxoAnmble cepBUChI. B KauecTBe npumepa
NCNoMb3yTCA Npodusb cross-connect ¢ uMeHem PPPoE 1 npodonnb dba ¢ nmeHem dba1.

MA5160 (config) (template-one_service)# service 1 profile cross-connect PPPoE dba dbal

e LWar 3. BkNounTb nepeonpegeneHmne napameTpos, Ha3Ha4YeHHbIX U3 wabnoHa.

MA5160 (config) (template-one_service)# define service 1

€ Mo ymonuanuio napameTpbl B LAGI0OHe He nepeonpeaensioT HacTPoiki nHTepdelica ONT.
UT06bI NPUMEHNTL 3HAYEHMSA U3 LWAGMOHA, HE06X0AMMO SIBHO yKasaTb define gnia kaxaoro
napametpa.

o LLlar 4. MNMpMeHNTb HACTPOWKMN.

MA5160 (config) (template-one_service)# do commit
MA5160 (config) (template-one_service)# do confirm

8.3.4.1 HaszHadeHue wabsioHa KoHuaypayuu ONT

e LUar 1. MepeiTn K HacTpolike KoHdurypaumm ONT.

MA5160# configure terminal
MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)#

e Lllar 2. HazHaunTb WabnoH koHgurypaumm Ha ONT.

MA5160 (config) (if-ont-5/1/1)# template one_service

e Lllar 3. 3agatb uHameuayansHele napametpbl A1 ONT. B npumepe HWXe aobasneHa aktnsaums RF-
port 1 Koppekuusa oWnB0oK B upstream-Hanpas/ieHUN.

MA5160 (config) (if-ont-5/1/1)# rf-port-state enable
MA5160 (config) (if-ont-5/1/1)# fec
Ana MASK-LC16XG no ymonyaHuto FEC BktoueH.
e Lllar 4. MNMpuMeHUTb caenaHHble U3MEHEHMS.

MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm
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8.3.5 OtkntoueHue ONT

[ns ynaneHHoro otkntoueHus interface ONT Heo6xoaumo Bocnosb3oBaTbes komaHaol shutdown.

MA5160# configure terminal

MA5160 (config)# 1interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# shutdown
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

8.3.6 Hacrtpoiika TYHHenMpoBaHua

O6blyHbIe Npodhunm ¢ tag-mode single-tag n double-tag cTaBAT Lenbio NnpeobpasoBaHue Tpadurka, nayuiero B
gem c meTkoli user vid unn untagged B Tpadnk ¢ meTkamu outer vid nnm outer:inner vid cooTBeTCTBEHHO.

HacTpoiika npoduns cross-connect B pexvime TyHHeNMpoBaHWUs Tpadvka no3BonseT paclunputb CNekTp
BO3MOXHbIX cxem npumeHeHns GPON Ha ceTn onepatopa.

Mpodunm ¢ tag-mode tunnel No3sonsT do6asums MeTKy K NpuLLIeALLEMY MAKeTy C /T6bIMU METKaMK user-
vid.

[ns geMoHcTpauumn npuMeHeHnst TYHHeIMPOBaHNsS paccmaTpuBaeTcs cneayowas cxema u cnocobbl eé
HaCTPOIKN:

ELTEX
PON OLT

| Pon-port 1 ‘ “Front-por( 1|

1 sep A

Y

Enterprise
client

500.101
500.102

500.103
ONT

101
102
103

1 1 1l 24
access H access ﬂ access Tag 101,
100 J\ 102 J\ 103 J \ 102,103 /

Client
switch

PucyHok 24 — Cxema opraHusaumiu cBsiau

K cnnnttepy yepe3 ONT nogk/itoueH KOMMYTaTop KAMeHTa. KAMeHT ncnonb3yeT NponsBosibHbIn Habop VLAN
(101, 102, 103), KOTOpble KOHUIYPUPYOTCA TOSIbKO HA 060PYA0BaHMM KNeHTa. Ha ceTu onepaTtopa BblibpaHa
VLAN 500 gnsa opraHmnsaumy TyHHensa o 3Toro KneHTa.
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C LAN-nopta ONT Ha nopT kommyTaTtopa (f24) npuxoanT Tpadgmk ¢ meTkamu knmeHTcknx VLAN. Ha Front-nopT
OLT c o6opyaoBaHust kKnMeHTa noctynaeT Tpadgmk ¢ Apymsi Teramm (500.101, 500.102u T. 4.).

Peann3oBaHo 2 BapmaHTa HACTPOWKM TYHHETMPOBaHMSA B 3aBMCMMOCTY OT Bblibopa pexrmMa paboTbl Cross-
connect — tag-mode tunnel nnn tag-mode selective-tunnel.

Pexum TyHHeNIMpoBaHua nogaepxmnsaeTtcst Tonbko c traffic-model 1-to-1.

Tpadvk, nayLmnin B TyHHes1e ¢ NPOM3BOJIbHON METKOW user-vid, He fO/MKeH coaepxarb
fononHutensHbix MeTok 802.1q (Q-in-Q). Takoii Tpachuk 6yAeT OTKIIOHEH /106LIM CEPBUCOM, N0,
KOTOpbIA NonagaeT AaHHbIi user-vid.

VLAN, ncnonb3syemblie A/ TYHHENbHbIX CEPBUCOB, HE MOTYT NMPUMEHATLCA 415 APYTrvX TUMOB cepauca
B npegenax ogHoro PON-kaHana.

B pexumax tag-mode tunnel n tag-mode selective-tunnel HacTpolika inner vid n user vid He oka3biBaeT
B/INSTHUA Ha NPOXOXAEHNe Tpadiuka B TYHHerse.

TyHHeNnnpoBaHne Heo6XoAMMO MCMO/1b30BaTb TO/ILKO C TETMPOBaHHbLIM TPagUKOM.

Konnuectso VLAN, ncnonb3yembix BHYTPU TYHHesS, B HEKOTOPbIX Mogensax ONT moxeT 6bITb
OorpaHuyeHo.

8.3.6.1 Hacmpolika 8 pexume tag-mode tunnel

Mpodomnun cross-connect ¢ tag-mode tunnel no3BoNAT A06aBUTL METKY K NpulieALllemMy nakeTty ¢ NH06b6IMN
MeTkamu user-vid.

e Lar 1. Co3gartb profile cross-connect B pexume TyHHeNMpoBaHus Tpadmka.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect cc-tunnell

MA5160 (config) (profile-cross-connect-cc-tunnell)# outer vid 500

MA5160 (config) (profile-cross-connect-cc-tunnell)# ont-mode bridge
MA5160 (config) (profile-cross-connect-cc-tunnell)# bridge group 2
MA5160 (config) (profile-cross-connect-cc-tunnell)# multicast enable
MA5160 (config) (profile-cross-connect-cc-tunnell)# tag-mode tunnel
MA5160 (config) (profile-cross-connect-cc-tunnell)# traffic-model 1-to-1
MA5160 (config) (profile-cross-connect-cc-tunnell)# exit

e LWWar 2. lo6aBnTb HacTpoliku profile ports.

MA5160 (configure)# profile ports tl
MA5160 (config) (profile-ports-tl)# port 1 bridge group 2
MA5160 (config) (profile-ports-tl)# exit

e Llar 3. HasHaunTb cooTBETCTBYIOLWME Npoduin Ha nHtepdeiic ONT.

MA5160 (configure)# interface ont 5/1/1

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect cc-tunnell dba dbal
MA5160 (config) (if-ont-5/1/1)# profile ports t1l

MA5160 (config) (if-ont-5/1/1)# exit
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e LWar 4. lo6aBUTb TyHHeNbHBIN vlan Ha front-port.

MA5160# configure terminal

MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 500
MA5160 (config) (if-front-1/1)# exit

e Lar 5. na npoxoxaeHusa multicast-tpachrka yepes TyHHenb TpebyeTcsa oTkIounTL BO VLAN,
NCnosb3yemMoM AN TyHHesIMpoBaHus, ip igmp snooping.

MA5160 (configure)# vlan 500
MA5160 (config) (vlan-500)# no ip igmp snooping enable
MA5160 (config) (vlan-500)# exit

e Lar 6. nsa npoxoxaeHns PPPOE n DHCP HyxHo oTkntounTb ip dhep 1 pppoe snooping ans VLAN,
NCNONb3YyeMOro A5 TYHHeIMPOBaHUA.

MA5160 (configure)# 1ip dhcp

MA5160 (config) (dhcp)# no snooping enable vlan 500
MA5160 (config) (dhcp)# exit

MA5160 (configure)# ip pppoe

MA5160 (config) (pppoe)# no snooping enable

e LWar 7. MpuUMeHUTb HACTPOIKN.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

8.3.6.2 Hacmpolika 8 pexume selective tunnel

Mpocbunu cross-connect ¢ tag-mode selective-tunnel No3BoNAT NCNO/IL30BATb TO/ILKO AOMONHATE/IbHbIE
user-vid Teru, koTopble nponucaHbl Ha MHTepdelice ONT ANA KOHKPETHbIX CEePBUCOB.

e LWWar 1. Co3gartb profile cross-connect B pexume selective-tunnel Tpadgumka.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect cc-tunnell

MA5160 (config) (profile-cross-connect-cc-tunnell)# outer vid 500

MA5160 (config) (profile-cross-connect-cc-tunnell)# ont-mode bridge

MA5160 (config) (profile-cross-connect-cc-tunnell)# bridge group 2

MA5160 (config) (profile-cross-connect-cc-tunnell)# multicast enable

MA5160 (config) (profile-cross-connect-cc-tunnell)# tag-mode selective-tunnel
MA5160 (config) (profile-cross-connect-cc-tunnell)# traffic-model 1-to-1
MA5160 (config) (profile-cross-connect-cc-tunnell)# exit

e LWar 2. lo6aBnTb HacTpoliku profile ports.

MA5160 (configure)# profile ports tl
MA5160 (config) (profile-ports-tl)# port 1 bridge group 2
MA5160 (config) (profile-ports-tl)# exit
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e Lar 3. HasHaunTb cooTBeTCTBYOLWME Npodhmam Ha nHtepdgeinc ONT 1 4ONONMHUTENBHO YKa3aTb
paspelleHHble vlan-id Ha cepuc.

MA5160 (configure)# 1interface ont 1/1/1

MA5160 (config) (if-ont-1/1/1)# service 1 profile cross-connect cc-tunnell dba dba2
MA5160 (config) (if-ont-1/1/1)# service 1 selective-tunnel vid 101-111

MA5160 (config) (if-ont-1/1/1)# profile ports tl

MA5160 (config) (if-ont-1/1/1)# exit

e LWar 4. lo6aBUTb TyHHeNbHBIN vlian Ha front-port.

MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 500
MA5160 (config) (if-front-1/1)# exit

e LWar 5. nsa nponycka multicast-tpadmka yepes TyHHe b BbIkIUYNUTL BO VLAN, ncnonssyemom ans
TYHHEe/IMpoBaHus, ip igmp snooping.

MA5160 (configure)# vlan 500
MA5160 (config) (vlan-500)# no ip igmp snooping enable
MA5160 (config) (vlan-500)# exit

e Llar 6. [1nAa koppekTHoro npoxoxaeHms PPPoE n DHCP Ha cnoTte Heobxoanmo oTkatounTs ip dhep n
pppoe snooping 19 VLAN, ncnosb3yemoro gsis TYHHe/IMpoBaHus.

MA5160 (configure)# slot 1

MA5160 (config) (slot-1)# 1ip dhcp

MA5160 (config) (slot-1) (dhcp)# no snooping enable vlan 500
MA5160 (config) (slot-1) (dhcp)# exit

MA5160 (config) (slot-1)# ip pppoe

MA5160 (config) (slot-1) (pppoe)# no snooping enable

MA5160 (config) (slot-1) (pppoe)# exit

MA5160 (config) (slot-1)# exit

e WWar 7. MNpyMeHNTb HaCTPOWKMU.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

TyHHenbHasa meTka VLAN — 500 6yaeT gob6asneHa ToNbKO Ha ykasaHHbI Avana3oH vid 101-111.

Mpwn HacTpolike selective-tunnel Ha cepBrce AeCTBYIOT CrieayloLe orpaHnyeHns:
e He 6onee 48 npasun selective-tunnel vid Ha ogHy ONT 419 BCex cepBMCOB, HACTPOEHHbIX Ha
Hel.
* He 6onee 1008 npasun selective-tunnel vid Ha cnoT (LC16XG nnn LC16G) ana Bcex ONT,
MOAK/THOUYEHHbIX K 3TOMY C/10TY.
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8.3.7 Hacrtpoiika MapKkupoBKu upstream-Tpacuka

®yHKUMst CoS-MapKnpoBKKM Tpadovka No3BosISeT nepesanncbiBath 3-6UTHoe nose npuoputeta (PCP) B L2-
3aro/sioBKax BOCXOAALLMX NakeToB. MapkupoBka HacTpamBaeTcs B npodusie cross-connect.

e Llar 1. MNepeiTn Bo view npodnns cross-connect, HACTPONKM KOTOPOro HY>XXHO U3MEHUTb.

MA5160# configure terminal
MA5160 (configure)# profile cross-connect test
MA5160 (config) (profile-cross-connect-test)#

¢ Lllar 2. 3agatb 3HaveHue outer upstream cos /15 AaHHOro npodous.

MA5160 (config) (profile-cross-connect-test)# outer upstream cos 7
MA5160 (config) (profile-cross-connect-test)# do commit
MA5160 (config) (profile-cross-connect-test)# do confirm

e Lar 3. Jono/HMTENbHO MOXHO 3a/aTh 3HaYeHue inner upstream cos /151 AaHHOro NPogns.

MA5160 (config) (profile-cross-connect-test)# inner upstream cos 7
MA5160 (config) (profile-cross-connect-test)# do commit
MA5160 (config) (profile-cross-connect-test)# do confirm

B pexume single-tagged vnnu tunnel Bo3amoXHa MapkmpoBka To/bko outer-vid.

B double-tag pexvme mapkupoBka paboTaeT ¢ orpaHmyeHneM, OCTYNHO 3 BapuaHTa:
1. MapkupoBka Tos1bKo outer-tag;

2. MapkupoBKa To/bKO inner-tag;

3. MapkupytoTca oba Tera, HO 04UHaKOBbIM 3HAYEHUEM.

8.3.8 Hacrtpoiika nepegaum KnueHTckoro Tpacuka Q-in-Q Ha LAN-nopTtax

dyHKUMOHaN NpeAHasHaYvYeH anga nepegayvm KIMeHTcKoro Tpadgmka ¢ asoiiHoii VLAN-mapkmpoBkoit yepe3 LAN-
noptbl ONT. B 3aBUCMMOCTM OT pexmma paboTbl obecneunBaeTcs npo3padHada nepegadva Q-in-Q tpaduka, a
Takke 3ameHa S-VLAN u/nnn C-VLAN uepes nHtepcperic PON.

8.3.8.1 Hacmpolika nepedayu K/lueHMCcKo20 mpaguka 8 pexxume q-in-q mode pass

Uepes nHtepdpeiic PON nepeaaetcs Q-in-Q Tpadmk 6€3 cHATMA 1 3ameHbl MeTok VLAN.
Hwxe npuBegeHa koHdurypaums, rae B downstream v upstream nepegaetca Tpaduk ¢ metkamm VLAN
1105/150.

e LWar 1. Co3gatsb profile cross-connect.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect pass

MA5160 (config) (profile-cross-connect-pass)# ont-mode bridge

MA5160 (config) (profile-cross-connect-pass)# bridge group 10

MA5160 (config) (profile-cross-connect-pass)# tag-mode double-tagged
MA5160 (config) (profile-cross-connect-pass)# outer vid 1105

MA5160 (config) (profile-cross-connect-pass)# inner vid 150

MA5160 (config) (profile-cross-connect-pass)# gq-in-q mode pass
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MA5160 (config) (profile-cross-connect-pass)# exit

e LLar 2. lo6aBnTb HacTpoliku profile port.

MA5160 (configure)# profile ports test
MA5160 (config) (profile-ports-test)# port 1 bridge group 10
MA5160 (config) (profile-ports-test)# exit

e Lar 3. HasHaunTb coOTBETCTBYOWME Npodunsin Ha nHtepderic ONT.

MA5160 (configure)# interface ont 1/1/1

MA5160 (config) (if-ont-1/1/1)# service 1 profile cross-connect pass dba dbal
MA5160 (config) (if-ont-1/1/1)# profile ports test

MA5160 (config) (if-ont-1/1/1)# exit

e LLar 4. lo6aBuTb cepBucHbIli VLAN Ha front-port.

MA5160 (configure)# 1interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 1105
MA5160 (config) (if-front-1/1)# exit

e Llar 5. NMpUMeHUTb HACTPOMKK.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

8.3.8.2 Hacmpolika nepedayu K1UeEHMCKO20 mpaghuka 8 pexxume g-in-q mode replace outer/inner

Uepes nutepeiic PON nepepaétca Q-in-Q tpadmnk ¢ 3ameHoli S-VLAN n C-VLAN.
Hwuxe npuBeaeHa koHdurypauums, rae B downstream BbinosiHseTcs 3ameHa meTok Ha 110/15, a B upstream
obpaTtHasa 3ameHa Ha 1105/150.

e LUar 1. Co3patsb profile cross-connect.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect replace

MA5160 (config) (profile-cross-connect-replace)# ont-mode bridge

MA5160 (config) (profile-cross-connect-replace)# bridge group 10

MA5160 (config) (profile-cross-connect-replace)# tag-mode double-tagged

MA5160 (config) (profile-cross-connect-replace)# outer vid 1105

MA5160 (config) (profile-cross-connect-replace)# inner vid 150

MA5160 (config) (profile-cross-connect-replace)# g-in-q mode replace outer vid 110 inner vid
15

MA5160 (config) (profile-cross-connect-replace)# exit

e Llar 2. lo6aBuTb HacTpoiiku profile port.

MA5160 (configure)# profile ports test
MA5160 (config) (profile-ports-test)# port 1 bridge group 10
MA5160 (config) (profile-ports-test)# exit

e Lllar 3. HazHaunTb cooTBETCTBYHOLLME Npodhmnnn Ha nHtepdeinc ONT.
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MA5160 (configure)# interface ont 1/1/1

MA5160 (config) (if-ont-1/1/1)# service 1 profile cross-connect replace dba dbal
MA5160 (config) (if-ont-1/1/1)# profile ports test

MA5160 (config) (if-ont-1/1/1)# exit

e LWar 4. lo6aBnTb cepBucHbiin VLAN Ha front-port.

MA5160 (configure)# 1interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 1105
MA5160 (config) (if-front-1/1)# exit

e Lllar 5. NMpuUMeHUTb HACTPOWKM.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

8.3.9 MepeonpepaeneHue napaMeTpoB, 3aAaHHbIX B Npodiune cross-connect. Custom-napameTpbi

B HekoTopbIx criydasix Heobxoammo 3agaTb ans ONT yHukanbHble VLAN ID. na pelweHns sToi 3agayun
BMECTO CO3[aHns 0TAeNbHOro Npodniisa MOXHO MCMNO/b30BaTb custom-napamMeTpsbl.

Custom outer vid

MA5160# configure terminal

MA5160 (config)# interface ont 5/1/1

MA5160 (config) (if-ont-5/1/1)# service 1 custom outer vid 1000
MA5160 (config) (if-ont-5/1/1)# do commit

MA5160 (config) (if-ont-5/1/1)# do confirm

B aTom cnyuae 6yaeT npoucxoauTb nogmeHa outer vid n3 npodpuns cross-connect Ha VLAN, 3a4aHHbIi B
custom outer vid cepsuca.

Custom inner vid

MA5160 (config) (if-ont-5/1/1)# service 1 custom inner vid 2000
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

B aTom cnyyae 6yaet npomcxoamTb nogmeHa inner vid 13 npocunsa cross-connect Ha VLAN, 3agaHHbIlv B
custom inner vid cepsuca.

Custom outer upstream cos

MA5160 (config) (if-ont-5/1/1)# service 1 custom outer upstream cos 7
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

B aTom cnyyae 6yaeT NpoucxoamTb nogMeHa outer upstream cos 13 npodouns cross-connect Ha VLAN,
3afjaHHbIin B custom outer upstream cos cepsuica.
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Custom inner upstream cos

MA5160 (config) (if-ont-5/1/1)# service 1 custom inner upstream cos 7
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

B aTom cnyuae 6yaeT npomcxoamTb NnogMeHa inner upstream cos 13 npocguns cross-connect Ha VLAN,
3alaHHblli B custom inner upstream cos cepsuca.

B double-tag pexnme mapkupoBka paboTaeT c orpaHuyeHvem, 4OCTYNHO 3 BapuaHTa:
1. MapknpoBka ToJIbKO outer-tag;
2. MapknpoBKa TOJIbKO inner-tag;
3. MapkrpoBka 04HOBPEMEHHO outer-tag 1 inner-tag, HO O4MHAaKOBbIM 3HAYEHWEM.

Custom mac-table-limit

MA5160 (config) (if-ont-5/1/1)# service 1 custom mac-table-limit 5
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

B aTom cnyuae 6yget npoucxoauTe nogmeHa mac-table-limit n3 npoduns cross-connect Ha custom mac-
table-limit gna cepsuca 1.

8.4 Hactpovika DBA
B aTOi1 rnaBe paccmarpuBaeTcs npoweaypa Hactpoliku napameTtpos DBA s ONT.

B texHonormum GPON Bce ONT, Haxogswmecs Ha ogHom GPON-kaHane, ucnonb3yoT 06Lyto cpesy nepegaymv
[aHHbIX (BOIOKHO). Heo6xoaMm MexaHu3M, KOTOpbIi 6bl o6ecneurBan nepeaadvy aaHHbIx oT Bcex ONT 6e3
KONNn3unii. Takoli MexaHu3Mm, HasbiBaeMblii dynamic bandwidth allocation (DBA), Ha OLT o6ecneuviBaeT
BblJeNeHne BpeEMEHHbIX MHTepBaIoB Ha nepeady Tpaduka ansa ONT.

Nornueckoii eanHULEN, ¢ KoTopoit pa6oTaeT anroputM DBA, aBnsietcsa traffic container (T-CONT), KoTopblii
onpepaensetcs npu nomoty allocation identifer (Alloc-ID) gns kaxgoii ONT. MapameTpbl nepegaun Tpadguka
(4acToTa 1 pasmepsbl OkHa Ans nepegayn) HactpaveatoTcs Ans kaxaoi Alloc-ID (T-CONT) oTaenbHo, Takme
napameTpbl Ha3blBalTCA service level agreement (SLA).

B G.984.3 npuBOAATCS HECKO/IbKO BapuaHTOB KOMOUHaUMiA napameTpoB SLA, Ha3BaHHble T-CONT type.
BoigensawoT cnepytowme tunbl T-CONT:

o T-CONT type 1 xapaktepuayeTcsi To/bKO huKCcUpoBaHHoit nonocoii (cbr-rt bandwidth/cbr-nrt bandwidth).
MoaxoauT Ansa Tpaghmka, ayLWero ¢ NOCTOSIHHOM CKOPOCTbIO (60 MMEILLLETO OUYEHb Maslble
kone6aHus), KOTOpbIi YyBCTBUTENEH K 3aepXKam U jitter.

o T-CONT type 2 xapakTepu3yeTcsi TO/IbKO rapaHTMpoBaHHoli nonocoii (guaranteed bandwidth). Moaxoaut
[AN5 Nepuoanyecky BO3HUKaOLLEro Tpaduka ¢ YETKOM BEPXHEN rpaHnLLEen, He MMEIOLLLErO XECTKMX
orpaHuyeHuii No 3agepxkam u jitter.

e T-CONT type 3 xapakTtepusyeTcsi rapaHTUpOBaHHO nosocoii (guaranteed bandwidth) c BO3MOXHOCTbIO
Bblfe/IeHns oNoNHUTENbHOM nosockl (maximum bandwidth). MoaxoauT Ana nepemeHHoro Tpadvka ¢
nepuoanyecKMMmn cKkadkamu, 4151 KOTOporo Heo6xo4Mma rapaHTUs HEKOTOPOro YPOBHSA NPOMYCKHOM
cnocobHoCTHN.

e T-CONT type 4 xapaktepu3yeTcsi BO3MOXHOCTbIO Bble/IeHNs CBO60AHON nosockl (maximum
bandwidth) 6e3 dkcrpoBaHHO MK rapaHTMpPOBaHHON cocTaBNsOWEi. MoaxoanT Ans nepeMeHHoro
Tpaduka ¢ NnepmognNyecknMy ckavkamu, o1 KOTOporo HeT Heo6XoAMMOCTM B rapaHTUSAX NPOMYCKHOW
cnocobHoCTHN.
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e T-CONT type 5 xapaktepusyetcsi domkcmpoBaHHoli (cbr-rt bandwidth/cbr-nrt bandwidth)
rapaHTMpoBaHHoli cocTasnstowel (guaranteed bandwidth) c BO3MOXHOCTbIO BblAeEHUS
AononHUTeNbHOM nonockl (maximum bandwidth). 31oT TN T-CONT siBNsieTca 0606LeHMEM BCEX
npeablgyLwmx n NoAXoAnT ANns 60/IbLUMHCTBA TUMOB Tpadmka.

TepmunHan no3BonseT HacTpouTb Ao 640 annokaumii 06Lero Ha3HavyeHns Ha kaHan ans GPON. Mpu
noaknoyeHnn ogHoro ONT 6yaeT BblAenATbCA Kak MMHUMYM ogHa asnniokaums B kauectBe default allocation
(annokauumn no ymonyaxuio). Takum o6pa3om, Npu noakNtoYeHnn 128 aGOHEHTOB Ha KaHan 6yeT BblAeNeHO
128 cnyxebHbIx annokayunin. Octaswmecs 512 annokaymnin MOXHO MCNOb30BaTb A1 HACTPOIKN ycnyr. Ecnn
cymmapHoe kosimyecTBo ycnyr ana scex ONT npeBbiwaeT 512 annokaunia, cnegyeT NpoBeCTU KOMOMHaL MO

HECKOJIbKMX YC/TyT B OfHY a/l/loKaLmio.

TepmuHan no3sonseT HacTpouTb A0 1024 annokauuii 06wero HazHavyeHus Ha kaHan ans XGS-PON. Mpu
noakntoueHnn ogHoro ONT 6yaeT BblAeNSaTbCA Kak MMHUMYM OfHa asiiokauus B kadecTse default allocation
(annokauumn no ymonyanuio). Takum o6pas3om, Npu noakNtoYeHnn 256 aGOHEHTOB Ha KaHan 6yeT BblAeNeHO
256 cnyxebHbIx annokaumii. Octaslumnecs 768 annokaunii MOXHO MCNONb30BaTh AJ/19 HACTPOVKKU ycnyr. Ecnu
cymmapHoe kosimyecTBo ycnyr ana scex ONT npeBbiwaeT 512 annokaunia, cnegyeT NpoBeCTU KOMOMHaLMIO
HEeCKOJ/IbKMX YCNyr B 04HY asliokaumto. MoapobHee B pasgene Ycnyrn B ogHom T-CONT.

MapameTpbl DBA HacTpauBatoTcsa B npodnie dba. C noMOLLbIo 3TUX HACTPOEK BO3MOXHO 3a4aHue n1toboro 13
T-CONT type, onucaHHbIx B G.984.3. CHavasia Heob6xoaumo BbibpaTh t-cont-type, onpeaensiowmin 6a3osblit
anroputm DBA. lanee Heo6xo4MMo HacTpouTb status-reporting, onpegensaowmii Tun oT4ETa 0 COCTOSAHUN
ouepegeii ONT. MNapameTpamu cbr, guaranteed, maximum 3agar0TCA COOTBETCTBEHHO (PUKCMPOBaHHas,
rapaHTMpoBaHHas 1 MakcumasibHas nonockl. B Tabnvue 38 npmBeeHO COOTBETCTBMA HAacTpoek npoduns dba

Tunam T-CONT.

Tabnuua 38 — CooTBeTcTBUE HacTpoek npoduns dba tunam T-CONT

KoMnoHeHTbI nosnioc Tpacuka

type 1
cbr-rt bandwidth (real time) cbr-rt
cbr-nrt bandwidth (non-real time) cbr-nrt

guaranteed = cbr-rt

guaranteed bandwidth + cbr-nrt

. . maximum = guara
maximum bandwidth 9

nteed
additional-eligibility None
dba status reporting mode None

° lNoka3aHbl TO/IbKO HEHY/1IEBbIE KOMMOHEHTLI.

Tun T-CONT
type 2 type 3 type 4
guaranteed guaranteed -
maximum = g maximum maximu
uaranteed > guaranteed m
best-
None non-assured effort
NSR or SR NSR or SR NSSFEN

type 5
cbr-rt
cbr-nrt

guaranteed >= cbr-
rt + cbr-nrt

maximum
> guaranteed

non-assured
or best-effort

NSR or SR

[anHaa Tabnuua nokasbiBaeT OTHOLLEHUA Y BO3MOXHbIE 3HAYEHUSA napamMeTpoB Npounas Ans Kaxgoro T-
CONT. Hanpumep, gnia T-CONT type 2 oTCcyTCTBYIOT (DMKCUPOBAHHbIE KOMIMOHEHTbLI MOJ10ChI NPOMyCKaHus, a
MakCMMasibHas 1 rapaHTUpOBaHHasA KOMMOHEHTbI NP HACTPOIKE A0/KHbI ObITb PaBHbI.
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MpaBuna HasHavyeHus npodmneit dba:

 npu HasHavyeHun npoduns dba Ha ycnyry Ha ONT gna atoro ONT Ha ctopoHe OLT co3gaétca Alloc-ID,
Ha ctopoHe ONT HacTpamBaeTcs cooTBeTCcTBYtOWMIA T-CONT;

e eC/in Ha pa3Hble ONT Ha3HauMTb OAUH U TOT Xe Npodusb, To AN kakgoro ONT 6yaeTt co3gaH CBoi
Alloc-ID, npun 3TOM napameTpbl 3TUX afokauuii 6yayT O4MHAKOBbIMY;

e ec/in Ha pasHble ycnyrn ogHoro ONT HasHaunTb oguHakoBble npodunnu dba n ykasatsb allocation-
scheme share-t-cont, To 311 ycnyrmn 6yayT pabotaTe B O4HOW asi/iokaLmu, 1 napameTpbl aniokaumm
6yayT obuwme ana ycnyr;

e ecnv Ha pasHble ycnyrn ogHoro ONT Ha3HaunTb ognHakoBble npodunu dba n ykasaTb allocate-new-t-
cont, aTn ycnyrmn 6yayT pabotaTtb B pa3HbIx annokaumusx, yncno cosgasaemoix Alloc-ID ans ONT paBHo
4ncy Ha3HaYeHHbIX 4718 Hero npodunei dba.

Bce npvMepbl KOHGUIypaumm B aHHOM pasgene oTHocsTes K pexumy GPON, ecnm sIBHO He ykasaHo
VIHOTO.

8.4.1 HasHauyeHue npocpuneii DBA

8.4.1.1 Hacmpolika pon-type

Onsa MASK-LC16XG Bo3moxHa pa6oTta PON-ports no TexHonorum GPON unim XGS-PON. Mo ymonyaHuio
co3gaHo aga npocuns DBA c pasHbiMu pexmumamu pa6oTbl: dbal ansa pexuma GPON n dba2 ans pexuma
XGS-PON.

Mpwn co3gaHumn HoBoro npodunsa DBA no ymonyaHuio ykasbieaetcs pexum GPON.

8.4.1.2 Ycnyau 8 pa3sHbix T-CONT

[na ONT Ha OLT 6yayT BbigeneHbl ase Alloc-ID. Ycnyrn 6yayT paboTaTtb Kaxaas B CBOE ansokaunm.
Annokauuam 6yayTt cootBeTcTBoBaTh Asa T-CONT co cTopoHbl ONT.

e Lllar 1. Heo6xogmmo gnis ogHoro ONT umeThb gBe ycnyru B pasHbix T-CONT. 1N 3TOro HyXHO
onpeaenutb Aa npodunia dba komaHgoii profile dba.

MA5160 (config)# profile dba ServicelInternet
MA5160 (config) (profile-dba-ServiceInternet)# exit
MA5160 (config)# profile dba ServiceVoIP

MA5160 (config) (profile-dba-ServiceVoIP)# exit

e Lllar 2. Yka3aTb MHOMBUOYA/IbHYIO CXeMy pacnpeenenus annokauuii komaHgoi allocation-scheme.

MA5160 (config)#profile dba Servicelnternet

MA5160 (config) (profile-dba-ServiceInternet)# allocation-scheme allocate-new-t-cont
MA5160 (config) (profile-dba-ServiceInternet)# exit

MA5160 (config)# profile dba ServiceVoIP

MA5160 (config) (profile-dba-ServiceVoIP)# allocation-scheme allocate-new-t-cont
MA5160 (config) (profile-dba-ServiceVoIP)# exit
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e LWWar 3. HasHaunTb Npodonam Ha yciyrn komaHgoii service <id> profile dba.

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect HSI dba Servicelnternet
MA5160 (config) (if-ont-5/1/1)# service 2 profile cross-connect VOIP dba ServiceVoIP

e Lllar 4. MpUMeHNTb U3MEHEHNS.

MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

KoHdpurypauusa 6yaeT BoIrnageTs cefyowmm o6pasom.
MA5160 (config) (if-ont-5/1/1)# do show interface ont 5/1/1 configuration

Service[l]:

Profile cross-connect: HSI ONT Profile Cross-Connect 3

Profile dba: Servicelnternet ONT Profile DBA 3
Service[2]:

Profile cross-connect: VOIP ONT Profile Cross-Connect 5

Profile dba: ServiceVoIP ONT Profile DBA 4

8.4.1.3 Ycnyau 8 ooHom T-CONT

[na ONT Ha OLT 6yayT BbigeneHa ogHa Alloc-ID. Ha ONT 6ygeT HacTpoeH oguH T-CONT. Tpadink HeCKONbKNX
yCnyr nongeT yepes Hero.

e Llar 1. Heo6xoammo ansa ONT umeTtb Tpu ycnyrn B ogHom T-CONT. 1nsi 3TOro Hy>XHO onpeaennTb
npodhnnb dba komaHgoii profile dba.

MA5160 (configure)# profile dba AllServices

e Llar 2. Heo6xoammo ans ONT umeTsb Bce ycnyrm B ogHoM T-CONT. 115 3TOro Hy>XXHO onpeaennTb
cxemy annokauuu allocation-scheme.

MA5160 (config) (profile-dba-AllServices)# allocation-scheme share-t-cont

e LWar 3. Ha3HaunTb 3TOT Npodnb Ha TpW ycnyrn komaHaoii service <id> profile dba.

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect HSI dba AllServices
MA5160 (config) (if-ont-5/1/1)# service 2 profile cross-connect VOIP dba AllServices
MA5160 (config) (if-ont-5/1/1)# service 3 profile cross-connect IPTV dba AllServices

e Lllar 4. MpMMeHNTb U3MEHEHNS.

MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm
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KoHdpurypauusa 6yaeT BolrnageTs cefyowmm o6pasom.
MA5160 (config) (if-ont-5/1/1)# do show interface ont 5/1/1 configuration

Service[l]:

Profile cross-connect: HSI ONT Profile Cross-Connect 3

Profile dba: AllServices ONT Profile DBA 5
Service[2]:

Profile cross-connect: VOIP ONT Profile Cross-Connect 5

Profile dba: AllServices ONT Profile DBA 5
Service[3]:

Profile cross-connect: IPTV ONT Profile Cross-Connect 4

Profile dba: AllServices ONT Profile DBA 5

8.4.1.4 OOuH npocpusb Ha Heckosibko ONT

STOT cueHapuii ABAETCH TUMUYHBIM CLueHapueM B 60/bLUMHCTBE crlyyaeB. Heo6xoaumo NMeTb OUHAKOBble
napameTpbl DBA ans ognHakoBbIxX ycyr Ha pasHbix ONT.

e LWWar 1. Onpepgenutb npocmnb dba komaHgoii profile dba.

MA5160 (configure)# profile dba ServiceInternet

e Lllar 2. Ha3HaunTb NpohnIb Ha COOTBETCTBYIOLWYIO yenyry s kaxgoro ONT komaHgoi service <id>
profile dba.

MA5160 (configure)# 1interface ont 5/1/1-2
MA5160 (config) (if-ont-5/1/1-2)# service 1 profile dba Servicelnternet

e Lllar 3. MpMMeHNTb U3MEHEHNS.

MA5160 (config) (if-ont-5/1/1-2)# do commit
MA5160 (config) (if-ont-5/1/1-2)# do confirm

Monyyatcsa cnepytowme KoHpurypaumm ONT.

MA5160 (config) (if-ont-5/1/1-2)# do show interface ont 5/1/1-2 configuration

Service[l]:
Profile cross-connect: HSI ONT Profile Cross-Connect 3
Profile dba: Servicelnternet ONT Profile DBA 3

Service[l]:
Profile cross-connect: HSI ONT Profile Cross-Connect 3
Profile dba: Servicelnternet ONT Profile DBA 3
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Mpumep Ha3HaueHus npodpuneii

Ha gByx ONT Heob6xoanmo HasHaunTb Tpu ycnyru: Internet, VolP, SecurityAlarm. ECTb HE06X0ANMOCTb paboTbl
VolIP B oTaenbHol annokaumm (Heobxoauma rapaHTusi NponyckHoli cnoco6HocTw). Internet n SecurityAlarm
MOryT paboTaTb B O4HOI annokaymm.

B Takoii koHdpurypauum ansa kaxgoro ONT Ha OLT Bbigensietcs no ase Alloc-ID. Ycnyru Internet n
SecurityAlarm pa6oTatoT B 0gHoi annokaumu, ycnyra VolP — B gpyroi. Ha kaxxgom ONT HacTpavBaeTcs no
aBa T-CONT, cootBeTcTBytoLmMX Alloc-ID atoro ONT.

e LWWar 1. Onpegenutb Aa npocdnnsa dba komaHgoii profile dba.
MA5160 (configure)# profile dba ServiceVoIP
MA5160 (config) (profile-dba-ServiceVoIP)# exit

MA5160 (configure)# profile dba OtherServices
MA5160 (config) (profile-dba-OtherServices)# exit

e Lllar 2. Yka3aTb MHOMBUOYA/IbHYIO CXeMy pacnpefeneHus annokauuii komaHgoi allocation-scheme.

MA5160 (configure)# profile dba ServiceVoIP

MA5160 (config) (profile-dba-ServiceVoIP)# allocation-scheme allocate-new-t-cont
MA5160 (config) (profile-dba-ServiceVoIP)# exit

MA5160 (configure)# profile dba OtherServices

MA5160 (config) (profile-dba-OtherServices)# exit

e LWWar 3. HasHaunTb Npodonv Ha COOTBETCTBYOLME ycayrn ans kaxaoro ONT komaHAol service <id>
profile dba.

MA5160 (configure)# interface ont 5/1/1-2
MA5160 (config) (if-ont-5/1/1-2)# service 1 profile dba OtherServices

MA5160 (config) (if-ont-5/1/1-2)# service 2 profile dba ServiceVoIP
MA5160 (config) (if-ont-5/1/1-2)# service 3 profile dba OtherServices

e Lllar 4. MpUMeHNTb U3MEHEHNS.

MA5160 (config) (if-ont-5/1/1-2)# do commit
MA5160 (config) (if-ont-5/1/1-2)# do confirm

8.4.2 Hacrtpoiika napametpos DBA

8.4.2.1 Hacmpolika T-CONT type 1

T-CONT type 1 Nn03BONSIET HACTPOUTbL DUKCMPOBAHHYH NOJIOCYy. B npumepe HMxe HacTpanBaeTcs
oukcmpoBaHHasa nonoca 100 MéuT/c.

e Llar 1. Ykazatb T1n T-CONT komaHgoii t-cont-type.

MA5160 (configure)# profile dba dbal
MA5160 (config) (profile-dba-dbal)# t-cont-type 1

e Lllar 2. Yka3aTtb T!Mn OTYETOB O cocTosiHuM ovepeaein ONT komaHAon mode.

MA5160 (config) (profile-dba-dbal)# mode none
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e Llar 3. Yka3aTb napaMeTpbl hMKCcMpoBaHHOW nonockl komaHaow cbr-nrt bandwidth nnn cbr-rt
bandwidth.

3HaueHne nosockl NponyckaHust 3agaétcs B K6ut/c (1000 6ut/c), npu 3TOM OHO OKpPYrAsieTcs Ao
64 Kéut/c BHu3 B pexrme GPON v go 1024 Kéut/c BHu3 B pexxume XGS-PON.

- cbr-rt bandwidth — donkcrpoBaHHan nponyckHas nonoca, kotopas TpebyeT TOUHOro POPMUPOBaHNS
pacnpeneneHuns NPonyckHol cnocobHocTu. MoaxoanT ans Tpadmka, YyBCTBUTENBHOTO K 3aepXXKam U
jitter.

- cbr-nrt bandwidth — pukcrpoBaHHasa nponyckHas nonoca, KoTopasi He TpebyeT TOYHOro
chopMmpoBaHnsa pacnpeneneHns NPonyckHo cnoco6HOCTK. MoaxoanT ANs MeHee YyBCTBUTENbHbIX
TUNOB Tpacduka.

JonycTumo COBMECTHOE 1 pa3fefibHO NCMNOo/b30BaHME AaHHbIX Nooc. B gaHHOM npumepe 6yaem
ncnonb3osartb cbr-nrt bandwidth.

B pexvme GPON.

MA5160 (config) (profile-dba-dbal)# cbr-nrt bandwidth 100000
The value must be a multiple of 64. 100000 will be automatically adjusted to 99968

B pexnme XGS-PON.

MA5160 (config) (profile-dba-q)# cbr-nrt bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Lllar 4. Yka3aTb napamMeTpbl rapaHTUPOBaHHOM 1 MakCMMaslbHOW NON0Ckbl KOMaHAon guaranteed
bandwidth 1 maximum bandwidth, ans t-cont-type 1 oHn 6yayT paBHbl cymme cbr-rt n cbr-nrt.
B pexvme GPON.

MA5160 (config) (profile-dba-dbal)# guaranteed bandwidth 100000

The value must be a multiple of 64. 100000 will be automatically adjusted to 99968
MA5160 (config) (profile-dba-dbal)# maximum bandwidth 100000

The value must be a multiple of 64. 100000 will be automatically adjusted to 99968

B pexnme XGS-PON.

MA5160 (config) (profile-dba-q)# guaranteed bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328
MA5160 (config) (profile-dba—-q)# maximum bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Llar 5. Yka3atb napameTpbl 406aB1eHNsA AONOHUTENbHOM AMHAMMYECKO NON0Ckl KOMaHAOM
additional-eligibility, ans t-cont-type 1 gonycTMmo To/IbKO 3Ha4YeHue none.

MA5160 (config) (profile-dba-dbal)# additional-eligibility none
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e Lllar 6. NMpMMeHUTbL N3MEHEHWS.

MA5160 (config) (profile-dba-dbal)# do commit
MA5160 (config) (profile-dba-dbal)# do confirm

B cnyyae ecnm 6binmn 3agaHbl HENOAXOAALME 3HAYEHUSI OAHOTO UM HECKOJIbKMX NapamMeTpoB
ANa AaHHoro Tuna t-cont, NosABMTCS owmMbKa ¢ NoAPO6HBLIM ONMCAHMEM A0NYCTUMbIX 3HAYEHWIA
napameTpoB.

8.4.2.2 Hacmpoltika T-CONT type 2

T-CONT type 2 Nn03BONSIET HACTPOUTL rapaHTUPOBAHHYI NOJIOCY. B npyMepe Huxe HacTpanBaeTcs
rapaHTupoBaHHasi nosioca 100 Méut/c.

e Lar 1. Yka3atb T1n T-CONT komaHzoli t-cont-type.

MA5160 (configure)# profile dba dbal
MA5160 (config) (profile-dba-dbal)# t-cont-type 2

e LlUar 2. Yka3aTb TUM OTYETOB 0 COCTOsIHMM ovepeneit ONT komaHaoli mode.

MA5160 (config) (profile-dba-dbal)# mode non-status-reporting

e Llar 3. Yka3aTb NnapaMeTpbl rapaHTUpOBaHHOI nonockl komaHaol guaranteed bandwidth.

3HaueHune nosockl NponyckaHusi 3agaétcs B K6ut/c (1000 6uT/c), npu 3TOM OHO OKpYrAsieTcs Ao
64 K6ut/c BHu3 B pexxume GPON 1 o 1024 K6ut/c BHu3 B pexume XGS-PON.

B pexume GPON.

MA5160 (config) (profile-dba-dbal)# guaranteed bandwidth 100000
The value must be a multiple of 64. 100000 will be automatically adjusted to 99968

B pexume XGS-PON.

MA5160 (config) (profile-dba-q)# guaranteed bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Lllar 4. Yka3aTb napaMeTpbl MakCUMasibHOM Nosiockbl komaHaoin maximum bandwidth, ans t-cont-type 2
OHK 6yAayT paBHbl guaranteed bandwidth.
B pexume GPON.

MA5160 (config) (profile-dba-dbal)# maximum bandwidth 100000
The value must be a multiple of 64. 100000 will be automatically adjusted to 99968
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B pexnme XGS-PON.

MA5160 (config) (profile-dba-q)# maximum bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Llar 5. Yka3atb napameTpbl 406aBeHNs AONOHUTENbHOM AMHAMMYECKOM NONOCkl KOMaHAOM
additional-eligibility, ans t-cont-type 2 gonycTMmo To/IbKO 3Ha4YeHue none.

MA5160 (config) (profile-dba-dbal)# additional-eligibility none

e Lllar 6. NMpMMeHUTb N3MEHEHWS.
MA5160 (config) (profile-dba-dbal)# do commit

MA5160 (config) (profile-dba-dbal)# do confirm

B cnyyae ecnm 6binmn 3agaHbl HENOAXOAALLME 3HAYEHUSI OAHOTO UM HECKOJIbKMX NapamMeTpoB
ANa AaHHoro Tuna t-cont, NoABMTCS owmMbKa ¢ NoAPO6HBLIM ONMCaAHMEM A0NYCTUMbIX 3HAYEHWIA
napameTpoB.

8.4.2.3 Hacmpoltika T-CONT type 3

T-CONT type 3 Nn03BONSET HACTPOUTL FrapaHTUPOBAHHYHO MOJIOCY C BO3MOXHOCTbLIO BblAENEHUS
[0NOoNHUTENBHOM NoNocCkl. B npymepe Huke HacTpanBaeTcs rapaHTupoBaHHas nonoca 100 Méut/c ¢
BO3MOXHOCTbH BblaenieHms go 200 Méut/c.

e Lar 1. Yka3atb T1n T-CONT komaHzoli t-cont-type.

MA5160 (configure)# profile dba dbal
MA5160 (config) (profile-dba-dbal)# t-cont-type 3

e Llar 2. Yka3aTb TUM OTYETOB O COCTOsIHMM ovepeneit ONT komaHaoli mode.

MA5160 (config) (profile-dba-dbal)# mode non-status-reporting

e Llar 3. Yka3aTb NnapaMeTpbl rapaHTUpOBaHHOI Nnonocbl komaHaol guaranteed bandwidth.
3HaueHune nosockl NponyckaHusi 3agaétcs B K6ut/c (1000 6ut/c), npm 3TOM OHO OKpYrAsieTcs Ao
64 K6ut/c BHu3 B pexxume GPON 1 o 1024 K6ut/c BHu3 B pexume XGS-PON.
B pexume GPON.

MA5160 (config) (profile-dba-dbal)# guaranteed bandwidth 100000
The value must be a multiple of 64. 100000 will be automatically adjusted to 99968
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B pexnme XGS-PON.

MA5160 (config) (profile-dba-q)# guaranteed bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Lllar 4. Yka3aTb napaMeTpbl MakCMasibHOI Nosiockbl kKomaHAoin maximum bandwidth.
B pexvme GPON.

MA5160 (config) (profile-dba-dbal)# maximum bandwidth 200000

B pexvme XGS-PON.
MA5160 (config) (profile-dba—-q)# maximum bandwidth 200000
The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the

DBA profile in running configuration and not changed in candidate.
200000 will be automatically adjusted to 199680

e Llar 5. Yka3atb napameTpbl 406aBeHNs ONOAHUTENbHOM AMHAMMYECKOM NONOChl KOMaHAOM
additional-eligibility.

MA5160 (config) (profile-dba-dbal)# additional-eligibility non-assured
e Lllar 6. NMpMMeHUTb N3MEHEHWS.
MA5160 (config) (profile-dba-dbal)# do commit

MA5160 (config) (profile-dba-dbal)# do confirm

B cnyyae ecnm 6binmn 3agaHbl HENOAXOAALLME 3HAYEHUSI OAHOTO UM HECKOJIbKMX NapamMeTpoB
ANa AaHHoro Tuna t-cont, NoABMTCS owMbKa ¢ NoAPO6HBLIM ONMCaHMEM A0NYCTUMbIX 3HAYEHWIA
napameTpoB.

8.4.2.4 Hacmpolika T-CONT type 4

T-CONT type 4 n03BONSET HACTPOUTL MakCUMasibHY Nosiocy, 6e3 NnpefocTaBeHUs rapaHTUPOBaHHOW
nonocsl. B npumepe HMXxe HacTpanBaeTcsl MakcuMasibHas nonoca 200 MéuT/c.

e Lar 1. Yka3atb T1n T-CONT komaHzoli t-cont-type.

MA5160 (configure)# profile dba dbal
MA5160 (config) (profile-dba-dbal)# t-cont-type 4

e LlUar 2. Yka3aTb TUM OTYETOB O COCTOsIHMM ovepeneit ONT komaHaoli mode.

MA5160 (config) (profile-dba-dbal)# mode non-status-reporting
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e Llar 3. Yka3aTb napaMeTpbl rapaHTUpOBaHHOI Nonocbl komaHaol guaranteed bandwidth.

3HaueHne nosockl NponyckaHust 3agaétcs B K6ut/c (1000 6ut/c), npu 3TOM OHO OKpPYIAsieTcs A0
64 Kéut/c BHu3 B pexrme GPON u go 1024 Kéut/c BHu3 B pexxume XGS-PON.

MA5160 (config) (profile-dba-dbal)# guaranteed bandwidth 0

e Lllar 4. Yka3aTb napaMeTpbl MakCUMasibHOM Noa0Ckbl kKoMaHgon maximum bandwidth.
B pexume GPON.

MA5160 (config) (profile-dba-dbal)# maximum bandwidth 200000

B pexxume XGS-PON.

MA5160 (config) (profile-dba-q)# maximum bandwidth 200000

The value must be a multiple of 1024 because 'pon-type xgs-pon' 1is selected into the
DBA profile 1in running configuration and not changed in candidate.

200000 will be automatically adjusted to 199680

e Lllar 5. MpuMMeHNTb U3MEHEHNS.

MA5160 (config) (profile-dba-dbal)# do commit
MA5160 (config) (profile-dba-dbal)# do confirm

B cnyyae ecnm 6binn 3a4aHbl HENOAXOASLIME 3HAUEHNS] OJJHOTO /TN HECKOJIbKUX NapamMeTpoB
[Ns1 AaHHoro Tuna t-cont, NOSIBUTCS OLWIMGKA C NOAPOGHLIM ONMCAHUEM AONYCTUMbIX 3HAUYEHWI
napaMeTpoB.

8.4.2.5 Hacmpolika T-CONT type 5

T-CONT type 5 no3sosniseT rubko HacTpavsaTb npothuib DBA. B npumepe HWxe HacTpanBaeTcs
oukcmpoBaHHada nonoca 100 M6uT/c, rapaHTupoBaHHaa 200 M6uUT/C ¢ BO3MOXHOCTbIO BblgenieHnsa o 1244
MouT/c pnsa pexxuma GPON 1 ¢ BO3MOXHOCTbI0 BblgeneHusa no 9820 Méut/c gnsa pexuma XGS-PON.

e LWar 1. Yka3atb Tun T-CONT komaHzoli t-cont-type.

MA5160 (configure)# profile dba dbal
MA5160 (config) (profile-dba-dbal)# t-cont-type 5

e Llar 2. Yka3aTtb 1M OTYETOB O cocTosiHMM ovepegein ONT komaHgon mode.

MA5160 (config) (profile-dba-dbal)# mode non-status-reporting

e Llar 3. Yka3atb napameTpbl hmKkCcMpoBaHHOW nonockl komaHaow cbr-nrt bandwidth nnn cbr-rt
bandwidth.

3HaueHvne nosiockl nponyckaHusi 3agaétcs B K6ut/c (1000 6ut/c), npu 3TOM OHO OKpPYIsieTcs A0
64 Kéut/c BHu3 B pexume GPON 1 o 1024 K6ut/c BHu3 B pexume XGS-PON.
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B pexvme GPON.

MA5160 (config) (profile-dba-dbal)# cbr-nrt bandwidth 100000
The value must be a multiple of 64. 100000 will be automatically adjusted to 99968

B pexvme XGS-PON.

MA5160 (config) (profile-dba-q)# cbr-nrt bandwidth 100000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

100000 will be automatically adjusted to 99328

e Lllar 4. Yka3aTb napaMeTpbl rapaHTUPOBaHHOM 1 MakCMMasibHOW Nos10Cbl KOMaHAaol guaranteed
bandwidth 1 maximum bandwidth.
B pexvme GPON.

MA5160 (config) (profile-dba-dbal)# guaranteed bandwidth 200000
MA5160 (config) (profile-dba-dbal)# maximum bandwidth 1244000
The value must be a multiple of 64. 1244000 will be automatically adjusted to 1243968

B pexnme XGS-PON.

MA5160 (config) (profile-dba-q)# guaranteed bandwidth 200000

The value must be a multiple of 1024 because 'pon-type xgs-pon' is selected into the
DBA profile in running configuration and not changed in candidate.

200000 will be automatically adjusted to 199680
MA5160 (config) (profile-dba—-q)# maximum bandwidth 9820160

e Llar 5. Yka3atb napameTpbl 406aBeHNsA AONOHUTENbHOM AMHAMMYECKO NON0Ckl KOMaHAOM
additional-eligibility.

MA5160 (config) (profile-dba-dbal)# additional-eligibility non-assured

e Lllar 6. NMpMMeHUTbL N3MEHEHNS.

MA5160 (config) (profile-dba-dbal)# do commit
MA5160 (config) (profile-dba-dbal)# do confirm

B cnyyae ecnum 6binun 3agaHbl HENOAXOAALME 3HAYEHUSI OAHOTO UM HECKOJIbKMX NapamMeTpoB
ANa AaHHoro Tuna t-cont, NoABMTCS owMbKa ¢ NoAPO6HBLIM ONMCaHMEM A0NYCTUMbIX 3HAYEHWIA
napameTpoB.

8.5 HacTtpoiika downstream policer

Downstream policer — doyHKLMSA, NO3BONSAIOLLAA OrpaHNUYNTb Nepefady AaHHbIX B HUCXOASALWEM HanpaBneHun.
Bce nakeTbl Bbille orpaHuyeHns 6yayT oTépacbiBaTbes. Policer MOXXHO HacTpouTb Kak Ha BeCb Tpaduk Ha
ONT, TaK n Ha OTAeNbHbI cCepBUC.

B npvmepe Hue HacTpanBaeTCsl orpaHMYeHre Noiockl As Bcex cepeucos B 100 M6uT/c.

e LUar 1. BkntounTb ucnosnb3oBaHue policer. B gaHHOM cnyyae policer Bk/louaeTcs Ha BCe CEPBUCHI Ha
ONT.
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MA5160 (configure)# profile shaping 1
MA5160 (config) (profile-shaping-1)# downstream policer enable

e Lllar 2. 3agaTb HeobxoaMMble 3HayeHnss commited-rate n peak-rate. Peak-rate — nukoBas ckopocTb,
nakeTbl BbllLe 3TON CKOPOCTb ByayT oTopackiBatbcA. Commited-rate — rapaHTUpoBaHHasi CKOPOCTb, NP
[aHHOW CKOpPOCTM NakeTbl byayT nepefaHsbl 6e3 notepb. Ecnu peak-rate 6onblwe yem commited-rate, To
nonoca Mexay HUMu 6yfeT AoCTynHa AN nepefayn Tpaduka, HO BO3MOXHbI NOTEPU.

MA5160 (config) (profile-shaping-1)# downstream policer commited-rate 100000

The rate must be a multiple of 64. 100000 will be automatically adjusted to 99968
MA5160 (config) (profile-shaping-1)# downstream policer peak-rate 100000

The rate must be a multiple of 64. 100000 will be automatically adjusted to 99968

e Lllar 3. MNMpuMMeHNTb KOHUrypauuio.

MA5160 (config) (profile-shaping-1)# do commit
MA5160 (config) (profile-shaping-1)# do confirm

Takke ecTb BO3MOXHOCTb HacTpouTb policer oTaensHO anst Tpebyembix CEPBUCOB.

MA5160 (config) (profile-shaping-1)# downstream 1 policer enable
MA5160 (config) (profile-shaping-1)# downstream 1 policer commited-rate 100000

The rate must be a multiple of 64. 100000 will be automatically adjusted to 99968
MA5160 (config) (profile-shaping-1)# downstream 1 policer peak-rate 100000

The rate must be a multiple of 64. 100000 will be automatically adjusted to 99968
MA5160 (config) (profile-shaping-1)# do commit
MA5160 (config) (profile-shaping-1)# do confirm

B gaHHOM npumepe 6b110 HACTPOEHO OrpaHuYeHne Noaockl Ans nepsoro cepsuca B 100 M6ut/c.

[na Toro 4To6bI OrpaHnyYeHne NosiIockl paboTasio A1 CepBuca, Hy)XXHO OTKIUMTL policer rno6asibHO
komaHgoli: no downstream policer enable.

8.6 Hacrtpoiika storm-control B upstream-HanpaBneHuu Ha ONT

[na 3awuTsl OT «lwTOpMar, Bo3HMKLWero B PON-yacty OLT, MOXXHO BOCNO/1b30BaTLCA PaCLUMPEHHBLIMA
dyHkuusaMy npodounns shaping.

OrpaHnyeHne 3agaetcs gns broadcast- n multicast-tpacduka B Konnuectse nakeTos B cekyHAy. Mpu
Heo6X04MMOCTH MOXHO 06ecneunTb IorMpoBaHne CobbITUA MO NPEBbILLEHNIO NOpOra ¥ BbINOHUTL
6noknpoBky ONT.

e Llar 1. MNepelitn BO view Heob6xoammoro npoduns shaping.

MA5160# configure terminal
MA5160 (configure)# profile shaping 1
MA5160 (config) (profile-shaping-1)#
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LWar 2. BkniounTb storm-control ans broadcast-tpadnka n multicast-tpadmka.

MA5160 (config) (profile-shaping-1)# upstream multicast
MA5160 (config) (profile-shaping-1)# upstream broadcast

storm-control enable
storm-control enable

LWar 3. 3agartb 3HauyeHue rate-limit B naketax B cekyHAy, Npy KOTopom 6yaeT cpabaTtbiBaTb storm-

control.

MA5160 (config) (profile-shaping-1)# upstream multicast
MA5160 (config) (profile-shaping-1)# upstream broadcast

LLar 4. BbibpaTb AeicTBre Npu 06HaAPYXEHUN «LUTOpMay.

MA5160 (config) (profile-shaping-1)# upstream multicast
MA5160 (config) (profile-shaping-1)# upstream broadcast

LWar 5. IameHnTb BpeMs 6/10knpoBku ONT.

MA5160 (configure)# pon olt ont-block-time 300

Lar 6. MpumeHUTb KOHGUrypaumtio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

storm-control rate-limit 2000
storm-control rate-limit 2000

storm-control logging shutdown
storm-control logging shutdown
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8.7 Hacrtpoiika mapping VLANs uepe3 ognH GEM-port

HasHaueHune npoduns cross-connect co3aaéT cepBucHbIi GEM-nopT (noruyeckunii kaHan nepefayn AaHHbIX B
TexHonormn GPON, ncnonb3yetcs ans nepeaayn gaHHoix Mmexay OLT n ONT), koTopomy conocTasisitoTcs vid,
yKa3aHHble B 3TOM cross-connect.

Ha ovH cepBMC MOXHO Ha3HauMTb TOIbKO OAMH Npodu/ib cross-connect, Takum 06pa3om, B CTaH4apTHOM
pexume Ha 04HOM cepBUce BO3MOXHO 3a4aTb TosIbko ogHO VLAN-npeobpasoBaHue.

Mapping no3sonsieT 060MTK 3TO OrpaHNYeHne 1 conoctasnTb ogHomy GEM-nopTty gononHutesnibHblie VLAN.
O6uee KOMYECTBO NpaBua mapping, 4OCTYNHOe A8 HAacTpolikn Ha ogHoM ONT — 255, ogHako pasHble
mogenu ONT nognepxvearoT pasHoe KOJIM4YecTBO npasusl.

e LWWar 1. Co3gartsb profile cross-connect c Heo6xoanmbiMy napameTpamu 1 profile ports. B nepsom
npodousne 6yaet ucnonb3oBatbes tag-mode double-tagged, Bo BTOpoM Heo6xoamMmo ocTtaBuTth tag-
mode single-tagged. 3HaueHus vid fOMKHbI ObITb OT/IMYHBIMK OT TEX, KOTOPbIE BYAYT HACTPOEHbI B
npasunax mapping.

MA5160 (configure)# profile cross-connect crossconnectl

MA5160 (config) (profile-cross-connect-crossconnectl)# outer vid 2000

MA5160 (config) (profile-cross-connect-crossconnectl)# inner vid 500

MA5160 (config) (profile-cross-connect-crossconnectl)# user vid 10

MA5160 (config) (profile-cross-connect-crossconnectl)# tag-mode double-tagged
MA5160 (config) (profile-cross-connect-crossconnectl)# vlan-replace olt-side
MA5160 (config) (profile-cross-connect-crossconnectl)# traffic-model 1-to-1
MA5160 (config) (profile-cross-connect-crossconnectl)# ont-mode bridge
MA5160 (config) (profile-cross-connect-crossconnectl)# bridge group 1

MA5160 (config) (profile-cross-connect-crossconnectl)# exit

MA5160 (configure)# profile cross-connect crossconnect2

MA5160 (config) (profile-cross-connect-crossconnect2)# outer vid 3000

MA5160 (config) (profile-cross-connect-crossconnect2)# user vid 600

MA5160 (config) (profile-cross-connect-crossconnect2)# traffic-model 1-to-1
MA5160 (config) (profile-cross-connect-crossconnect2)# ont-mode bridge
MA5160 (config) (profile-cross-connect-crossconnect2)# bridge group 2

MA5160 (config) (profile-cross-connect-crossconnect2)# vlan-replace olt-side
MA5160 (config) (profile-cross-connect-crossconnect2)# exit

MA5160 (configure)# profile ports portsl

MA5160 (config) (profile-ports-portsl)# port 1 bridge group 1

MA5160 (config) (profile-ports-portsl)# port 2 bridge group 2

MA5160 (config) (profile-ports-portsl)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e Llar 2. MepeinTn K HacTpolike KoHdurypaumm ONT.

MA5160# configure terminal
MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)#
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e Lllar 3. lo6aBuTb cepBuchl. [pn aTom co3gaayTcs asa GEM-nopta — no ogHOMY Ha cepsuc. B nepsom
cepsuce yepes GEM-nopt 6yaeTt BbinosiHeHo VLAN-npeo6pasoaHme outer vid 2000 c inner vid 500 co
cTtopoHbl OLT B user vid 10 co ctopoHbl ONT 1 Hao6opoT. Bo BTopom — outer vid 3000 co ctopoHbl OLT

B user vid 600 co ctopoHbl ONT.

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect crossconnectl dba dbal
MA5160 (config) (if-ont-5/1/1)# service 2 profile cross-connect crossconnect2 dba dbal
MA5160 (config) (if-ont-5/1/1)# profile ports portsl

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

e Lllar 4. lo6aBnTb Ha cCepBUCLI HEOOXOAUMOE KOSIMYECTBO Npasuna mapping. 3To NO3BO/IUT He
co3gasaTb HOBbIi GEM-nopT 1 caenate VLAN-npeo6pasoBaHns Apyrux vid, ykazaHHbIX B npaBuiax
mapping yepe3 GEM-nopTbl, co3gaHHble B ware 3. B npodiusie cross-connect crossconnect1 HacTpoeH
tag-mode double-tagged, noatomy B B npaBuiax mapping Ansi 3Toro cepsuca 06s13aTeNbHO

vcnosib3oBaHue inner vid.

MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service

e LWar 5. PaspelwnTtsb Bce outer vid Ha HyxHOM front-port.

MA5160 (config) (if-ont-5/1/1)# exit

mapping
mapping
mapping
mapping
mapping

MA5160 (configure)# interface front-port 1/1
MA5160 (config) (if-front-1/1)# vlan allow 2000,3000,4000,4001,3000-3003

e Lllar 6. NpuMeHUTbL KOHUIypauuio.

MA5160 (configure)# do commit
MA5160 (configure)# do confirm

outer
outer
outer
outer
outer

vid
vid
vid
vid
vid

4000
4001
3001
3002
3003

inner vid 40 user vid 61
inner vid 41 user vid 62
user vid 31
user vid 32
user vid 33

Mapping paboTaeT TO/IbKO Ha cepBucax HaCTPOEHHbIX B pexnmMe ont-mode bridge.
BonbwmnHcTBo ONT nogaepxmeaeT mapping To/1bko Ha cxemax c traffic-model 1-to-1.
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8.8 Hactpoinika WAN-uHTepcpeiicoB ONT no OMCI

[ns cozpanus n HacTpoiikn WAN-uHTepdeiicos ¢ routed-ycnyroii (ont-mode router) nocpeactsom OMCI
ncnonblyetcs npochunb iphost, koTopblli Ha3HavaeTca Ha cepuc ONT. B HeM ykasbiBaeTCcs TUM cepBuca, a
Takke pexum nonyyvenuns IP-agpeca. VLAN ans nHtepcpeiica aBTomatnyeckm onpegenserca Ha OCHOBe
npodounsa cross-connect: npu vian-replace ont-side 6ynet Bbi6paH outer-vid, npu vlan-replace olt-side 6yaet
Bbl6paH user vid. B npodmne ports BbinosHaeTcsa npmBsska LAN-MHTephelicoB K COOTBETCTBYOLLEMY
cepBucy. Bo3aMoxHO co3gaTtb He 6onee 4 uHTepdgelicos (service-type: management, iptv, internet,

voice). Kaxblii service-type MoXeT 6bITb Ha3HauYeH TO/IbKO Ha OAVH 13 CEPBUCOB.

e Lar 1. Co3gaTb YeTbipe Npodnnsi cross-connect ¢ He06X0AMMbIMM NapameTpammn A1 CEPBUCOB.
3HauyeHue vlan-replace no ymonuaHuto ont-side, cootsetctBeHHO VLAN /19 COOTBETCTBYHOLLENO
nHTepgeinca Ha ONT 6yaeT paseH outer vid.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect pppoe

MA5160 (config) (profile-cross-connect-pppoe)# outer vid 1100
MA5160 (config) (profile-cross-connect-pppoe)# exit

MA5160 (configure)# profile cross-connect voice

MA5160 (config) (profile-cross-connect-voice)# outer vid 1101
MA5160 (config) (profile-cross-connect-voice)# exit

MA5160 (configure)# profile cross-connect 1iptv

MA5160 (config) (profile-cross-connect-iptv)# outer vid 99
MA5160 (config) (profile-cross-connect-1iptv)# multicast enable
MA5160 (config) (profile-cross-connect-1iptv)# exit

MA5160 (configure)# profile cross-connect tr

MA5160 (config) (profile-cross-connect-tr)# outer vid 1102
MA5160 (config) (profile-cross-connect-tr)# exit

e LWar 2. Co3gatb Heobxogumble npodmnnn iphost ansa HacTpolikn cepsmcoB Ha ONT.

MA5160 (configure)# profile iphost internet-pppoe

MA5160 (config) (profile-iphost-internet-pppoe)# mode pppoe

MA5160 (config) (profile-iphost-internet-pppoe)# service-type internet
MA5160 (config) (profile-iphost-internet-pppoe)# wan-config enable

MA5160 (config) (profile-iphost-internet-pppoe)# wan-config nat enable
MA5160 (config) (profile-iphost-internet-pppoe)# exit

MA5160 (configure)# profile iphost iptv-rg-bridge

MA5160 (config) (profile-iphost-iptv-rg-bridge)# service-type iptv

MA5160 (config) (profile-iphost-iptv-rg-bridge)# wan-config enable

MA5160 (config) (profile-iphost-iptv-rg-bridge)# wan-config connection-type bridge
MA5160 (config) (profile-iphost-iptv-rg-bridge)# exit

MA5160 (configure)# profile diphost voice-static

MA5160 (config) (profile-iphost-voice-static)# mode static

MA5160 (config) (profile-iphost-voice-static)# service-type voice

MA5160 (config) (profile-iphost-voice-static)# exit

MA5160 (configure)# profile diphost management-dhcp

MA5160 (config) (profile-iphost-management-dhcp)# service-type management
MA5160 (config) (profile-iphost-management-dhcp)# exit
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e LWar 3. Co3gatb npocunm ports, management 1 voice. B npodunne ports 3agatb cootsetcTene LAN/
WLAN-uHTepcpeiica ONT cepsucy. ina co3gaHus MHTepdelicoB ¢ OAHOUMEHHbLIMI TUNaMy CEPBUCOB
Heo6xoA4umo co3gaTb Npodnav management v voice.

MA5160 (configure)# profile ports ont

MA5160 (config) (profile-ports-ont)# igmp multicast dynamic-entry 1 vid 99 group 224.0.0.0
239.255.255.,255

MA5160 (config) (profile-ports-ont)# veip multicast enable

MA5160 (config) (profile-ports-ont)# veip igmp downstream tag-control replace-tag
MA5160 (config) (profile-ports-ont)# veip igmp downstream vid 99

MA5160 (config) (profile-ports-ont)# veip igmp upstream tag-control replace-tag
MA5160 (config) (profile-ports-ont)# veip igmp upstream vid 99

MA5160 (config) (profile-ports-ont)# port 1 bind service 1

MA5160 (config) (profile-ports-ont)# port 2 bind service 2

MA5160 (config) (profile-ports-ont)# port wlan 1 bind service 1

MA5160 (config) (profile-ports-ont)# exit

MA5160 (configure)# profile management tr

MA5160 (config) (profile-management-tr)# no omci-configuration enable

MA5160 (config) (profile-management-tr)# exit

MA5160 (configure)# profile voice sip

MA5160 (config) (profile-voice-sip)# sip outbound-proxy address '"192.168.101.2"
MA5160 (config) (profile-voice-sip)# exit

e LlUar 4. [Jo6aBnTb cepBuchl 1 npocpunn Ha ONT. [Ins cepBuca co CTaTUYECKUMI HACTpoikamu ip
yKasaTb HyXHble agpeca, AJ1s cepBuca c pppoe ykasaTb username u password.

MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service
MA5160 (config) (if-ont-5/1/1)# service profile cross-connect tr dba dbal
MA5160 (config) (if-ont-5/1/1)# service profile iphost management-dhcp
MA5160 (config) (if-ont-5/1/1)# profile ports ont

MA5160 (config) (if-ont-5/1/1)# profile voice sip

MA5160 (config) (if-ont-5/1/1)# profile management tr

MA5160 (config) (if-ont-5/1/1)# do commit

MA5160 (config) (if-ont-5/1/1)# do confirm

profile cross-connect pppoe dba dbal
iphost pppoe username user password pswd
profile iphost internet-pppoe
profile cross-connect iptv dba dbal
profile iphost iptv-rg-bridge
profile cross-connect voice dba dbal
profile iphost voice-static

iphost static ip 192.168.101.100
iphost static mask 255.255.255.0
iphost static gateway 192.168.101.1
iphost static dns primary 1.1.1.1
iphost static dns secondary 1.1.1.2

A DA WWWWWWWNNRERRK

e Lar 5. /15 MOHUTOPMHIa Co3JaHHbIX MHTepdoelico Ha ONT ncnosnb3oBaTth komaHgy show interface ont
<slot-id>/<port-id>/<ont-id> iphosts [extended].

MA5160# show interface ont 5/1/1 iphosts
MA5160# show interface ont 5/1/1 iphosts extended
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HacTtpoiika nHtepdueiicoB ONT nocpeactsom OMCI He cTaHaapTusnpoBaHa. JaHHasa pyHKUnA
KOHhMrypupyeTcs ¢ ncnosib3oBaHnem nponpuetapHbix ME, ans koppektHoii pa6oTbl ONT OH go/mKeH
nx NoanepXxueaTb.

Mpwn koHurypaumm nHtepdeiicos ONT no OMCI apyrune nHrepdelicbl Ha HEM yaanawTcs. Co3gaHHble
no OMCI nHTepdpeiicbl He ByayT HacTpoeHbl/yganatcsa ¢ ONT, ecnm otcyTcTBYyeT npochunb iphost B
KoHdourypaumm ONT.

B03MOXHO co3gaHne MynibTUCEePBUCHbIX MHTEPECOB, BKIOYAIOLLMX HECKOBKO service-type,
HanpumMep service-type internet management iptv.

8.9 Hacrtpoiika SIP Ha ONT no OMCI

e Llar 1. Co3patb profile cross-connect c Heo6xoanmbIm outer vid.

MA5160# configure terminal

MA5160 (configure)# profile cross-connect VoIP

MA5160 (config) (profile-cross-connect-VoIP)# outer vid 1101
MA5160 (config) (profile-cross-connect-VoIP)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e Llar 2. Co3gatb WAN-nHTepgelic, 3aaas profile iphost c service-type voice.

MA5160 (configure)# profile -diphost VoIP

MA5160 (config) (profile-cross-connect-VoIP)# service-type voice
MA5160 (config) (profile-cross-connect-VoIP)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e LWWar 3. Ansa HacTpolikn npoduns SIP co3patb profile voice. MopT no ymonuanuto gns proxy un outbound-
proxy — 5060.

MA5160 (configure)# profile voice VoIP

MA5160 (config) (profile-voice-VoIP)# sip domain test.domain.sip
MA5160 (config) (profile-voice-VoIP)# sip proxy address 192.168.1.100
MA5160 (config) (profile-voice-VoIP)# exit

MA5160 (configure)# do commit

MA5160 (configure)# do confirm

e LLar 4. MepeiiTn K HacTpoiike kKoHdurypauun ONT, go6aBuTb cepBuc 1 co3gaHHble npodunu (iphost
voice).

MA5160# configure terminal

MA5160 (configure)# interface ont 5/1/1

MA5160 (config) (if-ont-5/1/1)# service 1 profile cross-connect "VoIP" dba "dbal"
MA5160 (config) (if-ont-5/1/1)# service 1 profile iphost "VoIP"

MA5160 (config) (if-ont-5/1/1)# profile voice "VoIP"
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e LWar 5. HacTtpouTb nonb3oBarteneii SIP ans voice-nopra.

MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# do commit

MA5160 (config) (if-ont-5/1/1)# do confirm

e Lllar 6. HacTpoutb gononHutensHble napameTpbl SIP.

MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# voice port
MA5160 (config) (if-ont-5/1/1)# do commit
MA5160 (config) (if-ont-5/1/1)# do confirm

1
1
1

Y

sip
sip
sip

sip
sip
sip
sip

account number testl123
account username user-phone
account password test-pass

features
features
features
features

cid call-number

cid anon-cid-block
call-wait enable
call-presentation visual

KomaHpa voice port <1-2> enable BktouaeT oN0ONHUTENbHbIE NAapaMeTpbl voice port <1-2>

physical.

e Llar 6. [nA npocmoTpa COCTOSAHUA voice-nopTa ucnonb3osatb komaHay show interface ont <slot-id>/

<port-id>/<ont-id> voice-ports.

MA5160 (config) (profile-voice-VoIP)# do show interface ont 5/1/1 voice-ports

POTS UNI ##

Codec:

Session status:

Session type:

1st call
Packet period (ms):
Destination address:

2nd call
Packet period (ms):
Destination address:

PCMU
In session
2Way

20
192.168.1.100

20

2

PCMU
In session
2Way

20
192.168.1.100

20
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9 O6HoBneHue MO ONT

B paHHoli rnase onucaH mexaHuam o6HoBneHus MO ONT no OMCI.

9.1 3arpy3ka MO gna o6HoBneHus ONT

e LWar 1. Ana 3arpy3ku thaiina c npowwmskoii ONT Ha TepMUHaNT HY>XHO BOCMOJ/1b30BaTbCSA KOMaHA0 copy.

MA5160# copy tftp://192.168.1.5/ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin fs://ont-
firmware

e Llar 2. [ns npocmoTpa 3arpy>XeHHbIX hainsioB Hy>XHO BOCMO/1b30BaTbCsl KOMaHAoi show firmware ont
list.

MA5160# show firmware ont list

## File Version Hardware
1 ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin 2.9.5.2447 NTU-RG-5421G-
WZ:rev.B

NTU-RG-5421G-
Wac:rev.B

NTU-RG-5402G-
W:rev.B
2 ntu-l-revc-5.30.0-build52.fw.bin 5.30.0.52 NTU-1:rev.C

e LWar 3. AnAa yganeHuns scex npolwmvsok ONT ¢ TepmnHana TpebyeTcs ucnonb3osarb KomaHay delete
firmware ont * nnu ykasatb nms obpasa.

MA5160# delete firmware ont ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin
ONT firmware 'ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin' deleted successfully

[na xpaHeHust MO ONT Ha OLT BbigeneH 1 I'b. ECTb BO3MOXHOCTL nepesanncu camblx cTapbIiX
dhalinos npwu 3arpyske HoBoro MO, nogpobHee B pasgene KoHTpob NnamsaTi, 3aHMaeMoi
oainiamm MO ONT.

9.2 YnpasneHue o6HoBneHuem MO ONT

e LWWar 1. insa ctapta 06HOBNEHMS NPOLLMBKN HEOGXOAUMO MCMONb30BaTh KoMaHAy firmware update start.
Cuctema HanuLeT o Tekyux ctatycax o6HosneHna ONT. Mo 3aBepLueHmnn o6HoBieHnss ONT
aBTOMAaTMYECKM NepesarpysnTcs U HauyHeT paboTy ¢ HoBoi Bepcueii MO.

MA5160# firmware update start interface ont 5/7/1-10 filename ntu-rg-542x-revb-2.9.5-rtk-
build2447.fw.bin

ONT 5/7/1 1is not connected

ONT 5/7/2 dis currently being updated

ONT 5/7/3 dis currently in the update queue

ONT 5/7/4 firmware will be updated

ONT 5/7/5 not ready for firmware update
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e LWar 2. lns ocTaHOBKM OGHOB/IEHMSI NPOLLUMBKA HEOBXOAMMO MCNo/b3oBaTh komaHay firmware update
stop.

MA5160# firmware update stop interface ont 5/7/1-10
ONT 5/7/1 dis not connected
ONT 5/7/2 firmware updating will be stopped
ONT 5/7/3 firmware updating will be removed from the update queue
ONT 5/7/4 does not need to stop updating

e LWar 3. 1ns npocmMoTpa COCTOSIHNS OOHOBIEHMS NPOLLMBKA HEOGXOAMMO UCMOb30BaTb KOMaHay show
interface ont <slot-id>/<port-id>/<ont-id> firmware update status.

MA5160# show interface ont 5 firmware update status

## Slot PON-port ONT ID Firmware Status Update type
157 2 ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin FWUPDATING AUTO
2 57 3 ntu-rg-542x-revb-2.9.5-rtk-build2447.fw.bin QUEUE MANUAL

MA5160# show interface ont 2/3/51-60 firmware update status
There are no ONT that update the firmware at the moment

CocTosiHMe 06HOB/IEHUSA MOXET UMETb CTaTycC:

- FWUPDATING — B fjaHHbIn MOMEHT npoucxogut o6HossieHne ONT;
- QUEUE — ONT oxupgaeT cBoeli ouepean Ha 06HOB/IEHME.

[ns Kaxagon 3annucu ykasaH TN 06HOBNEHWS:

- AUTO — o6HoBneHne ONT cornacHo npasuly aBTOOGHOB/IEHWS;

- MANUAL — o6HoBrieHre ONT no komaHze nosib3oBartens.

9.3 ABTOOGHOB/NeHuUue MO ONT

[na BknoveHna aBToo6HOBIEHUSA MO ONT Hy)KHO BblOpaTh rNobasnbHbIN PeXxrm aBTO6HOBIEHUS, CO34aTb
cnucok npasun g kaxgoro EquipmentID n no6asuTb npasuia aBTOOOHOBNEHNS.

e Llar 1. 3agaTb rno6asibHblii pexxum aBToo6HoBNeHna FW ONT. 19 aToro Heo6xoanmo
BOCMO/1b30BaTbCA KOMaHA0i auto-update-ont mode ¢ ykazaHvem pexvma 06HOBNEHNUS:
- immediate — no3BonsieT Ha4YaTb HEMeAIEHHOE 0OHOBNIEHNE BCEX MOAKAOYEHHbLIX ONT;
- postpone — o6HoBIeHMe ONT 6yaeT NPponCXoanTb TO/IbKO B MOMEHT noakatoyeHns ONT;
- disable — oTkntouaeT aBTo06HOBNEHNE ONT.

MA5160# configure terminal
MA5160 (configure)# auto-update-ont mode postpone

e Llar 2. ina opraHn3auum npouecca aBTromarmyeckoro o6HosieHns MO ONT Heobxoanmo co3faTb
CMUCOK NpaBuni aBTOOBHOBEHMSA OJ/19 KOHKpeTHOoM mogenv ONT. ins co3gaHusa cnucka cnepyet
BOCMO/Ib30BaTbCA KOMaHA0 auto-update-ont, B kauecTBe napameTpa ykasaTtb EquipmentID ONT.

MA5160 (configure)# auto-update-ont NTU-1l:rev.C
MA5160 (config) (auto-update-ont-NTU-1:rev.C)#

e LUar 3. MNpu go6asneHnm npasu/ B CNMCOK HEO6X0AMMO yKkasaTb TekyLuyto Bepcuto ONT n nms
npeaBapuTenbHO 3arpyXeHHoro garina Mno.
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-match — Homep Bepcun MO ONT gosmkeH coBnagath C yKasaHHbIM B NpaBuie;
-not-match — npasuno otpabotaeT, ecnu Bepcus MO ONT He paBHa yka3aHHOM.

MA5160 (config) (auto-update-ont-NTU-1)# fw-version match 3.26.5.101 filename ntu-1-
revc-5.30.0-build52. fw.bin

MA5160 (config) (auto-update-ont-NTU-1)# fw-version not-match 3.28.6.152 filename ntu-1-
revc-5.30.0-build52. fw.bin

MpaBuna B CNUCKe HeMb3si U3MeHUTb. /19 BHECEHUA N3MEHEHWI He06X0AMMO yaaUTb
npaBwsio, BOCMO/Ib30BaBLUMCL KOMaHAOM No, Noc/ie Yero co3aaTtb HOBOE.

Mpwv yKasaHMn BEPCUMN €CTb BO3MOXHOCTb UCMO/Ib30BaTh CUMBOA "*", OH AO/MKEH ObITh
€ANHCTBEHHbIM U NOCNeAHNM A1 HoOMepa Bepcun. O3HavaeT, 4yTo nocne "*" B Homepe Bepcum
MOryT ObITb 1106bIE CUMBOJIbI 1 JT060€ NX KONMYECTBO. Hanpumep, npu ykaszaHum "3*", 6yayT Bce
BEpCUM, HaunHatowwmecs ¢ umdpsl 3 (3.0.0.39, 3.5.7.156, 3.10.1.1088).

MA5160 (config) (auto-update-ont-NTU-1)# fw-version match 3x filename
ntu-l-revc-5.30.0-build52.fw.bin

Lar 4. [ns Hy)XHOro NpaBuNa BbIGPaTh PEXUM PaboThbl, ykazae napameTp mode.

MA5160 (config) (auto-update-ont-NTU-1)# fw-version match 3.26.5.101 filename ntu-1-
revc-5.30.0-build52.fw.bin mode immediate

LLiar 5. Bk/1tounTb BO3MOXHOCTb 06HOB/IEHMSI Ha 60/1ee paHHKe Bepcui, ykasas napameTp downgrade.

MA5160 (config) (auto-update-ont-NTU-1)# fw-version match 3.26.5.101 filename ntu-1-
revc-5.30.0-build52.fw.bin mode immediate downgrade enable

LLar 6. Mpu Heo6xoaAMMocTM 06HOBeHMs MO ¢ BHeLLHero cepeepa TpebyeTcs ykasaTb remote.

MA5160 (config) (auto-update-ont-NTU-1)# fw-version match 3.26.5.101 filename ntu-1-3.28.6-
buildil52.fw.bin remote

LWar 7. ins npocmMoTpa cnucka npaeuns aBTOO6HOBMEHMS HEOGXOAMMO UCMONb30BaTb KOMaHay show
running-config auto-update ont.

MA5160 (config) (auto-update-ont-NTU-1)# do show running-config auto-update-ont
auto-update-ont mode postpone
auto-update-ont NTU-1
fw-version match 3.26.5.101 filename ntu-1-revc-5.30.0-build52.fw.bin mode global
downgrade disable
fw-version not-match 3.28.6.152 filename ntu-l-revc-5.30.0-build52.fw.bin mode global
downgrade disable
exit

B cnyyae ecnv npaBun B CNMUCKe HECKOJIBKO, OHW ByayT oTpabaTbiBaTbCsA N0 nopsaaky. HoBble
3anucy 4o6aBNsATCS B KOHEL, CMUCKA, C HAVMEHbLUUM NPUOPUTETOM.

e Lllar 8. InA yganeHns Bcex CNMCKOB aBTOOOHOB/IEHUA HEOOXOAMMO UCMNO/b30BaTb KOMaHAy auto-
update-ont clear. JaHHasi KoOmaHAa yaanseT Bce npaBuna, Ana scex EquipmentiD.
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MA5160 (configure)# auto-update-ont clear
Attention, all auto-update ONT rules will be deleted! Continue? (y/n) vy

9.3.1 Hacrtpoiika yganeHHoro cepsepa ans aBtoo6HoBneHus MO ONT
Mpn ncnonb3oBaHWM BHELLHETO cepeepa a1 asTooo6HoBs1eHnsA MO ONT Heobxoanma HacTpolika.

e Llar 1. HactpouTs url cepsepa.

MA5160 (configure)# firmware ont remote-server url ftp://10.10.10.10/NTU-1C/

e lllar 2. HacTpouTb username cepsepa.

MA5160 (configure)# firmware ont remote-server username tester

e Lllar 3. HactpouTb password cepsepa.

MA5160 (configure)# firmware ont remote-server password password

9.4 KoHTponb namsaTn, 3aHnmMaemown caiinamu MO ONT

Ha OLT yctaHoBneHo orpaHuyeHue: cpaiinibl MO ONT moryT 3aHumathb He 6onee 1 I'b Ha gucke. MNpwu nonbITke
MPEBbLICUTL 3TO 3HAYEHNE NOABUTCA OLINOKA.

Exceeded 1Gb memory 1limit for ONT firmwares. Delete firmwares with 'delete firmware ont' or
enable 'firmware ont auto-replace' option.

Mpn HeO6X0AMMOCTN MOXHO HACTPOUTb (HYHKLMIO aBTOMATUYECKON 3ameHbl chaiinos MO ONT. Mo ymonyaHuto
3TOT (PYHKUMS OTK/IOUEHA, /11 BK/IIOUYEHNMS BbINOSIHUTE KOMaHAbI.

MA5160 (configure)# firmware ont auto-replace enable
MA5160 (configure)# do commit
MA5160 (configure)# do confirm

B cnyyae HexBaTKv CBOGOAHOW NaMaTy A5 3arpy3kn HoBbIx dhaiinos MO ONT camble cTapble dhaiinbi MO
ONT 6yayT yaaneHsl. MNpu 3ToM, eCnn yaanéHHblii dhaiin ynoMmHaeTcsi B KOHUrypaumm, nosiBuTcs
npeaynpexaeHue.

ONT Firmware '<filename>' has been deleted but is still used in config.

Ecnv yaanéHHblii cpalin He yrnoMuHaeTcst B KOHpMrypauuuy, To npeaynpexaeHus He 6yaerT.
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10 Hactpoika OLT

10.1 Hactpoiika BpeMeHU 610knupoBkn ONT

Mpwn o6HapyxeHun ay6nunposaHns MAC (korga Ha aByx noptax OLT o6yyeH oanHakoBblii MAC-aapec)
npovicxognt 6nokmposka ONT Ha ycTaHOBNEHHbIN TaiMep. 3HavyeHne 3Toro TaliMepa MOXHO HaCTPOUTb C
NoMOLLbI0 KoMaHAbl pon olt ont-block-time.

MA5160# configure terminal

MA5160 (configure)# slot 1

MA5160 (config) (slot-1)# pon olt ont-block-time 200
MA5160 (config) (slot-1)# do commit

MA5160 (config) (slot-1)# do confirm

10.2 Hacrtpoiika unactivated-timeout

Unactivated-timeout — 370 Taiimep, no ncteyeHmum kotoporo ONT GyaeT yaaneH n3 MOHUTOPUHTIA, eC/IM OT HEro
He MoCTynasio COOOLEeHN O NOLKTHOYEHUN.

MA5160# configure terminal

MA5160 (configure)# slot 1

MA5160 (config) (slot-1)# pon olt unactivated-timeout 40
MA5160 (config) (slot-1)# do commit

MA5160 (config) (slot-1)# do confirm

10.3 Hactpoiika metoga ayteHTUpukauum ONT

MeTopg ayTeHTudpmkaumm ONT 3agaéTtcs komaHAol pon olt authentication. Bo3moxHa ayteHTudmkauma ONT
Mo Naposio, N0 CepUtHOMY HOMepPY 1 No 0601M NapamMeTpam.

MA5160# configure terminal

MA5160 (configure)# slot 1

MA5160 (config) (slot-1)# pon olt authentication both
MA5160 (config) (slot-1)# do commit

MA5160 (config) (slot-1)# do confirm

10.4 Hacrtpoiika password-in-trap

Bo3moxHo nonyunts PON-password HeckoHdurypupoBaHHbix ONT B ALARM-trap.

MA5160# configure terminal

MA5160 (configure)# slot 1

MA5160 (config) (slot-1)# pon olt password-in-trap
MA5160 (config) (slot-1)# do commit

MA5160 (config) (slot-1)# do confirm
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11 MOHUTOPUHT paboTbl TEpMUHaNa

11.1 O6wan nHopmayuns

11.1.1 MpocmoTp TeKyweit Bepcum NO TepmnHana

[ns npocmoTpa nHghopMaLuy o Tekylleii Bepcum MO TepMuHana ncnonb3yeTcsi komaHaa show version.

MA5160# show version
Eltex MA5K-FC16L: software version 1.1.0 build 4825 (afecc990) on 23.04.2025 16:05

11.1.2 MpocmoTp nHcpopmayum o TepMmuHane
[nsa npocmoTpa nHhopmaumm o TepMmuHasie Heo6xo0AMMO UCNOb30BaTb kKoMaHAy show system environment.

MA5160# show system environment

Crate factory data:

Device name: MA5160

Hardware revision: 1vo

Serial number: 0L13000021

MAC address: EC:B1:E0:7D:61:90

Reset-button status: reset-only

Power monitor:
Version: 1.0.0 2024.12.02 10:02
Feeder 1:
Voltage, V: 47,8
Current, 5,9
Feeder 2:
Voltage, V: 0,0
Current, A: 0,0

>

Fan module:

Status: ok
Target speed, %: 60
Fan min speed, %: 40
DC-DC 1:
Out voltage, V: 11,9
Out current, A: 9,6
Temperature, (*C): 45
DC-DC 2:
Out voltage, V: 0,0
Out current, A: 0,0
Temperature, (*xC): 0

Factory data:

Device name: FM-MA5K-2800-01
Hardware revision: 1v0
Serial number: GP83000021
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Ta6nuua 39 — MNMapameTpbl yCTpOicTBa

MapameTp OnucaHue

Crate Factory YHukanoHas nHpopmaums o wacev MAS020

Reset-button status [encTBre npu HaxxaTnn KHOMKKM reset

Power monitor VHdopmaLmsa o nuTaHum waccu

Fan module VHdhopmaums o BeHTNaHenm

Status CocTosiHVEe BEHTUNATOPOB

Target speed 3afiaHHas cKOpOCTb BpaLLeHnUsi BEHTUASATOPOB OJ/19 K&XKA0r0 YPOBHS
Fan min speed MWHUMaNbLHO JOMYyCTMMas CKOPOCTb BpalleHWs BEHTUIATOPOB
DC-DC 1/2 MHhopmaLmsa o nuTaHnum BEHTNaHe N

Factory data YHuKanbHas MHhopMauusi 0 BEHTNaHeNm

11.1.3 MpocmoTp nHcpopmayum o6 ynpasnfaowmx nnarax

[na npocmoTpa nHdopmMaumm 06 ynpasnsoowmx naarax Heobxoammo ncnonb3osaTe komaHay show fe <fe-id>
system environment.

MA5160# show fc 1 system environment

System information (FC 1):

Uptime: 17 hours, 41 minutes, 28 seconds
CPU load average (1m, 5m, 15m): 0.20, 0.36, 0.35
Free RAM/Total RAM (GB): 13.11/15.59
Free disk space/Total disk space(GB)): 5.69/7.20
Temperature:
Sensor Front SFP (xC): 35
Sensor Switch chip (xC): 44

HW information:
FPGA version: 6.0
PLD version: 193.0

Factory data:

Device name: MA5K-FCl6L
Hardware revision: 1v2

Serial number: FCC1000029

MAC address: EC:B1:E0Q:7D:68:B0O
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MapameTtp
Uptime
CPU load average
Free RAM/Total RAM
Free disk space/Total disk space
Temperature
FPGA version
PLD version

Factory data

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

OnucaHwue

Bpems HenpepbiBHOM paboTbl yCTpoicTBa
CpepfHsisl 3arpyska npoweccopa
Csob6ogHasn/obuwan onepaTtuBHas namsaTb
CBobogHasn/obLasn aHeproHesasncmas NnamsTb
TemnepaTypa Cc faTyMKoB

Bepcusa MO FPGA

Bepcusa MO PLD

YHukanbHasa nHcopmaums 06 ycTpoiicTee

11.1.4 NMpocmoTp nHhopmayum o cnortax

[ns npocmoTpa nHopMauun o criotTax Heobxoaumo mncnonb3oBaTb KomaHay show slot <slot-id> system

environment.

MA5160# show slot 5 system environment

System information (Slot 5):

Uptime: 17 hours, 38 minutes, 29 seconds
CPU load average (1m, 5m, 15m): 0.87, 0.94, 0.99
Free RAM/Total RAM (GB): 6.01/7.72
Temperature:
Sensor Switch chip (xC): 37
Sensor Close to Switch chip (*C): 36
HW dinformation:
FPGA version: 6.0
PLD version: 3.0

Factory data:
Device name:
Hardware revision:
Serial number:
MAC address:

MA5K-LC16XG

1vl

FCC5000025
00:00:00:00:00:00

Ta6nuua 41 — MNapameTpbl ycTpoicTBa

MapameTp
Uptime
CPU load average

Free RAM/Total RAM

OnucaHue
Bpemsi HenpepbIBHOIT paboTbl yCTpoiicTBa
CpefHsiAa 3arpyska npoweccopa

CBob6ogHasn/o6Las onepatvBHas NamsTb

162



PykoBogacTso no akcnayatauum OLT MA5020, MA5160

MapameTp OnucaHue

Temperature Temnepatypa ¢ AaT4ynKkoB

FPGA version Bepcua MO FPGA

PLD version Bepcua MO PLD

Factory data YHukanbHas nHopmaumsi 06 ycTpolicTee

11.1.5 lMpoBepka NOAKNIOYEHUS K CETU

[na npoBepKn NOAKIOYEHNS K CETU HEOOX0AMMO UCMNO/Ib30BaTb KOMaHAy ping 415 IPv4.

MA5160# ping 192.168.1.5

PING 192.168.1.5 (192.168.1.5): 56 data bytes

64 bytes from 192.168.1.5: seq=0 ttl=64 time=0.311 ms
64 bytes from 192.168.1.5: seq=1 ttl=64 time=0.223 ms
64 bytes from 192.168.1.5: seq=2 ttl=64 time=0.276 ms

--- 192.168.1.5 ping statistics ---

3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 0.223/0.270/0.311 ms

11.2 XXypHan pab6oTbl y3n1a gocrtyna

MpocmMoTp cnvcka nor-cpaiinos AocTyneH no komaHae show log.

MA5160# show log files

## Name Size 1in bytes Date of last modification
1 lc-slot-2.log.1 46967 Wed Apr 23 16:13:56 2025
2 lc-slot-5.1log.1 48535 Wed Apr 23 16:13:54 2025
3 lc-slot-12.1log.1 58177 Wed Apr 23 16:13:36 2025
4 fc-other.log.1 15819 Wed Apr 23 16:09:46 2025
5 system.log.1 36097 Wed Apr 23 16:09:45 2025

Total files: 5

[nsi npocmoTpa flokanbHoro 6ydepa paboThl TepMUHaNa NpegHasHadeHa komaHaa show log buffer.

MA5160# show log buffer

16 Nov 15:55:41 NOTICE USRMGR - User-manager started.

16 Nov 15:55:41 NOTICE NETWORK-MGR - Network-manager started.

16 Nov 15:55:41 NOTICE LOGMGR - Log-manager started.

16 Nov 15:56:20 NOTICE DNA - DNA start

16 Nov 15:56:51 NOTICE DNA - front-port 1/4 changed state to active_working

Mpu Mcnonb3oBaHWK yaanéHHoro syslog-cepeepa Heo6xoIMMO BOCMNO/b30BaTLCA CpeAcTBaMy NpocMoTpa
XypHana Ha aTom syslog-cepsepe.
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[na npocmoTpa dhaintna Heobxoaumo BeecTn komaHay show log <filename>.

MA5160# show log system.log.l

11.3 MpocmoTp nora npuMmeHeHUss KOHpUrypauyum

Mpu 3arpyske yCcTpoicTBa aBToMaTUYECKN COXPaHAETCS XypHasl NpuMeHeHns KoHdurypauun ns NVRAM
(startup-config). [ns npocMoTpa 3Toro siora ucnosb3yeTcs komaHaa show log startup-config.

MA5160# show log startup-config
(null)configure terminal
(null)interface front-port 1/1
(null)vlan allow 3470
(null)exit

(null)exit

(null)commit confirm

[na npocmoTpa fiora NpMMeEHeHUs 3arpyxeHHon koHdurypaumm backup ncnonssyetcs komaHga show log
backup-config.

MA5160#

MA5160#
MA5160#
MA5160#
MA5160#
MA5160#
MA5160#
MA5160#

show log backup-config

configure terminal
interface front-port 1/1
vlan allow 3470

exit

exit

commit confirm

exit

11.4 MpocmoTp cnucka coredump-caiinos

Ha ycTpoiicTBe, B cniyyae NafieHnst OCHOBHbIX MPOLLECCOB, CO3AaéTcs apxmB ¢ Backtrace nageHus, noramu un
KOHdpUrypaumeii ycTpoiicTBa Ha MOMEHT NaAeHust. JaHHble oaiisibl coxpaHsaoTes Ha SSD-Ancke 1 JOCTyNHbI
nocne nepesarpysku ycTpoiicTea. [1s NpocMoTpa Crnuncka apxmnBoB K1crnonb3yeTcst komaHaa show coredump

list.

MAS16@# show coredump list

## Name

1 /data/crash/ZMQbg!IO!@_2023-01-31_15-25-13.tar.gz 5066744 31-01-2023 15:25:13
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11.5 )XypHan akTUBHbIX aBapuii

[na npocmoTpa XypHasia akTMBHbIX aBapuii He06X0AMMO BbINO/HUTL kKoMaHAy show alarms. B kauecTse
napameTpoB nepefaeTcs TUM COObITUI U/UNN UX BEXKHOCTb. ECTb BO3MOXHOCTb NOCMOTPETH BCE aKTUBHbIE
asapum komaHgon show alarms active all.

MA516@# show alarms active all
Active alarms (1):
## Type Severity  Occured Description
1 front-port-link-down critical  23.04.2025 16:04:56 State of front-port 2/2 has changed to down

11.6 XXypHan coObiTui

[lna npocmoTpa cobbITii HE06X0AMMO BbINOIHUTL KOMaHay show alarms history. B kauecTBe napameTpos
nepezaeTcs TN COOLITUIA U/UNK UX BXXHOCTb. ECTb BO3MOXHOCTb NOCMOTPETL BCE COObITMA KOMaHaol show
alarms history all.

MAS5160# show alarms history all

Datetime Severity Type Norm  Description

21.04.2025 13:53:17 critical front-port-link-up  State of front-port 2/1 has changed to up
21.04.2025 13:53:17 critical front-port-link-down State of front-port 2/2 has changed to down
21.04.2025 13:53:17 critical front-port-link-down State of front-port 2/4 has changed to down
21.04.2025 13:53:17 critical front-port-link-down State of front-port 2/3 has changed to down

[NnA BbIrpy3KmM XypHaUsia coObITUIA Ha YAa/IEHHbIA CepBep UCNONb3YeTCs KOMaH4a copy.

MA5160# copy fs://alarm-history tftp://<IP>/<PATH>
Upload alarm history file...
Success!
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11.7 MoHuTOpuUHr port-oob

11.7.1 TNpocmMOTp CTAaTUCTUKN

CTaTuCTMKa BbIBOAUTCS TOMLKO A5 nopTa Toli FC, K KOTOPOi4 B JaHHbIi MOMEHT NPon3BeAeH0
MOAK/OUEHNE.

[Nsi NoNy4YeHusi cTaTUCTUKK port-oob Heob6xoaumo rcnonb3oBaTh koMaHay show interface port-oob counters.

MAS516@# show interface port-oob counters
Port  Packet recv Bytes recv Error recv Packet sent Bytes sent Error sent Multicast

00B 125 521 2] 0 0 e ]

11.7.2 MpocmoTp COCTOSIHUSA NopTa

[ns npocmoTpa nHopMauun 0 NopTe, TaKoi Kak cTaTyc U CKOPOCTb, NCMO/b3yeTcs komaHaa show interface
port-oob state.

MA5160# show interface port-oob state
Port Status Speed

11.8 MoHuTtopuHr front-port

11.8.1 MpocmoTp CTAaTUCTUKU MO nopTam

[ns nonyyeHns ctatuctukm no front-port Bocnonb3yiitecb komaHaoin show interface front-port <fc-id>/<port-
id> counters. Ec/in He06X0AMMO NMONYUNTb PACLLUMPEHHYIO CTATUCTUKKY, BBEAWTE onumio verbose.

MA516@# show interface front-port 1/1 counters
Port UC packet recv  MC packet recv  BC packet recv  Octets recv UC packet sent MC packet sent BC packet sent Octets sent

1/1 ] 0 ] e e 3828 0 8066192
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11.8.2 MpocmoTp yTunusayum no nopram

[ns nonyyeHns ctatuctukm no front-port Heo6xoamMMo ncnonb3oBatb komaHay show interface front-port <fc-
id>/<port-id> utilization.

MA5160# show interface front-port 1/1 utilization
1 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

1/1 0 5 0 6
5 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

1/1 0 6 0 7

11.8.3 TpocmoTp COCTOSAHNA NopTa

s npocmoTpa nHdhopMaumn o NopTe, KoTopasi BK/OYaeT B cebsl faHHble 06 onepaTVBHOM U
aIMMHMUCTPATMBHOM cTaTyce, a Takke Tune SFP, Heob6xoaumo ncnosb3oBaTth komaHay show interface front-
port <fc-id>/<port-id> state.

MA5160# show interface front-port 1/1 state

Front-port Status Admin state Speed Media

1/1 (100GE) uP uP 1006 fiber

11.9 MoHuTopuHr port-channel

11.9.1 MpocMoOTp CTaTUCTUKU MO NopTam

[ns nonyyeHns ctatuctukm no front-port Heo6xoamMmo ncnonb3osartb komaHay show interface port-channel
<id> counters. [1/19 Nnony4yeHns paclUMpeHHO CTaTUCTUKN Heo6xoaAmMMo Ao6aBuTb onuuto verbose.

MAS5160# show interface port-channel 1 counters
Port  UC packet recv  MC packet recv  BC packet recv Octets recv UC packet sent MC packet sent BC packet sent Octets sent

1 3528 6600 541 1379855 3545 304 4 406157
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11.9.2 MpocmoTp yTunusayum no nopram

[ns nonyyeHns ctatuctukm no port-channel Heo6xoanmo ncnonb3osatb koMmaHay show interface port-
channel <id> utilization.

MA5160# show interface port-channel 1 utilization
1 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

1 43 136 51 135
5 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

11.9.3 TNpocmoTp COCTOSAHNA NopTa

[na npocmoTpa nHgopmMaumm o coctosiHim port-channel 1 arpervpoBaHHbIX NOPTOB HEOGXOANMO
ncnonb3osartb komaHay show interface port-channel <id> state.
Port-channel moXxeT HaxoauTbCst B OAHOM 13 TPEX COCTOSHMIA:

e Up — BCe NOpPTbl aKTVBHbI
e degraded — x0T 6bl 0AMH NOPT B COCTOAHUN down;
e down — Bce nopTbl B down — Tpadhmk NPOXoauTb He ByaeT.

MA5160# show interface port-channel 1 state
Port-channel 1 status information:
Status: up
Common speed: 200G
Front-port from channel status:

Front-port 1/1
Status: up
Media: fiber
Speed: 100G

Front-port 2/1
Status: up
Media: fiber
Speed: 100G
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11.10 MOHUTOPUHT pon-port

11.10.1 MpocmMoOTp CTAaTUCTUKK NO NopTam

[na nonyyeHns cTaTUCTUKKM MO pon-port Heo6XxoAMMO Mcnosb3oBaTh koMaHay show interface pon-port <slot-
id>/<port-id> counters. 111 nony4yeHnss pacluMpeHHOR CTaTUCTUKKN, HEOBX0AMMO A06aBUTb OMLMIO
verbose nnu optical.

MA5160# show interface pon-port 1 counters
Port  UC packet recv  MC packet recv  BC packet recv  Octets recv UC packet sent  MC packet sent BC packet sent Octets sent

5/1 2] 0 0 -] [} [} 2] 0

11.10.2 MpocmoTp yTUAnsauum no nopram

[ns nonyyeHns cTtaTucTukM no pon-port Heob6xoaMMo ucnosnb3oBaTk koMmaHay show interface pon-port <slot-
id>/<port-id> utilization.

MA5160# show interface pon-port 5/1 utilization
1 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

5/1 (0] 5 (0] 6
5 minute utilization average
Port Tx Kbits/sec Rx Kbits/sec Tx Frames/sec Rx Frames/sec

5/1 0 6 0 7

11.10.3 MpocmoTp cocToAHUA NOpTa

[na nonyyeHns nudpopmaumm 0 COCTOSSHUKM pon-port 1 NOAKNHOYEHHOMY K Hemy SFP Heob6xoamMmo
BOCNO/b30BaTbCcA koMaHAoi show interface pon-port <slot-id>/<port-id> state.

MA5160# show interface pon-port 5/3 state

Port State Admin state Pon-type ONT online ONT total SFP vendor  SFP product nu... SFP vendor revision SFP temperature [C] SFP voltage [V] SFP tx bias current [mA] SFP tx power [dBm]

5/3 OK up gpon 1 1 Hisense LTE368@M-BC+ 1.0 37 3.333 8.666 4.098
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[ns npocmoTtpa MAC-Tabnunupbl ynpaenstowein niaTbl HEO6X0AMMO NCMNOb30BaTb komaHay show mac <fc-id>.

MA5160# show mac fc

Loading MAC table...

A8:F9:4B:
Dynamic
38:2C:4A:
Dynamic
EC:B1:EO:
Dynamic
EC:B1:EO:
Dynamic
68:05:CA:
Dynamic
D8:5E:D3:
Dynamic
98:DE:DO:
Dynamic
E4:5A:D4:
Dynamic
48:5B:39:
Dynamic

AA:

AF:

7D:

AF:

13:

93:

06:

47:

02:

D5:

92:

61:

C8:

2C:

26:

EB:

74:

55:

A3

59

90

00

5F

53

02

co

32

9 MAC entries

front-port 1/1
front-port 1/1
cpu-port 1/1
front-port 1/1
front-port 1/1
front-port 1/1
front-port 1/1
fc-slot-channel 9

front-port 1/1

3470

3470

3470

3470

3470

3470

3470

99

Ana npocmoTtpa MAC-Tabnvubl cnota Heob6xogumo nucnonb3osatb KomaHay show mac slot <slot-id>.

MA5160# show mac slot 9
Loading MAC table...

48:5B:39:02:55:32

Dynamic

E4:5A:D4:47:74:C0

Dynamic

2 MAC entries

port

lc-slot-channel 9

pon-port 9/6

9/6/17

624
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11.12 MoHuTopuHr ONT

11.12.1 MpocmoTp cnucka KoHdmurypaumii ONT

[nsi NnpocMOoTpa akTVBHbIX KoHdurypauuii ONT Heo6xoaMMo ucnonb3oBaTk kKomaHy show interface ont <slot-

id>/<port-id> configured.

MA5160# show interface ont 5/1 configured

# PON-port ONT ID Serial Status
EquipmentID Version
1 1 1 ELTX6201CD9C OK
NTU-1 3.29.2.52
2 1 2 ELTX6201C610 OK
NTU-1 3.29.2.52
3 1 3 ELTX62015240 OK
NTU-1 3.29.2.52
4 1 4 ELTX6201CD6C OK
NTU-1 3.28.6.152
5 1 5 ELTX62015458 OK
NTU-1 3.29.2.52
6 1 6 ELTX6201A8F4 OK
NTU-1 3.29.2.52
7 1 7 ELTX6201C848 OK
NTU-1 3.29.2.52
8 1 8 ELTX62013B8C OK
NTU-1 3.29.2.52
9 1 9 ELTX6201C830 OK
NTU-1 3.29.2.52
10 1 10 ELTX62015230 OK
NTU-1 3.29.2.52
11 1 11 ELTX62014758 OK
NTU-1 3.29.2.52
12 1 12 ELTX62013BEO OK
NTU-1 3.29.2.52

Total ONT count: 12

RSSI

-26.

-26.

-26.

-27.

-26.

-27

-27.

-26.

-27

-27.

-27

-26.

58

99

78

96

20

.45

70

02

.45

70

.45

99
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11.12.2 MpocmoTp cnucka nycTbiX KOHcurypauuii ONT

[ns npocmoTpa HeHacTpoeHHbIX ONT (cBo60oaHbIX ONT ID) HE06X0AMMO UCMob30BaTh KoMaHay show

interface ont <slot-id>/<port-id> unconfigured.

MA5160# show
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port
pon-port

interface ont 5 unconfigured
5/1 ONT unconfigured: 1-256
5/2 ONT unconfigured: 1-256
5/3 ONT unconfigured: 1-256
5/4 ONT unconfigured: 1-256
5/5 ONT unconfigured: 1-256

5/6 ONT unconfigured: 26,51-52,114,118,124-256

5/7 ONT unconfigured: 1-256
5/8 ONT unconfigured: 1-256
5/9 ONT unconfigured: 1-256
5/10 ONT unconfigured: 1-256
5/11 ONT unconfigured: 1-256
5/12 ONT unconfigured: 1-256
5/13 ONT unconfigured: 1-256
5/14 ONT unconfigured: 1-256
5/15 ONT unconfigured: 1-256
5/16 ONT unconfigured: 2-256

11.12.3 MpocmMOTp cnUCKa HeakKTUBUPOBaHHbIX ONT

[nsi npocMoTpa Cnycka NoAKIHUYEHHbIX, HO He CKOHQMIypupoBaHHbiXx ONT He06X0AMMO 1CMO/b30BaTh

komaHay show interface ont <slot-id>/<port-id> unactivated.

MA5160# show interface ont 5/1 unactivated

##
EquipmentID

1
n/a

2
n/a

3
n/a

PON-port ONT ID
Version

1 n/a
n/a

1 n/a
n/a

1 n/a
n/a

Serial

ELTX6201C858

ELTX89050D58

ELTX89047304

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

Status

UNACTIVATED

UNACTIVATED

UNACTIVATED

RSSI

n/a

n/a

n/a

172



11.12.4 MpocmoTp cnucka nogknovYeHHbIX ONT

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

[ns npocmoTpa cnucka nogxntoydeHHbIXx ONT Heob6xoamnmo ncnonb3oBatb koMaHay show interface ont <slot-
id>/<port-id> online.

MA5160# show interface ont 5/1,16 online

ONT ID

## PON-port
EquipmentID

1 6
NTU-1 3.29.2.52

2 6
NTU-1 3.29.2.52

3 6
NTU-1 3.29.2.52

4 6
NTU-1 3.28.6.152

5 6
NTU-1 3.29.2.52

6 6
NTU-1 3.29.2.52

7 6
NTU-1 3.29.2.52

8 6
NTU-1 3.29.2.52

9 6
NTU-1 3.29.2.52

10 6
NTU-1 3.29.2.52

11 6
NTU-1 3.29.2.52

12 6
NTU-1 3.29.2.52
pon-port 9/15 ONT

## PON-port
EquipmentID
Total ONT count: 12

Version

Version

ONT ID

Serial

ELTX6201CD9C

ELTX6201C610

ELTX62015240

ELTX6201CD6C

ELTX62015458

ELTX6201A8F4

ELTX6201C848

ELTX62013B8C

ELTX6201C830

ELTX62015230

ELTX62014758

ELTX62013BEO

Serial

Status

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

Status

RSSI

-26.58

-26.99

-26.78

-27.96

-26.20

-27.45

-27.70

-26.02

-27.45

-27.70

-27.45

-26.99

RSSI
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11.12.5 OnucaHue ctatycoB ONT

Tabnvua 42 — OnucaHue ctatycoB ONT

Cratyc ONT OnucaHwue

FAIL Owwnbka B pabote ONT

INIT MHunumanmsauyms ONT

AUTH ONT HaxopguTcsa B npouecce ayTeHTUdmKaunm
AUTHFAILED Owwnbka ayteHTUdukaLmm ONT

MIB UPLOAD Ha ONT oTtnpasneH 3anpoc «MIB upload»
CONFIG ONT HaxoguTcs B npouecce KoHdurypauum
OK ONT B pabote

BLOCKED ONT 3a6noknpoBaH

FWUPDATING ONT HaxoamnTcsa B npouecce o6HoBeHus MO
OFFLINE ONT Ha gaHHbIi MOMEHT OTK/II0YEHA

11.12.6 MpocmoTp cnUcka oTKNUYeHHbIX ONT

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

[nsi npocmoTpa cnvcka oTkuYeHHbIXx ONT Heo6xoAMMOo ucnosnb3oBaTb kKomaHay show interface ont <slot-id>/

<port-id> offline.

MA5160# show interface ont 12/1 offline

## PON-port ONT ID Serial
Description

1 1 1 ELTX7COQOEAS8
n/a

2 1 2 ELTX8903EC6C
n/a

3 1 3 ELTX6217EEAQ
n/a

4 1 4 ELTX6218ED58
n/a

5 1 5 ELTX6218F800
n/a

6 1 6 ELTX6218F928
n/a

Total ONT count: 6

Status

OFFLINE

OFFLINE

OFFLINE

OFFLINE

OFFLINE

OFFLINE
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11.12.7 MNpocmoTp ctatucTukm ONT

[ns npocmoTpa ctatuctrkn ONT HeobxoaMmo mncnonb3oBaTb KomaHay show interface ont <slot-id>/<port-id>/
<ont-id> counters. B kauecTBe napaMeTpoB HYXHO nepegatb ngeHtudmkarop ONT v TMn 3anpawmBaemoi
CTaTUCTUKW. [JOCTyneH BbIBOA ABYX TUMOB cyeTunkos ont-side 1 olt-side.

MA5160# # show interface ont 5/1/1 counters ont-side gem-port-performance-monitoring

## Counters for gem: service 1 BC
1 Finished intervals 4 4
2 Lost packets 0 0
3 Misinserted packets 0 0
4 Received packets 1786117 0
5 Received blocks 37210 0
6 Transmitted blocks 29859 0
7 Impaired blocks 0 0

MA5160# show interface ont 5/1/1 counters olt-side gem-port

GEM port 1id Rx Packet Rx Bytes Tx Packet Tx Bytes
174 3854466 5010805800 7517975 9773367500
Broadcast (0] 0 6448548 8383112400
Multicast 0 0 0 0
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11.12.8 MpocmoTp yTunusauyuu no cepsmucam ONT

YTnnunsaumsa cepBrncoB npeacTasnseT coboii cpefHee Yncno nepegaHHbix 6aiT 3a onpegesneHHbli
NpomMeXxyTok BpeMeHu: 30 cekyHA, Un 5 MUHYT.

11.12.8.1 BksroyeHue ymususayuu cepsuca

NS BKTHOUYEHMS yTUNM3aLUmm Heo6xoaMmo 1cnonb3oBaTth komMaHay service <ID> utilization-enable. B kauecTse
aprymMeHTa nepefatb HOMep cepsuca.

MA5160# configure terminal
MA5160 (configure)# interface ont 5/1/1
MA5160 (config) (if-ont-5/1/1)# service 1 utilization-enable

YTunusauus Ans Kaxaoro cepsuca Ha kaxaoit ONT Bk/to4aeTcst 0TAe/bHO.

11.12.8.2 lpocmomp ymususayuu cepsuca

[na npocmoTpa yTunmsaumm Heobxoaumo ncnosb3oBatb komaHay show interface ont <slot-id>/<port-id>/
<ont-id> services-utilization.

MA5160#show interface ont 5/1/1 services-utilization

Services 1

Upstream, Kb/s (30 s) 49976
Downstream, Kb/s (30 s) 49994
Upstream, Kb/s (5 m) 652857
Downstream, Kb/s (5 m) 683895

11.13 HacTtpoiika CUCTEMHOIO OKpPYXeHus

B cucteme nmeeTcs BO3MOXHOCTb HACTPOIKN BEHTUISITOPOB 1 KHOMKM cbpoca F.

11.13.1 HacTpoiika BEHTUNATOPOB
3agaTb CKOPOCTb BpaLLEHMS MOXHO C MOMOLLLIO KoMaHAbl system fan min-speed, no ymonyaHuio yctaHOBNEH
pexum auto.

MA5160 (configure)# system fan min-speed 70
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11.13.2 Hactpotika KHonku F

®yHKUMoHanbHas kHomka F umeet 3 pexxvma paboTbl:
- disabled — BbIkntoUYeHa;
- reset-only — ToNbKO nepesarpyska;

- enabled — npu yaepxaHun oT 15 cekyHg — cbpoc B default, ntHaue — nepesarpyska.

3HaueHne NpUMEHSIETCA 418 BCEX C/I0TOB 1 YNpaBAsioOLWMX NaaT nocse nepesarpysku ycTpoicTaa.

MA5160 (configure)# system reset-button reset-only
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12 TexHuyeckoe 06CMyXnBaHMe TepMnHana

12.1 3ameHa SFP-TpaHcuBepoB

D He [ornyckaeTcsa ocTaBNsATb He 10 KOHLUa BcTaBneHHble SFP-Moaynn B pasbemax BO n3bexaHve
MOJIOMOK.

YctaHoBka SFP-TpaHCcBepOB MOXET NMPOn3BOANTLCA Kak NPV BbIK/TIOYEHHOM, Tak U NPY BKNHOYEHHOM
YCTPOWCTBE.
e LUar 1. BctaButb SFP-TpaHCcMBEp B C/IOT OTKPbITOI YaCTbio pasbema BHU3 (4151 HUKHEro psiia C/lI0ToB —
OTKPbITOI YaCTbl0 pa3bemMa BBEpX).

PucyHok 25 — YcTtaHoBKa SFP-TpaHcuBepoB

e Lar 2. HagaBuTb Ha MoAy/b. Koraa oH BCTaHET Ha MECTO, Pa3facTcsl XapaKTepHbIii LLLeM4OoK.

PucyHok 26 — YcTtaHoBKa SFP-TpaHcuBepoB

YpaneHue TpaHcusepa
e LWar 1. OTKpbITb 3aLlesiky Moayns.

PucyHok 27 — OTkpbITUe 3allenku SFP-TpaHcBepos

e Lllar 2. /13B51e4Yb MOAYNb U3 CoTa.

PucyHok 28 — M3BneyeHne SFP-TpaHCcMBepoB
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12.2 3ameHa mogynsa BeHTunauyum MA5020

3ameHy Moy ns BEHTWISLMM MOXHO NPOBOAMTL 6€3 0CTaHOBKM paboThl y31a AoCTyna.

PN

PucyHok 29 — YcTaHoBka mogynsa BeHtunsaumm B MAS020

[na yoaneHusa 6510ka Heo6xoanMo:

e LWar 1. MpugaBnThb 3aLlesiKy, pacrnosioXeHHy0 C NPaBoro 60ka Moayns, K pyyke.
e LUar 2. OCTOPOXHO NOTSIHYTb G/10K 32 PyuKy Ha Ce6si 10 M3B/IEUEHUS 13 Kopnyca.

[nsi ycTaHOBKM 6/10Ka 06paTHO BCTaBbTe €r0 B KOPMYC YCTPOCTBA.

12.3 3ameHa moaynsa seHTunauum MA5160

PucyHok 30 — YcTaHoBka Mmogynsa BeHtunsaumm B MAS160
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[na ynaneHns 61o0ka Heo6xo4NMO:

e LWar 1. MpuaaBuTb 3aLlesk1, pacnosiokeHHbIe Mo 6okam Moy s, K pyykam.
e LLar 2. OCTOPOXHO NOTAHYTL G/10K 3@ PYUKM Ha CeBS 0 U3BNIEYEHUS 3 KOopnyca.

[nsi ycTaHOBKM 6/10Ka 06paTHO BCTaBbTe €r0 B KOPMYC YCTPOCTBA.

12.4 3ameHa mogynsa nutaHnsa MA5020

PucyHok 31 — YcTtaHoBka mogyna nutaHusa 8 MA5020

Ana ypaneHns 6noka Heo6xoanmo:

e War 1. MpugaBuTtb 3aLlesikKy, pacrnosioXeHHYH C NPaBOro 6oka MoAy s, K pyuyKe.
e LLar 2. OCTOPOXHO NOTAHYTL 6/10K 32 PYUKy Ha cebsl 40 U3B/IEUEHMS U3 Kopryca.

[nsa yctaHOBKKM 6/10ka 06paTHO BCTaBbTe €ro B KOPNyc yCTPOMCTBA.

12.5 3ameHa moayneii ynpaBneHma n kommyTtauum MASK-FC16L, MASK-FC64

3ameHy mopyneit MASK-FC16L/MAS5SK-FC64 MoXHO NpoBoANTbL 6€3 OCTaHOBKM paboTbl y3na AoCcTyna B TOM
cnyyae, ecniv B KOp3nHe yctaHoB/eHo 2 moayns MASK-FC16L/MASK-FC64.

Lar 1. B cnyyae ecnim Moy b, NOANEXallnii 3aMeHe, B JaHHbI MOMEHT SIBNSIETCA MacTepoMm, crneayeT
MPOU3BECTM CMEHY MacTepa y3/a [ocTyna.

ma5160# stack master change

LWar 2. Heo6xoamMmo y6eauTbCs, YTO NpouM3oLLIa CMeHa MacTepa y3a AocTyna npy noMoLm komaHasi show
stack.

MA5160# show stack

Unit Position Role State MAC Version

1 FC1 MASTER running EC:B1:EOQ:7D:F5:F3 1.12.0 build 6378
(103e53c3) on 26.12.2025 16:10

2 FC2 BACKUP running EC:B1:EOQ:7D:F5:D7 1.12.0 build 6378

(103e53c3) on 26.12.2025 16:10
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Fc-stack-port Status

1/1 uP
1/2 uP
1/3 uP
1/4 uP
1/5 uP
1/6 uP
1/7 uP
1/8 uP
2/1 uP
2/2 uP
2/3 uP
2/4 uP
2/5 uP
2/6 uP
2/7 uP
2/8 uP

Takke MOXXHO NOCMOTPETbL HAa CBETOAMOAHbIN nHankaTop «Master» Ha nepegHeli naHenn MASK-FC16L, MA5SK-
FC64 — oH po/mKeH ropeTb 3eN1eHbIM LIBETOM Ha HY)XXHOW niaTe.

PucyHok 32 — YctaHoska MASK-FC16L B MA5020
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PucyHok 33 — YctaHoBka MASK-FC64 B MA5160

LWar 3. OTcoeanHUTb BCe ONTUYECKME U 3/1eKTPUYECKME NaTy-Kopabl OT 3aMeHsieMoro moayns. O6si3aTenbHo
3aKpbITb Pa3beMbl Nble3alUTHLIMK KONNaykamm.

LWar 4. /3Bneub Bce SFP-TpaHcuBepsbl 3 moaynisd MASK-FC16L, MASK-FC64. Mpoueaypa n3snevyeHnsa SFP-
TpaHcMBEpPOB NOAPOOHO paccMoTpeHa B pa3aesne 3ameHa SFP-TpaHCcBepOB.

LWar 5. OTKpyTUTb BUHTbI, PaCMo/IOXKEHHbIE PALOM C BbiTasIKuBatesiiMvm Moayns. MoTsaHyTb Moy b Ha cebs
3a BbITa/IKMBaTes/iM N BbIHYTb €0 U3 accu, pUucyHku 32, 33.

Lar 6. YctaHoBUTb HOBbIN Moaynb MASK-FC16L, MASK-FC64 B obpaTHOM nopsiake, pucyHkn 32, 33.

€ Bo usbexaHne noBpexaeHuii Nnat yctaHaBnMBaTh (BbIHUMATL) NAaThl B LWACCH HEOBXOAUMO
aKKypaTHO, He 40MYyCKaeTCs NPUMEHEHME YCUITNA.
He gonyckaTb CONPMKOCHOBEHUS NOBEPXHOCTHbIX KOMNOHEHTOB yCTaHaB/MBAEMOM NAaTbl C COCeaHen
YCTaHOB/IEHHOIT NNaTOA.
Ecnv npun yctaHoBKe niiaTbl NO HaNpaBASOLWMM BO3HMKAET COMPOTUBIEHME, N1aTy HE06X0AUMO
BbIHYTb 1 MOBTOPUTb YCTAHOBKY 3aHOBO.
Mocne ycTaHOBKM BCEX MOy el B KOP3MHY 06s13aTe/IbHO 3adUKCMPOBaTb COEANHEHNE C MOMOLLbO
BMHTOB, PacnosIOXKEHHbIX PSAOM C BbITa/IKuBaTeISIMU, PUCYHOK 33.

LWar 7. YctaHoBuTb SFP-TpaHcmBepbl o6paTHo B Mmoaynb MASK-FC16L, MASK-FC64. MNpoueaypa ycTaHOBKN
SFP-TpaHcBepoB Nogpo6GHO paccMoTpeHa B pasaene 3ameHa SFP-TpaHcuBepoB.

LWar 8. MoaxknounTe 06paTHO ONTUYECKUE W 3NEeKTPUYECKME NnaTy-KopAbl COr/lacHO KPOCCOBOW AOKYMEHTaUuUN.
LWar 9. Npoeeputb coctosHne moayns MA5K-FC16L npu nomouim komaHabl show stack.

LWar 10. B c/iyuae Heo6XoAMMOCTY NPOM3BECTM 06paTHYI0 CMeHy MacTepa komaHaoii stack master change.
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12.6 3ameHa moayneii nitepcericos PON
3ameHy mogyneit MA5K-LC16 MOXHO NpoBOAMTbL 6€3 0CTaHOBKM paboThl y3i1a AocTyna.

PucyHok 35 — YctaHoBka moayneit nHtepdgericos PON 8 MA5160

War 1. OTcoeanHNTL BCE ONTUYECKME NATY-KOPAbl OT 3aMeHAeMoro Moaynsi. O6513aTesiIbHO 3aKpbITb Pa3beMbI
Mbl1€3aLUTHBIMU KOSINavykamu.

LWar 2. i3Bneub Bce SFP-TpaHcusepbl 3 moayna MASK-LC16/MASK-LC64. Mpouenypa nssneveHns SFP-
TpaHCMBEpPOB NOAPOOGHO paccMmoTpeHa B pasgesie 3ameHa SFP-TpaHcuBepos.

LWar 3. OTKpYTWUTb BUHTbI, PACMNOJIOXEHHbIE PAAOM C BbiTasIKuBaTeiiMu moayns. MoTaHyTb MOAY b Ha cebs
3a BblTa/IKMBaATENN N BbIHYTb €10 U3 LWaccu, pucyHkn 34, 35.
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LWar 4. YcTtaHoBUTb HOBbI Moaynb MASK-LC16/MAS5SK-LC64 B o6paTHOM nopsiike, pucyHkm 34, 35.

@ Bo nsbexanne noBpexaeHWii NNaT ycTaHaBAMBaTb (BbIHUMATb) NaThl B LACCH HEOBXOAUMO
aKKypaTHO, He A0MyCKaeTCsl NPUMEHEHWE YCUIUA.
He gonyckaTb CONPMKOCHOBEHUS MOBEPXHOCTHbIX KOMNOHEHTOB yCTaHaB/IMBAEMOl NAaTbl C COCeAHEN
yCTaHOB/IEHHOW NATOIA.
Ecnu npu yctaHoBKe niiaTbl NO HaNpaB/SOLWMM BO3HMKAET COMPOTUBEHME, N1aTy HE06X0ANMO
BbIHYTb 1 MOBTOPWTb YCTAHOBKY 3aHOBO.
Mocne ycTaHOBKM BCEX MOAY/EW B KOP3NHY 06513aTeIbHO 3addMKCMPOBAaTh COEAMHEHNE C MOMOLLbIO
BMHTOB, PacnosI0XKEHHbIX PSAOM C BbITa/IKUBaTENSAMU, PUCYHOK 35.

LWar 5. YctaHoBuTb SFP-TpaHcueepbl 06paTHO B Mogynb MASK-LC16/MASK-LC64. Mpoueaypa yCTaHOBKM
SFP-TpaHcrBepoB Nogpo6HO paccMoTpeHa B pasgene 3aveHa SFP-TpaHcuBepos.

LUar 6. MoAK1HUMTL 06PATHO ONTUYECKME NATY-KOPAbI COFIACHO KPOCCOBOM A0KYMEHTALMN.

LWar 7. NMpoeeputb coctosiHne moaynst MA5K-LC16/MASK-LC64 npu nomowum komaHgbl show shelf.
3aMeHeHHbIi MOAY/ b AO/HKEH ObITb B COCTOSAHMM running.

MA5160# show shelf

## Configured Detected Serial number Rev. Uptime Status

1 LC16G MA5K-LC16G 0L14000025 1v2 10 hours
running

2 LC16XG MA5K-LC16XG FCC5000024 1v2 56 minutes
running

3 LC16G MA5K-LC16G 0L14000023 1v2 10 hours
running

4 LC16G MA5K-LC16G 0L14000026 1v2 10 hours
running

5 LC16G MA5K-LC16G 0L14000029 1v2 10 hours
running

6 LC16G MA5K-LC16G 0L14000027 1v2 5 minutes
running

7 LC16G MA5K-LC16G 0L14000035 1v2 10 hours
running

8 LC16G MA5K-LC16G 0L14000028 1v2 10 hours
running

9 LC16G MA5K-LC16G 0L14000031 1v2 10 hours
running

10 LC16G MA5K-LC16G 0L14000033 1v2 10 hours
running

11 LC16G MA5K-LC16G 0L14000034 1v2 10 hours
running

12 LC16G MA5K-LC16G 0L14000024 1v2 10 hours
running

13 LC16G MA5K-LC16G 0L14000030 1v2 10 hours
running

14 LC16G MA5K-LC16G 0L14000032 1v2 10 hours
running

15 LC16XG MA5K-LC16XG FCC5000030 1v2 56 minutes
running

16 LC16XG MA5K-LC16XG FCC5000037 1v2 56 minutes

running



12.7 O6HoBneHue MO OLT

B gaHHOM pasgernie onvcaHa npoueaypa o6HoBneHus MO y3na goctyna. Ans 3arpysku dpanna No gosmkeH
ncnonb3osarbca FTP/TFTP/HTTP-cepBep, LOCTYNHbIN B CETY yrpas/ieHns yCTpoilcTBa. B ycTpolictee
npeaycMoTpeHbl ABe o6nacTtu s aiinos MO ¢ BO3MOXHOCTbIO 3arpyatbCs 13 BbI6GpaHHON nanku.

e LWWar 1. Pasmectutsb haiin MO B KopHEBOI (NMMGO Apyroi M3BECTHOI Narke) cepeepa.

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

e Lllar 2. MNMpou3secT 06HOBIEHME NPY MOMOLLY KOMaHbl copy.

copy tftp://192.168.1.5/ma5k-1.1.0-build4825.fw.bin fs://firmware

e LWWar 3. ins npocmoTpa Bepcuii MO B pasaenax Hy>XXHO BOCMNo/ib3oBaTbCs komaHaol show firmware.

MA5160# show firmware
FC1 (MASTER)

Image Running Boot

1 no
2 yes *

"x" designates that the image was selected

FC2 (BACKUP)

Image Running Boot

1 yes *
2 no

00cc7cb4 22.04.2025 14:36
2dcfabb2 23.04.2025 05:18
for the next boot

2dcfadb2 23.04.2025 05:18
00ccT7ch4 22.04.2025 14:36

"x" designates that the image was selected for the next boot

* LWar 4. BoibpaTb 061acTb, KoTopas 6yaeT NpUMeHeHa nocse nepesarpysku.

MA5160# firmware select-image alternate

e Llar 5. NMoaTtBepanTb CMeHy obpasa ansa 06omx moayniei.

MA5160# firmware select-image alternate

Do you really want to select firmware for FC1? (y/n) vy
Do you really want to select firmware for FC2? (y/n) vy

e Llar 6. MNepe3arpy3nTb YCTPOUCTBO.

MA5160# reboot system
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13 MPUNOXXEHUE A. Cxema pacnainiku Hy/ib-MogeMHoro kabens RS-232

2345678

RG-45 DB-9

PacnuHoBka pasbema:

. He ncnonesyetcs;
. He ncnonesyetcs;
.RX;

. GND;

. GND;

.TX;

. He ncnonesyetcs;
. He ncnonesyetcs;
. He ucnonbsyeTtcs.

CoOoONOCUuPR,WN =
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14 Cnuncok n3mMeHeHui

Bepcusa NO

1.13.0

1.12.0

1.3.0

Bepcvm AOKYMEHTa

Bepcusa 4

Bepcusa 3
Bepcusa 2

Bepcuns 1

Jata Bbinycka

29.05.2026

16.02.2025

31.10.2025

31.05.2025

PykoBogacTso no akcnayatauum OLT MA5020, MA5160

CopgepxaHue n3aMeHeHui

CuHxpoHuzauusa c Bepcumeid MO 1.13.0

Jo6asneHa nogaepxka MA5020
CuHxpoHusaums ¢ Bepcuein MO 1.12.0
CuHxpoHusaums c sepcuein MO 1.3.0

MepBas nybnunkaums
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TEXHNYECKAA NMOAOEPXKA

[nsa nonyyeHnss TeXxHMYECKol KOHCYIbTaumm No Bonpocam akcnsyaraumm obopygosaHms OO0
«Mpegnpusatue «3NTTEKC» Bbl MOXeTe 06paTuTbcs B CepBUCHbIN LEHTP KOMNAHWK:

dopma ob6paTHO cBA3M Ha caiiTe: hitps://eltex.ru/support/
Servicedesk: https://servicedesk.eltex-co.ru

Ha ochmumanbHOM calite KoMNaHMM Bbl MOXETe HalTU TEXHUYECKYIO JOKYMEHTaLMo 1

nporpaMmmMmHoe obecneveHue ana npoaykumm OO0 «MpeanpuaTtne «/ITEKC», obpatutbcs K 6ase
3HaHWi, OCTaBUTb MHTEPAKTUBHYHO 3a5BKY:

OdmuymansHbIin cant komnaHum: https://eltex.ru
Ba3sa 3HaHwuii: https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base
LieHTp 3arpysok: https://eltex.ru/download/
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