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1 TepmuHbl N onpepeneHns

CBR — Constant bitrate

DBA — Dynamic bandwidth allocation

DHCP — Dynamic Host Configuration Protocol
ERPS — Ethernet Ring Protection Switching
FTP — File Transfer Protocol

FW — Firmware

GPON — Gigabit PON

HSI — High Speed Internet

IGMP — Internet Group Management Protocol
IP — Internet protocol

MLD — Multicast Listener Discovery

OLT — Optical Line Terminal

ONT — Optical Network Terminal

ONU — Optical Network Unit

PCB — Printed Circuit Board

PPPOE — Point-to-point protocol over Ethernet
SLA — Service Level Agreement

SNTP — Simple Network time protocol

SNMP — Simple Network Management Protocol

SFP — Small Form-factor Pluggable
TFTP — Trivial File Transfer Protocol
URI — Uniform Resource Identifier
VEIP — Virtual Ethernet Interface Point

MpumeyaHns 1 npeagynpexaeHns

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

a I'Ipvlmeanvm coaepxat BaXXHYyH Manoplvlau,vm, COBETbI W pekoMmeHgaunn no Ncrosib30BaHno 1

HacTpolike yCcTpoicTBa.

© nNpepynpexaeHns MHPOPMUPYIOT MOb30BATENSA O CUTYaLIMAX, KOTOPbIE MOTYT HAHECTN Bpe[,
nporpammHo-annapaTHoOMy KOMIJIEKCY, MPUBECTM K HEKOPPEKTHOM paboTe CUCTEMbI WX NoTepe
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PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

2 O6uwue cBeneHus

2.1 BBepgeHue

CeTb GPON oTHOCUTCS K O4HOW 13 pa3HOBUAHOCTEN NacCMBHbIX onTuyecknx ceteit PON. 3To 04HO U3 cambIx
COBpPEMEHHbIX 1 3(hPEKTMBHbIX peLleHnii 3aga4 «nocnegHelri Muan», No3BoNsALLee CyLeCTBEHHO 3KOHOMUTb
Ha kabenbHOoI NHhpacTpykType n obecneymBatoLLee CKOPOCTb Nepedadn nHgpopmauum o 2,5 révt/c no
HanpasneHuio k aboHeHTy (downstream) v go 1,25 F6uT/c B HanpaBneHnn oT aboHeHTa (upstream).
cnonb3oBaHue B ceTax AocTyna peleHuii Ha 6ase TexHonorun GPON gaet BO3MOXHOCTb NpefocTas/ifaTb
KOHEeYHOMY Mo/1b30BaTe o AOCTYN K HOBbIM yc/iyram Ha 6a3se npotokosna I[P coBMeCTHO ¢ TpaanLMOHHbIMA
cepsucamm.

OcHOoBHbIM npeumyLectBom GPON siBnsieTcs MCNO/Ib30BaHNe 0AHOr0 CTaHUMoHHOro TepMuHana (OLT) ans
HeCKO/bKMX aboHeHTCKuX ycTpoiicTB (ONT). OLT siBnsieTcst KOHBEPTOpPOM MHTepdelicoB Gigabit Ethernet n
GPON, cnyxawwmm gnsa cesasm cetn PON ¢ ceTamun nepegaym faHHbIX 60/1ee BbICOKOro YPOBHSI.

O6opyposaHme OLT GPON npounssogctea «3/ITEKC» npeacTtasneHo TepmuHasiamu LTP-16N 1 LTP-T6NT Ha
wecTtHaguatb noptoB GPON ¢ BHyTpeHHUM Ethernet-kommyTtatopom ¢ chyHkumein RSSI.

B HacTosILLEM pPYKOBOACTBE U3/0XEHbI HA3HAYEHNE, OCHOBHbIE TEXHUYECKME XapaKTePUCTUKK, NOPSL0K
yCTaHOBKM, NpaBuia KOH(UIypupoBaHUsi, MOHUTOPWHIA Y CMEHbI MPOrPaMMHOr0 06ecneyeHnst yCTpOoiCTB.

2.2 Ha3HauyeHue

CTaHUMOHHBIN TepmuHan LTP-16N(T) npegHasHaueH A5 CBA3M C BbILLECTOSALLMM 060py0BaHNEM U
opraHuM3auum LWMPOKOMOSIOCHOIO A0CTYyNa No NacCUBHbIM ONTUYECKMM ceTaMm. CBA3b ¢ ceTamu Ethernet
peanusyetcsa nocpeactsom Gigabit uplink n TOGBASE-X nHtepdelicos, Ans Bbixoga B ONTUYECKME CETU
cnyxart nHtepdeicol GPON. Kaxabiin uHTepdeiic GPON no3sonset nogkniountb A0 128 aBOHEHTCKUX
ONTUYECKMX TEPMUHANOB NO OIHOMY BOJIOKHY C AVHAMUYECKUM pacnpeneneHnem nonocbl DBA (dynamic
bandwidth allocation).

KoHeuHoMy Mo/ib30BaTesnto AOCTYMNHbI ceayolme BUibl YCyr:

* r0/10COBbIE YCNYIY;

+ HDTV,;

+ VolP-tenedoHus;

* BbICOKOCKOPOCTHOI 1OCTYN B UHTEPHET;

< IPTV,

+ Bugeo no 3anpocy (VoD);

* BMAEOKOH(EPEHLNMY;

* paseriekaresibHble 1 06yyatoLme nporpammbl B pexxume «Online».

YCTPOICTBO BbINOMHSET creayoLne QYHKLMN:

* AMHamuyeckoe pacnpegeneHne nonocokl DBA,

* noaaepxka goyHKuUmii 6e30nacHocCTy;

* yaaneHHoe ynpassneHne ONT;

* BO3MOXHOCTb U3MEPEHUSI MOLLIHOCTM NPUHUMAEMOro curHana ot kaxkgoro ONT (RSSI);
+ opraHuzauusi VLAN (ananasoH nageHtudmkaropa VLAN 1-4094);

+ nogaepxka IGMP Snooping v1/2/3, IGMP proxy;

+ nopgaepxka PPPoE intermediate agent;

* nogaepxka DHCP Snooping, DHCP onuus 82.
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2.3 KomnnekT noctaBKu
B 6a30Bbli1 KOMMNIEKT NOCTaBKN TEpMUHasIa BXOAAT:

OnNTUYECKNin CTaHUMOHHbIA TepMuHan LTP-16N/16NT;

KomnnekT kpennexHus B 19"cToliky;

KoHconbHbIi kabenb RJ-45 — DBI(F);

[MCK C pyKOBOACTBOM MO 3KCM/lyaTauum U KpaTkiuM pyKOBOACTBOM MO HACTPOiike (ONUMOHasIbHO);
LLIHyp nuTaHus (B cnyyae KoMnaekTauuy Mogaynem nutaHns Ha 220B);

MamATKa 0 JOKyMeHTauuu;

Jeknapaumsa cooTBETCTBUS;

Macnoprt.

NG~ wWd =

2.4 TexHnyeckune xapakTepUCTUKU

Ta6n|/1u,a T — OCHOBHbIE TEXHMYECKMNE XapaKTePUCTMKM CTaHLUMOHHOIO TepMmnHana

NHTepdpeiicbl
KonuuectBo nHTepdeiicos Ethernet LTP-T6N/LTP-16NT 9
Pasbem RJ-45-1 SFP-8
CkopocTh nepeaaun, M6UT/cek 10/100/1000 1000/10000
Aynnekc/nonyaynnekc aynnekc
Mopaepxka cTaHAapToB TGBASE-X T0GBASE-X
MoAfep*Ka CTaHAAPTOB IEEE 802.1D, IEEE 802.1p, IEEE 802.1Q
KonuuecTBo nHtepdeiicos PON LTP-16N/LTP-16NT 16
Tun pasbema SC/UPC (poseTka)
CootetctyeT ITU-T G.984.2, FSAN Class B+, FSAN Class C++,
SFF-8472
Cpena nepegaun ONTOBOMOKOHHbIN kabens SMF — 9/125, G.652
Moaaepka CTaH4apToB Digital RSSI (Received Signal Strength Indication)
Koathp1LmMeHT pa3BeTBEHNs 1:4,1:8,1:16,1:32,1:64, 1:128

Class B+ Class C++



[anbHocTb gencTeus

Mepepatumk

CKopocTb nepefaqn AaHHbIX

CpefHsas BbIXoAHAs MOLLHOCTb

LLinprHa cnekTpasibHON NuHUKN Npu -20a6

MpuemHuK

CKopocCTb Nnepefaun AaHHbIX

L'|yBCTBI/ITe}'IbHOCTb npunemMHunka

OnTnyeckasn neperpyska npuemMHuKa

MopTbl CUHXPOHM3ALM

Twn npoueccopa

TakToBas yacTtoTa npoleccopa

KonnyectBo aaep

OneparvBHas naMATb

3HepFOHESaBI/ICI/I MasA namMaTb

KommyTaTop Ethernet

lMpon3BoAnTENLHOCTL KOMMYyTaTopa

Tabnuuya MAC-agpecoB

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

20 kKm

1490 Hm POC nasep (DFB Laser)

2488 Mout/c

+1,5..+5 pbm

1.0 HM

1310 Hm APD/TIA

1244 MéwuTt/c

-28 nbm

-8 nbm

Tonbko gnsa LTP-16NT

Mpoueccop

40 km

1490 Hm POC nasep (DFB Laser)

2488 Mout/c

+7..410 gbm

1.0 HM

1310 Hm APD/TIA

1244 MéuTt/c

-32 npbm

-12 pbm

ARMADA CN9130 (Quad Core ARMv8 Cortex-A72)

22101Ty

LTP-16N/LTP-16NT

LTP-16N/LTP-16NT

KommyTtatop

Broadcom Packet Processor

120 réut/c

64K 3anuceii

816

816

10



Mopnepxka VLAN

JlokasibHOEe ynpaBneHune

YpaneHHoe ynpassieHne

MoHUTOPWUHT

OrpaHunyeHne goctyna

MCTOYHMKM nUTaHUA

MoTpebnsiemast MOLHOCTb
Pabounii ananaloH TemnepaTyp
OTHOCUTENbHAsA BNaXXHOCTb

Mabaputhbl (LLXBXI)

Macca

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

[o 4K B cootBeTcTBUM € 802.1Q

YnpaBneHue

CLI - Command Line Interface (MHTepdeiic komaHAHOI CTPOKK)

CLI (SSH, Telnet), SNMP

CLI, SNMP

Mo NapoJsio, ypOBHIO NPUBUSIENMN

O6wWwwme napameTpbl

CeTb nepemMeHHoro Toka: 150-250 B, 50 I'y,
CeTb NOCTOSIHHOrO ToKa: 36-72 B

LTP-16N/LTP-16NT He 6onee 75 BT
oT-5p00+40°C
0o 80%

19" kOHCTpPYKTUB, TMNopasmep 1U
MpuBefeHbl pasmepbl C YCTAHOB/IEHHbIM 6/TOKOM MUTAHUS:
430x42x305 MM

YCTPOIiCTBO B NOJHON KOMM/IEKTALMN

LTP-T6N/LTP-16NT He 6onee 3,5 kr
Mopaynn
Mopgynb nutaHus 0,5 kr

11



2.5 CoBmecTumble SFP-TpaHcuBepbl

[na npasunbHoi 6e3owmnbouHol pabotbl GPON-uHTepdeica TpebyeTcsa ToOUHbIN Nog60p napameTpoB AN

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

KaxX0ro Tuna TpaHcusepa. Takasi paboTa MOXET 6bITb NPOBEAEHA TO/bKO B /Ta60PaTOPHbIX YCIOBUAX

n3rotosutensa tepmuHana. B tabnuue 2 npuseaeH nepeveHb SFP-TpaHCMBEPOB, C KOTOPbLIMM rapaHTUpyeTcA

6e3oWwnboyHas pabota TepMmuHana.

DDMI (Digital Diagnostic Monitoring Interface) no3sonsieT nonyyatb MHOPMALMIO O TaKMX NapameTpax

TpaHcuBepa Kak Temnepartypa, HanpshkeHne nutaHma u ap. Takxke nocpegctsom DDMI nponssogutca

n3mepeHue ypoBHs curHana ot ONT (RSSI). Bce coBMecTVMble TpaHCHBEpPbLI NOAAEPXKMBAIOT 3TY (RYHKLIMIO.

Tabnuua 2 — MNMepeyeHb coBMecTuMbIX SFP-TpaHcuBepos

BeHpgop

NEOPHOTONICS

NEOPHOTONICS

NEOPHOTONICS

NEOPHOTONICS

Ligent Photonics

Ligent Photonics

Ligent Photonics

Ligent Photonics

Ligent Photonics

Ligent Photonics

Hisense

Hisense

Mopaenb SFP TpaHCcuBepa

PTB38J0-6538E-SC

38J0-6537E-STH1+

38J0-6537E-STH2+

38J0-6537E-STH3+

LTE3680M-BC

LTE3680M-BH

LTE3680P-BC

LTE3680P-BC+1
LTE3680P-BH

LTE3680P-BC2

LTE3680M-BC+
LTE3680M-BC+2

Knacc DDMI
B+ +
C+HP +
C+HP +
C+HP +
B+ +
B+ +
C+ +
C+ +
C+ +
C+HP +
B+ +
C+ +

12
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2.6 KOHCTPYKTMBHOE NUCMNOJ/IHEHNE

2.6.1 MepepgHaa naHenb

YCTPOIACTBO BbINO/THEHO B META/IIMYECKOM KOPMYCe C BO3MOXHOCTbIO YCTaHOBKM B 19" kapkac Tunopasmepom
TU. BHewWwHun Bug, nepegHein naHenn TepMnHana npuBeaeH Ha pucyHkax 1 n 2. B Tabnuuax 3 u 4 npmBeieH
nepeyeHb pasbeMoB, CBETOANOAHbIX UHANKATOPOB M OPraHoB yrnpas/ieHNs], Pacro/IOXEHHbIX Ha nepeaHen
naHenu TepMuHana.

1234 567 8 9
720 (@D)
3 [ 2o of ] 13| 15[ [ I 18 9 Aeurex mpasn
L power O Ossso o & GPoN OpticalLine Terminal
L Status O Ofan = ) I ] ] S
P10 QA & 8
(< =0 A O
N . —e =

PucyHok 1 — lNepegHaa naHens tepmyHana LTP-16N

Ta6nuua 3 — OnucaHve pasbeMOB, MHAVKATOPOB U OPraHoB yNpaB/ieHNs Ha nepeaHei naHen ycTpoicTs
LTP-16N

Ne 3nemeHT OnucaHue
nepegHeii
naHenv
1 PS2 VIHAMKaTOp pe3epBHOIO MCTOYHMKA NUTaHNS
2 PS1 VIHOMKaTOp OCHOBHOIO UCTOYHMKA NUTaHNA
3 Status VHamkaTop paboTbl yCTpolicTBa
4 Power ViHaMKaTop NuTaHnsa ycTponcTea
5 S8SD MHamkartop paboTbl ¢ SSD gnckom
6 FAN VHankaTop paboTbl BEHTUNALMOHHBIX NaHenen
7 F dyHKUMOHa/IbHAs KHOMKa 4151 Nepe3arpy3ky YCTPoncTBa 1 cbpoca K 3aBOACKUM HaCTPOKam:

* NPV HaXXaTUKN Ha KHOMKY A/IMTENbHOCTLIO MeHee 15 CeKyHA NpoucxoanT
nepesarpyska ycTpoicTea

* NPV HaXXaTUW Ha KHOMKY A/IMTENbHOCTbLIO 60/ee 15 cekyHa NpoucxoauT c6poc
YCTpOIAiCTBa /10 3aBOACKOI KOHhUrypaLmm

8 usB USB-nopt

9  Console KoHconbHbI nopT DBIF - RJ45

10 Alarm ViHAMKaTOp Hannums aBapwii

11 00B MopT 415 NoAKMOYEeHNS K nnate no cetm

12 PON1..16 MHTepcpeicbl GPON. 16 waccu gns yctaHoku SFP mogyneii xPON 2,5 G

13
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Ne O3nemeHT OnucaHue
nepegHeii
naHenv
13  10/1GE Uplink nHtepdeiickl. 8 waccu gns yctaHoBku SFP mopyneii 1T0GBASE-X
12 T 4 5 (|5 T 8
d L J o O
&»ELTEX LTP-16NT
LT S o f f} =
Ps10 O Alarm 5 = =
‘O P20 swc‘ 2_1 @ A O

11 12 13 14 15
PucyHok 2 — MNMepenHsas naHenb TepmuHana LTP-16NT

Ta6nuua 4 — OnucaHne pasbEMOB, MHANKATOPOB U OPraHoB yNpaB/ieHnsl Ha nepeaHeli naHenn yCcTpoicTB

LTP-16NT

Ne OJOnemeHT
nepegHem
naHenu

1 PS2

2 PS1

3 Status

4 Power

5 SSD

6 FAN

7 F

8 Console

9 Sync

10 Alarm

11 Mopmbi Sync

12 USB

13 00B

OnucaHue

NHAMKaTop pe3epBHOro MCTOYHMKA NUTAHNA
NHAMKATOP OCHOBHOTO UCTOUHUKA NMUTAHUS

ViHankaTop paboTbl yCTponcTBa

NHamKaTop nuTaHns ycTpoiicTea

VHavkaTop paboTbl ¢ SSD guckom

|/|H,EI|I/IKaTOp pa6OTbI BEHTWIALUMNOHHbIX naHernei

®yHKUMOHANbHAA KHOMKA A4/11 Nepe3arpy3Kku yCTpoicTBa U copoca K 3aBOACKMM HAaCTpOiKaMm:

* NPW HaXXaTnn Ha KHOMKY O/INTENIbHOCTLIO MeHee 15 CeKkyHZ NpoucxoauT
nepesarpyska ycTpolicTea
* MpW HaXXaTun Ha KHONKY ANNTENbHOCTLIO 6osee 15 cekyHA nponcxoguT cbpoc
YCTPOWCTBa A0 3aBOACKON KOHUrypaumm
KoHcornbHbiin nopT DBIF - RJ45
NHavkaTop paboTbl CUHXPOHU3aLUK
WHpukaTop Hanuumsa aBapwii
NHTepdbelicbl cHxpoHu3aLum
USB-nopt

I'IopT ONA NOAK/TINYEHUA K N1aTe No CeTn

14
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Ne O3nemeHT OnucaHue

nepegHeii

naHenv
14 PON1..16 GPON-uHTepdeiickl. 16 waccu ans yctaHokn SFP moayneii xPON 2,5 G
15 10/1GE Uplink-nHtepdoeiicel. 8 waccu gnsa ycraHoBkn SFP moayneit 10GBASE-X

2.6.2 3agHAA NaHenNb
BHeLWwHWiA BUA, 3agHen naHenn TepMyuHaia NnpuBeAeH Ha pucyHke 3.

B Tabnuue HWkKe NpuBeAeH NepeyeHb pasbeMOoB, PACTIONOXEHHBIX HA 3aJHel NaHenm TepMuHana.

160..250 VAC 36..72VDC Knemma
3a3emneHus

PucyHok 3 — 3agHs8 naHesib CTaHUMOHHOro TepmuHana LTP-T6N/16NT

Tabnuua 5 — OnucaHve pa3beMoB 3aJHei naHenu

AnemeHT OonucaHue

160..250 VAC, 50Hz, max 1A; 36..72 VDC, max 5A Pasbembl AN NOAKNIOYEHUA UCTOYHUKOB 3/1EKTPONUTaHUSA
nepemMeHHOro/noCTOAHHOro ToKa

Knemma 3asemMneHus Knemma gn1a 3asemneHus TepMmmHania

Fan1, Fan2 Bnoku BeHTUNALMN

2.6.3 CeeToBas UHAUKauus

Tekyllee COCTOsSIHUE TepMUHaNa 0TOGpaxXaeTcsl NPU NOMOLLY MHAMKATOPOB, PACNO/IOKEHHbIX Ha NepeaHel
naHenu. NepeyeHb COCTOSIHUIA HAMKATOPOB NPUBEAEH B TabnMLe 6.

Tabnmua 6 — CeeToBas UHAMKaUMSA COCTOAHUA TepMuHana LTP-T6N/16NT

Ha3saHue CocTosiHue CocTosiHue ycTpoiictBa
MHAOUKaTopa MHOMKaTopa
Power 3eneHblii, ropuT MuTaHye BKOYEHO, HOpMasibHasa paboTa ycTpolicTea
NMOCTOSAHHO
He roput MnTaHne BbIKNHOYEHO
KpacHbiii ABapus OCHOBHOIO UCTOYHUKA NUTaHNSA
Status opuT 3eneHbim HopmasnbHas pabota
FopuT KpacHbIM Co6ou B pabote
Fan 3eneHblit, roput Bce BEHTUIATOPbI UCMPaBHbI
NMOCTOSAHHO

KpaCHbIVI, MuraeTt OTKas ogHoro unm 6onee BEHTU/IATOPOB

15



HasBaHue
nHauKaropa

PS1

PS2

Alarm

SSD

Sync

CocTtosiHue
MHOMKaTopa

3eneHblii, ropuT
MOCTOSIHHO

BbikntoueH

KpacHbiii

3eneHblit, roput
NOCTOSIHHO

BbIktoueH

KpacHblii

3erieHbli
KpacHsbliA, muraet
BbiknoveH
3eneHblit, Muraet
3eneHslit, roput

BbikitoueH

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

CocTosiHue ycTpoiictBa

OCHOBHO UCTOUYHUK NOAK/TOYEH N pa60TaeT HOPMaJlbHO

OCHOBHOIi UCTOYHWK HE NOAK/THOUEH

OTcyTCTBI/Ie nepBMYHOIO NNTaHNA OCHOBHOIO NCTOYHUKa 1n ero
HencnpaBHOCTb

Pe3epBHbI NICTOUYHMK NOAK/KOYEH N paboTaeT HOpMaslbHO

Pe3epBHbII7I MCTOYHUK HE NOAK/THYEH

OTCyTCTBME NEPBUYHOIO NUTAHNS PE3EPBHOTO UCTOYHMKA U/ €ro
HencnpaBHOCTb

HopmanbHas paboTa ycTpoiicTa
MpucyTCTBYHOT CoBbITUA alarm
HeT obpalleHns K gucky
MpovcxoguT obpallieHune K AUCKy
PaboTta cMHXpOHM3aLmm

CUHXpOHM3aUMS He (hYHKLMOHUPYET

16



PyKoBOACTBO Mo akcnyatauum OLT LTP-16N, LTP-16NT

2.6.4 Jatumkm TemnepaTypbl
[na namepeHus TemnepaTypbl BHYTPU KOpnyca TepMnuHana ucnosiblyetca 4 tepmogarymka: 3 BHeLHUX 1 1
BCTPOEHHBIN B switch.

PacnosioxeHne BHELLHMX AaTUYMKOB Ha Niate NpMBEAEHO Ha pPUCYHKe 4.

m Ketrex [®
(]

LTP-16N(T) (2v0) ==

Power Test

BASIC

,[. I .
Al Leg

COM EXPRESS

o ’EI m
b SERIAL NUMBER

]
et

o ) B2 OB BEOEE M OB OE
BE &8 E!qu B B B 8 BE i ge &g B ?\juf\
g o mle @ B @Of 8 om gels 0 O\
5.
Tepmogatumk 1 TepmogaTyumk 2 TepmogatumkK 3

PucyHoK 4 — PacnonoxeHvie TepMoAaTumMKoB

Ta6nuua 7 — OnncaHne AaTYMKOB TeMNepaTtypsbl

AnemeHT OnucaHue
TepmogaTuuk 1 PON-ports SFP 1
TepmogaTumk 2 PON-ports SFP 2
TepmogaTuumk 3 Front-ports SFP
TepmopaaTyuk 4 Switch

17
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2.6.5 Cucrema BeHTUNALUMN

Ha 3aaHeii, nepeHei 1 60KOBbIX NaHEeNsX TepMUHana PacnosiokeHbl BEHTUMSILMOHHbIE PELLeTKN, KOTopble
cnyxar /sl 0TBoAa Tensna. Ha 3aHeli naHenn ycTaHoBMEHbI ABa 6/10Ka BEHTUASALMN (PrcyHOK 3).

MoTok BO34yxa NOCTynaeT yepes nepdOpnpoBaHHYH0 NEPESHIO 1 GOKOBbIE NaHesnun, NPOXoAMT Yepes BECb
pAL, BHYTPEHHUX KOMMOHEHTOB, OXNIAXAAS KaXbIA U3 HUX, U BbIBOAUTCS C MOMOLLbI0 BEHTUAATOPOB 3a4Hel
neptopupoBaHHOl NaHesnu.

YCTpOIACTBO COAEPXKMUT 2 6/10Ka MO 2 BEHTUNATOPA. B10KM BEHTUASALMN B YCTPOCTBE CheMHbIE. Mopsifok
Cbema U YCTaHOBKM ONucaH B pasgene 3aveHa 6/10K0B BEHTUIALMN.

2.7 Mepbl 6€30MaCHOCTY M NOPSALOK YCTAHOBKU

2.7.1 BBepgeHue

B gaHHOI rnaBe onvcaHbl NpoLeaypbl YCTaHOBKM TEPMUHasIa B CTOVKY M NOAK/OYEHUS K MUTAKOLLEN CEeTU.

2.7.2 Tpeb60oBaHUNA TEXHMUKU GE30MaCHOCTU

OOGLwue TpeboBaHuA
Mpu paboTte ¢ TepMUHA/IOM Heobxoaumo cobnogartb TpeboBaHuA «MpaBu/ TEXHUKM 6€30NacHOCTU Mpu
3KcnyaTauum 3/1eKTPOyCTaHOBOK NOTpebutenei».

& 3anpelyaetcs paboTatb C TEPMUHAMIOM /MLAM, HE AONYLLEHHbIM K paboTe B COOTBETCTBUM C
TpeboBaHWSAMMN TEXHUKN 6E30MACHOCTY B YCTAHOB/IEHHOM MOPSAKE.

1. Dkcnnyarauus TepMyHana Ao/HKHa NPON3BOANTLCA UHXEHEPHO-TEXHNYECKMM NEePCOHasIOM,
npoLuewmnM cnewrasibHyo NoAroToBKY.

2. MopgknoyaTb K TEPMUHANY TO/LKO VCMpPaBHOE M COBMECTMMOE BCromorare/ibHoe 060py/i0BaHue.
[na ncknoyeHns neperpesa 1 o6ecnevyeHnss HeobXoANMOIN BEHTUNALMM TePMUHAUT HEOOX0AMMO
pasMecTuTb Tak, YTo6bl Haj 1 NoA4 HUM OCTaBasIoCb CBOGOAHOE NPOCTPAHCTBO.

3. TepmuHan npegHasHayveH 415 KPYrNoCyTOYHOM aKCnayataunm Npy Creayowmx ycnoBusx:

+ Temneparypa okpyxatouiel cpegbl ot -5 go +40°C;
* OTHOCUTENbHasA BNaXHOCTb Bo3ayxa Ao 80% npu temneparype 25°C;
+ atMmocdpepHoe aaeneHue ot 6,0x10*4 no 10,7x10*4 Ma (ot 450 o 800 MM pT.CT.).

4. He nogpeprarb TepMyHaN BO3AENCTBMIO MEXAHNYECKUX YAAPOB 1 KO/lebaHuii, a Tak Xe AbiMa, Nblau,
BOZbl, XMMUYECKNX peareHToB.

5. Bo usbexaHue neperpesa KOMMNOHEHTOB TEPMUHASIA U HAPYLLEHUS ero paboThbl 3anpeLLaeTcs 3akpbiBaTb
BEHTW/IALNOHHbIE OTBEPCTUSA MOCTOPOHHUMY NpeaMeTaMun 1 pasmeLLarb npegmMeTbl Ha NOBEePXHOCTH
TepMuHana.
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Tpe6GoBaHUs 3/1EKTPO6GE30MNACHOCTY

1.

Mepen NoakI4YeHneM TepMUHasIa K UCTOYHUKY NMUTaHNSA HEOOBXOAMMO NpefBapuTeNbHO 3a3eM/IUTb
Kopnyc TepMuHana, UCnosib3ya KieMMmy 3aseMsieHns. KpenseHne 3asemiaioLLero nposoja K knemmve
3a3eM/1IeHNs AO/MKHO 6bITb HAAEXHO 3addUKCPOBaHO. BesimumHa conpoTUBAEHUS MeXAY KNeMmon
3aLLUMTHOro 3a3eMsIeHns U 3eMJISHOW LUMHOM He fosmkHa npesbiwaTk 0,1 OM. MNepes, noaktoYeHnem K
TepMUHaY N3MepUTe/IbHbIX NPUOGOPOB N KOMMbIOTEPA, NX HEOOXOAMMO NPeaBapuTe/ibHO 3a3eMIUTb.
Pa3HOCTb NOTEHUMAN0B Mexay Koprnycamu TepMrHasia n n3mepuTenbHbIX NPUO0POB He A0/HKHA
npesbiwars 1B.

Mepes BKIOYEHNEM TepMUHaA y6eanTbCs B LLeNIOCTHOCTU Kabenel n nx HagexXHoM KpenaeHum K
pasbemam.

Mpu yCTaHOBKE W/IM CHATUK KOXYXa He0bXoAMMO ybeanTbCs, UTO 3NeKTponMTaHme ycTpoincTea
OTK/1H0YEHO.

YctaHoBKa 1 yaaneHne SFP-TpaHC/BEepOB MOXET OCYLLECTB/IATLCA Kak MPU BbIK/THOYEHHOM, TaK 1 Npu
BK/IIOYEHHOM MUTaHUK, Cnefya ykasaHuam pasgena 3aveHa SFP-TpaHcrBepos.

2.7.3 Mopsaok ycTaHOBKU TepMUHas1a

Mepen, yCTaHOBKOM 1 BK/IOYEHMEM HEOOXOAUMO NPOBEPUTHL TEPMUHAIT HA HAJTMYME BUAVMMbIX MEXaHNYECKUX
noBpeXAeHuiA. B ciyyae Hammumns NoBpexaeHnii cneayert NpekpaTuTb YCTaHOBKY YCTPOWCTBA, COCTaBUTb
COOTBETCTBYHLLUMIA aKT U 06PaTUTLCS K NOCTaBLLMKY. EC/IM TepMUHAN Haxoauncs oMTensHoOe Bpems npu
HU3KOIA TemnepaTtype, Nepes Ha4yasioM paboThl CrieayeT BblAepXaTb €ro B TEYEHME ABYX YaCOB NPy KOMHATHO
Temnepartype. MNocne AMTEeNbHOTO NPe6bIBaHUSI TEPMUHAA B YC/TOBUSIX MOBbLILLIEHHO BNAXHOCTV Nepes
BK/IIOYEHNEM HEOOXOAMMO BbIAEPXKATb €r0 B HOPMaUIbHbIX YC/I0BUSIX HE MeHee 12 yacos.

KpenneHue KpOHLWITENHOB
B KOMNNeKT NocTaBky TEPMUHA/IA BXOAAT KPOHLUTENHbI A1 YCTAHOBKM B CTOVKY U BUHTbI AN15 KpENeHns
KPOHLUTEHOB K KOpnycy TepMuHasa. s yCTaHOBKM KPOHLUTENHOB:

LWar 1. CoBMecTuUTe LWeCTb OTBEPCTUN A/1 BUHTOB HA KPOHLUTEHE C TakMU e OTBEPCTUSAMU Ha
6GOKOBOW NaHenn ycTponcTaa.

LWar 2. C NOMOLLbI0 OTBEPTKU MPUKPENUTE KPOHLUTENH BUHTAMM K KOPIYCY.

LWar 3. MosTopuTe warn 1 1 2 Ans BTOPOro KPOHLUTENHA.

PucyHok 5 — KpenneHune KpoHLLTENHOB
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YcTaHOBKA TepMuUHasia B CTOKY
[N yCTaHOBKWU TepMUHasa B CTOWKY:

+ LWar 1. MpunoxuTte TeEPMUHa K BEPTUKa/IbHbIM HanpaBAsoLLMM CTOWKM.

+ Lar 2. CoBMecCTMTE OTBEPCTUS KPOHLITEHOB C OTBEPCTUAMYM HA HaNpPaBAAOLLMX CTONKN. icnonb3yiiTe
OTBEPCTUSA B HANPaBAOLLMX HA OAHOM YPOBHE C 06eMX CTOPOH CTOKM, AJ/151 TOTO YTO6bLI TEPMUHA
pacnonarasicsi CTpOro ropu3oHTasIbHO.

+ LWWar 3. C noMowbo OTBEPTKM NPUKPENUTE TEPMUHAST K CTOKE BUHTaMM.
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PucyHok 6 — YcTaHOBKa yCTpOICTBa B CTOMKY

Teplvllean NMMEeET TOPU30OHTa/TIbHYHO BEHTUTALNIO. Ha 60K0BbIX NaHensax TEPMUHa/Ia PacCrosioXKeHbl
BEHTUNALNOHHbIE OTBEPCTUA. He SaKprBaVITe BEHTUNALUNOHHbIE OTBEPCTUA NOCTOPOHHUMU NMpegMeTaMn BO
n3dexaHune neperpesa KOMNOHEHTOB TEPMUHa/1a N HapyLlwleHna ero pa6OTbI.

& [nsa vcknoueHust neperpesa n o6ecneyeHnss He06XoAMMOI BEHTUNSILMM TePMUHAN HEO6GX0ANMO
pPa3MecTuTb Tak, UTo6bl HAJ, 1 NOA, HAM OCTaBasIoCb CBOGOAHOE NPOCTPAHCTBO He MeHee 10 cM.
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YcTaHOBKa Mogynsi NUTaHUs

B tepmuHasibl LTP-16N n LTP-16NT MOXHO yCTaHOBUTL INGO MOAY/b NUTAHWUA NepeMeHHOoro Toka Ha 220 B,
50 Ny, NMM60 MoAY b NUTAHUSA NOCTOSAHHOTO TOKa Ha 48 B B 3aBUCUMOCTM OT TPeBOBaHWUA K NUTatOLLENR CETH.
MecTo A5 YCTaHOBKM MOAY/MA NMUTaHUA MOKa3aHOo Ha PUCYHKe 7.

PucyHok 7 — YcTaHOBKa Moaynsa nutaHus

TepmuHanbl MOryT paboTaTb C O4HUM UK ABYMS MOAYASIMU NUTaHKS. YCTaHOBKa BTOPOro MOAY/ 1S NUTaHus
HeobxoauMa B Clyyae UCNosib30BaHus YCTPOMCTBA B YC/IOBUSIX, TPEOYHOLMX MOBbILLIEHHOW HaaeXHOCTU. Mpu

CNOMb30BaHNK ABYX MOy el NUTaHus,, 4oNYyCKaeTCs NoABEAEHNE NMUTaHNE OT pasHbix MY (c pasHbIM
HanpsHKeHUEM).

PucyHok 8 — YctaHoBKa Mogynei nutaHus

MecTa gns yCTaHOBKM MOAYNe NUTaHns C 31eKTPUYECKON TOUYKM 3pEeHMS paBHOLEHHbI. C TOUYKM 3peHus
NCNO/Ib30BaHUA YCTPOMCTBA MOAY/Tb MUTAHWS, HAXOAALWMIACA 6VKe K Kpato, CYATAETCS OCHOBHbLIM, 611Ke K
LLeHTPpY — pe3epBHbIM. MoZy/in NuTaHna MOryT yCTaHaBIMBaTbLCA U U3B/ieKaTbCs 6e3 BbIK/THUYEHUS YCTPOCTBA.

Mpwn ycTaHOBKE UM U3BMIEUYEHUN AOMOSTHATENBHOTO MOAY IS MUTaHMS YCTPOMCTBO NPOAO/MKAET paboTy 6e3
nepesarnycka.
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nOpﬂAOK YCTAHOBKWN MoAynA NUTaHUA:

LLar 1. YcTaHOBUTb MOAY/b NMUTaHKSA B pasbeM, NoKa3aHHbIi Ha pucyHke 7 nunm 8.
LLar 2. 3akpenuTb MOAY/1b MUTAHUSI BUHTAMM K KOpMycCYy.
LWar 3. Moaatb NUTaHue, cnefys ykasaHusiM pasgena [opsok yCTaHOBKM TEpMUHATIA.

MopsApoK ycTaHOBKU YCTpoOiicTBa:

Lar 1. CMOHTMpOBaTb YCTPOWCTBO. B ciiyyae ycTaHOBKM ycTpoiicTea B 19" KOHCTPYKTMB, HEOO6XOAMMO
MPUKPENUTb K HEMY KPOHLUTENHbI, BXOASALLME B KOMM/IEKT YCTPOCTBA.

LLar 2. 3a3emnnTb KOpMNyc YCTPOCTBA. DTO HEOOXOAMMO BbINO/HUTL NPEXAE, YEM K YCTPONCTBY OyaeT
NoAK/IIYEHA NMUTaKLLAs CeTb. 3a3eM/ieHNne HEOOX0AUMO BbIMOMHATb N30/IMPOBAHHBIM MHOTOXW/IbHBLIM
nposogoM. Mpasuna ycTpoincTBa 3a3eMeHns 1 cevyeHne 3a3eM/IALLErO NPOBOAA AO/MKHbI
cooTBeTCTBOBaTb TpeboBaHMAMY MY 3. Knemma 3a3emMneHnst HaxoAUTCA Ha 3a4Hen naHenu, pyucyHok 3.
LWar 3. Ecnv npegnonaraetcs NOAK/IKYEHNE KOMMbIOTEPA UM MHOTO 060PYA0BaHNS K KOHCOIbHOMY
MopTy KOMMYTaTOopa, 3T0 060pyA0BaHNE TaKKe AO/MKHO ObiTb HAAEXHO 3a3EM/IEHO.

LLar 4. MoAkMiounNTb K YCTPOWCTBY Kabesb MuTaHus.

LWar 5. BkiounTb NnUTaHme ycTpoiicTea 1 ybeanTbCs B OTCYTCTBUM aBapuil N0 COCTOSIHNIO NHAMKATOPOB
Ha nepepgHel naHenw.
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3 Hauano paboTbl C TEpMUHAIOM
3.1 NMopgknitoueHune K CLI TepmuHana

3.1.1 BBepgeHune

B aaHHOI rnaBe onvcaHbl pasnnyHble Cnoco6bl NOAKNUeHUs K MHTepdelicy komaHaHoi cTpokn (Command
Line Interface, panee CLI) TepmmHana.

[ns HauanbHOV HACTPOIiKM TepMIHaIa pEKOMEHAYETCs UCMOo/b30BaThb Noc/ieaoBaTesbHblii nopT (ganee COM-
nopr).

3.1.2 NopknroueHue K CLI yepes nocnepoBaTtenbHbI NOPT

[nsa ncnonb3oBaHMs 3TOrO TMNa NOAKYEHUS NePCOHaTbHbIM KOMMNbIOTEP IMB0 A0/MKEH UMETbL BCTPOEHHbIN
COM-nopt, b0 Ao/mKeH KoMniekToBaTbecs kKabenem-nepexogHmkom USB-COM. Ha koMmnbloTepe Takxe
[OMKHAa 6bITb YCTAHOB/IEHA TEPMUHA/IbHASA NporpaMma, Hanpumep Hyperterminal.

+ LWar 1. Mpu nomowm null-modem ka6ens n3 KOMNIeKTa NocTaBKy TEPMUHasIa COeAMHUTE NOPT
«console» TepmmHana ¢ COM-NopTom KOMNbIOTEPA, Kak YKasaHo Ha PUCYHKE HUXKE.

i I RI-45 LTP-16N !

COM-nopT

null-modem kabens

PucyHok 9 — MogkntoveHne tepmuHana K MNK yepes COM-nopt

+ Lar 2. 3anyctuTte TepMUHasIbHYIO NMporpamMmMy 1 co3gainTe HOBOe MOAK/MIYeHne. B Bbinagarowem
cnucke «Mogxntoyarbes Yepes» BblbepuTe HyxHbli COM-nopT. 3agaiTe napameTpbl nopTa coriacHo
Tabnuue Hmxke. HaxxmuTte KHonky <OK>.

Tabnuua 8 — MapameTpbl nopTa

CkopocTb 115200
BuTbl gaHHbIX 8
YeTHOCTb Het
Crtonosble 6UTHI 1

Ynpae/neHne NoToKOM OTcyTcTBYET
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+ LWar 3. HaxmuTe knaeuwy <Enter>. Mpoussegute Bxog B CLI TepmuHana.

& 3aBojckue AaHHble ANs BXxoaa:
login: admin, password: password .

KAKKAAKR KKK KKK KR AkAR KA AA R kA Ak kA Ak hkkhkkhkkhkkkkhkhkkkkkk
* Optical line terminal LTP-16N *
KAKRKAAKRKAKRKAA KR KAARKAAA R kA Ak hkAkAkhkkAkhkkhkkkkhkhkkkkkk
LTP-16N login: admin

Password:

LTP-16N#

3.1.3 MNopgkntoueHune K CLI no npotokony Telnet

MoakntoueHne no npotokony Telnet aBnseTca 6onee yHMBEPCa/IbHLIM MO CPABHEHMIO C MOAK/IOYEHMEM Yepe3
COM-noprt. NMogkntoveHne K CLI MOXXHO BbINOSTHUTL KakK HernocpeAaCcTBEHHO B MECTE YCTaHOBKM TEpPMUHA/A, Tak

N C yaaneHHoro pabouero mecta yepes IP-ceTb.

B AaHHOM MyHKTE paccMOTPVM BapuaHT NOAK/I0YEHNS HeNoCPeACTBEHHO B MECTE YCTaHOBKU. Yia/leHHoe
NoAK/TIOYEHME NPOMCXOANT aHa/I0TMYHO, HO NoTpebyeT cMeHbl IP-agpeca TepmyHana, kotopas Nnogpo6HO

paccMmoTpeHa B pasgene CeTeBblie napameTpbl.

[Ns NogKNHYEHNS K TEPMUHANY NEPCOHasIbHbIV KOMMbIOTEP AO/MKEH UMETb CETEBYHO KapTy. [ONO/HUTENBHO
notpe6yetcs ceTeBoii kabenb (Patching Cord RJ-45) Heo6xoAUMOIA ANIMHbI, TOCKO/IbKY OH HE BXOAUT B

KOMMNJIEKT NMOCTaBKN TepMunHasa.

« LWar 1. MoagknounTe oanH KOHew, ceTeBoro katens k nto6omy O0OB nopTty TepmuHana. BTopoii koHel
NOAKNOUNTE K CETEBOI KapTe KOMMbHOTEPA Kak Yka3aHO Ha PUCYHKE HUXE.

0O0B ! LTP-16N

CeTeeoR kafenk

NIC

PucyHok 10 — MoakntoueHne TepmuHana K [NK ceTeBbiM Kabenem
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CeokcTea: [1porokon Mure pHeta [TCPSIP)

Oewme |

MapardeTpel [P MOryT HA3HSYATECA SETOMSTHYECKM, BCAM CETE
NOLOEMKMESET 3TY BOSMOKHOCTE. B NpoTHMEHOM Cnydas napareTpel
IF r0sHD AOAYYMTE Y CETEEOMD SOMWHUCTPETOPA.

(3 Donguure IP-aapec aETOMATHYECKM

(%) Mcnonesosare creayrowmi |P-agpec:
|P-anpec: (192188, 1 . 1 |

Macka noacerw | 255.255.255. 0 |

[ cHOBHOM LWNkoS: | . . . |

(%) Mgnonesoeare creayowme anpeca DMS-cepeepos:

Mpegnoyraeteit DS -cepeep: | . ) ) |

AneTepHarHeHed DN S -cepeep: | . . . |

HononHurentsHo. ..

+ LWar 2. HacTtpoliite napameTtpsbl IP-agpecaumm ceteBoro nogkntoueHus. 3againte IP-agpec 192.168.1.1 n
mMacky nogcetu 255.255.255.0.

[ OF. H OrieHa ]

PucyHok 11 — HacTpoiika ceTeBOro noak/Ito4eHns

+ LWar 3. Ha komnbloTepe HaxmuTe <Iyck> BbinonHuTtb. BBeante komaHay telnet n IP-agpec tepmuHana.
192.168.1.2 — 3aBoAcKoe 3Ha4veHue IP-agpeca. Haxmute kHomnky <OK>,

3anyck nporpamMmbl

- BEEAMTE MMA NPOrPaMHEl, ManKH, ADKYMEHTS MM

Tﬁ pecypca MHTEpHETA, W Windows oTEpoeT M.

QTKpbth.:| kelnet 192,165.1.2 v|
[ Ik, l [ CITMEHA ] [ Qfz0p. .. ]

PucyHok 12 — 3anyck telnet-knmeHta

+ LWar 4. MNpounssegute Bxog B CLI TepmuHana.

& 3aBopackue gaHHble Ans BXoAA:
login: admin, password: password.
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Trying 192.168.1.2...
Connected to 192.168.1.2. Escape character 1is *7]’.

khkkkkkhkhkhkhkhkhkhkkhhkhkhkhkhkkhhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkkhkkhkkkhkkhkkkhkkkkkx

* Optical line terminal LTP-16N *

KRAkkhkhkkhkhkhkkhkhkhkkhkkhkhkkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkkkkk
LTP-16N login: admin

Password:

LTP-16N#

3.1.4 MopgkntoueHune K CLI no npotokony Secure Shell

MoakntoueHne no npoTtokony Secure Shell (SSH) cxoxe No yHKLMOHANBHOCTY C NOAK/IUYEHVNEM MO
npotokony Telnet. Ho, B oTnumne ot Telnet, Secure Shell wndopyeT Becb Tpadivik, BKIOUasi Naposin. Takum
06pa3om o6ecneynmBaeTcsi BO3MOXHOCTb 6€30MacHOro yAaneHHOro NoAK/UYEHMs Mo Ny6nYHbIM IP-ceTsim.

B A@aHHOM MyHKTE pacCMOTPUM BapuaHT NOAK/THOUYEHUs] HENOCPEACTBEHHO B MeCTe YCTaHOBKW. YaasieHHoe
MOAK/HUYEHNE NPOMCXOANT aHa/I0rMYHO, Ho NoTpebyeT cMeHbl IP-agpeca TepMuHana, kKotopasi noapo6HO
paccMoTpeHa B pasaene CeTeBbie napaMeTphbl.

[na nogknioveHnsa K TepMmnHasly nepcoHasibHbI KOMMNbIOTEP A0/HKEH MMETb CETEBYIO KapTy. Ha koMnbioTepe
[0/MKHA 6bITb YyCTaHOB/eHa nporpamma SSH-knmeHT, Hanpumep PUTTY. JononHntensHo NnoTpebyeTcsi CETEBOA
ka6enb (Patch Cord RJ-45) He06x0AMMOI4 ANIMHBI, NOCKO/IbKY OH HE BXOAMUT B KOMIM/IEKT MNOCTaBKM TepMUHana.

+ War 1. BeinonHute warun 1 n 2 n3 nyHkta lNoakntovexve k CLI yepes nocnenoBartesibHbIA NOPT.

« War 2. 3anyctute PUTTY. Ykaxute IP-agpec tTepmmnHana. 192.168.1.2 — 3aBoackoe 3HadyeHue |P-
agpeca. Ykaxure nopt — 22, Tmn npotokona — SSH. Haxxmunte kHonky <Open>.

+ War 3. MNpounssegute Bxog B CLI TepmuHana. 3aBogckmne gaHHble 415 BXoa:
login: admin, password: password.

login: admin
Password: **xxx%xxx%
LTP-16N#

3.2 Hauano pa6oTtbl B CLI TepmuHana

3.2.1 BBepgeHune

CLI sBnsieTca 0CHOBHLIM CNOCO6GOM B3avMOAENCTBMS NoMNb30BaTe/s ¢ TepMrUHasioM. B aToii rnase
paccmatpuBatoTca 06Lme npoueaypsl paboTbl B CLI: gatoTcst cBefeHMs No rpynnnpoBKe, BO3MOXHOCTU
aBTOZOMNOSTHEHUSI U UCTOPUU BbINOSTHEHUSI KOMAHA,

3.2.2 Nepapxusa pexumos CLI

Cuctema komaHz vHTepdpeiica komaHgHow cTpokn LTP-16N pasgeneHa Ha pasgensi - view. Mepexoq mexay
pasgenamm ocyLLLecTBAsSeTCs KoMaHgamu. 18 Bo3BpaLleHuns K NpoLLioMy YPOBHIO UCNO/b3yeTCA KoMaHaa
exit . HekoTopble view npeactaBnsAloT coboli Maccus, rae AN AocTtyna K KOHKPETHOMY OOBEKTY HY>XHO
NCNONb30BaTb YHUKa/bHbIA MHOEKC.

Ha pucyHke 13 npeacTaBnieH rpad HEKOTOPbIX PEXMMOB, @ TaKKe KOMaHz, Nepexoaa Mexay HUMN.

26



configure terminal

ROOT view
LTP-16N#

t

PyKoBOACTBO Mo akcnyatauum OLT LTP-16N, LTP-16NT

logging

alarm

>
>

ip dhcp

ip pppoe

interface port-channel <port-id>

interface ont <port-id/ont-id>

CONFIG view
LTP-16M(configure)s#

interface gpon-port <port-id=

interface 10G-front-port <port-id=
»

exit

profile cross-connect <name=

profile dba <name=

profile ports <name>

profile management <name=>

profile dhcp-opt82 <name>

profile pppoe-ia <name=

wlan <vid>

LOGGING view et
LTP-16N(config)(logging)#
ALARM view exit
LTP-16N{config)(alarm)#  —————————"""%
DHCP view exit
LTP-16N(config)(dhcplt ——————————»
PPPOE view exit
LTP-16N(config){pppoe) = ———————————>
IF-PORT-CHANNEL view exit
LTP-16N(config)(if-port-channel-
1)# >
IF-ONT view exit
LTP-16N(config)(if-ont-1/1) —————————>|
IF-GPON view exit
LTP-16N(config)(it-gpon-1)g ——»|
IF-10G view exit

LTP-16N(config)(it-ront-1) ———————————»

PROFILE-CC view
LTP-16N{config)(profile-cross-
connect-pccl)#

exit

PROFILE-DBA view
LTP-16N(config)(profile-dba- exit
pd1j#

PROFILE-PORTS view

LTP-16N(config)(prafile-ports- exit
pp1)#

PROFILE-MANAGEMENT view )
LTP-16N(config)(profile- exit
management-acs)#

PROFILE-DHCP-OPT82 view .
LTP-16N(config)(profile-dhcp- exit
opt8z-opty#

PROFILE-PPPOE-IA view .
LTP-16N(config)(profile-pppoe- exit
ia-name)s

VLAN view exit
LTP-16N(config)(vian-1)#

PucyHok 13 — Nepapxus pexnmos CLI
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3.2.3 Tlopsiume knasuwuu CLI
[ns yckopeHus paboTbl B KOMaHAHOW CTPOKe, A06aB/1eHbl C/iefyroLLime CoOYeTaHNs ropsaumnx KnaBuLL:

Tabnuua 9 — coyeTaHmsl ropsUnX KnaBuLl As1si KOMaHAHOW CTPOKM

CouyeTtaHue Pe3ynbrar
Ctrl+A Mepexopn B Ha4ano CTPOKK
Ctrl+D Bo BNOXEHHOM KOMaHAHOM peXume — BbIX0Z, B NPeablayLLUMA KOMaHHbIA

pexum (komaHaa exit), B KOpHEBOM KOMaHAHOM pexumMe — Bbixog, 13 CLI

Ctrl+E Mepexopn, B KOHeL, CTPOKK

Ctrl+L OuuncTka akpaHa

Ctrl+U YaaneHvue cMMBOJIOB C/ieBa OT Kypcopa

Ctrl+W YnaneHue crioBa c/ieBa oT Kypcopa

Ctrl+K YpaneHve cMMBOJIOB Crnpasa OT Kypcopa

Ctrl+C OuncTKa CTPOKK, a Takke 06pbIB BbINOTHEHNSA KOMAHAbI

3.2.4 AsToagonosiHeHne KomaHpg CLI

[na ynpoweHnst NCnonb30BaHUsi KOMaHAHOW CTPOKMN MHTepdelic NogaepxmBaeT yHKLUIO aBTOMATUYECKOro
[IONOMIHEHNA KOMaHA,. dTa (PYHKUUSI akTUBUPYETCSA NPV HEMNOJTHO HabpaHHOW KOMaHAe 1 BBOAE CMMBOA
Tabynsauum <Tab>.

Hanpumep, Haxogsick B Top view, Habepute KoMaHy ex 1 HaxmuTe knasuiy <Tab>:

LTP-16N# ex<Tab>
LTP-16N# exit

IMocKo/bKy B 3TOM pexumMe cyllecTBoBasia To/IbKO 0gHa komaHaa ¢ npedmkcom ex, CLI gononHun ee
aBTOMaTUYECKN.

B Tom cnyyae, ecnim CyLecTBYeT HECKO/IbKO KOMaH/1, KOTOpble COBNaAatoT C HabpaHHbIM npednkcom, B CLI
Bbl4aCTCS NoACKa3ka 0 BO3MOXHbIX BapuaHTax:

LTP-16N# co<Tab>
commit configure copy
LTP-16N# con<Tab>
LTP-16N# configure
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3.2.5 IpynnoBble onepauuu

Hag Takumn o6bektamm KOHdurypauum TepMmHana, kak uHtepgeincol  ONT, MOXHO NPOBOAMTL FpynnoBble
onepauun. To 0cobeHHO ya06HO, koraa TpebyeTcs NpoBeCcTU O4MHAKOBbIE AeCTBUSA /18 60/bLIOro
KonmyecTsa 06 bLEKTOB.

[ns BbINO/THEHMA TPYNNOBOM Onepauuy ykaxute guanasoH BMECTO naeHTudukaropa oobekra. Takas
BO3MOXHOCTb CyLLLeCTByeT B 60/bLUMHCTBE KOMaH CLI.

Hanpumep, BkntounTe broadcast-filter Ha Bcex ONT onpeaeneHHoro kaHana:

LTP-16N# configure

LTP-16N(configure)# interface ont 1/1-128
LTP-16N(config) (if-ont-1/1-128)# broadcast-filter
LTP-16N(config) (if-ont-1/1-128)#

JIn6o npocMoTpUTE CNMCOK aKTUBHbIX Ha NepBbix 3-x PON noprax:

LTP-16N# show interface ont 1-3 online
PON-port 1 has no online ONTs

PON-port 2 has no online ONTs

PON-port 3 has no online ONTs

Total ONT count: 0
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4 HacTpoiika TepMunHana

4.1 KoHdwmrypauyua TepmmHana

4.1.1 BBepgeHue

COBOKYMHOCTb BCEX HACTPOEK TEPMIMHANA Ha3bIBAETCA KOHJUIypaLuueii. B aToli rnaBe pacckasblBaeTcsi 0
COCTaBHbIX YaCTAX KOHDUTypaLMi, AAETCS NOHATME XU3HEHHOTO LKA KOHDUTypaLImi, pacckasbiBaeTcsi 06
OCHOBHbIX OMnepaLmsixX, KOTopble MOXHO NPOBOAMTL HaZ, KOHAUTypaLmeil.

4.1.2 )Xu3HeHHbIN UMK KOHUrypauum
KoHdhurypauusa tepMmHana MoXeT HaXOAUTbCA B HECKO/TbKMX COCTOSAHUAX:

* Running — pelicTeytowias KoHcurypauus. NMog ynpaBneHnem atoi KoHdurypauum TepMmHan paboTtaeT B
[AaHHbIA MOMEHT;

+ Candidate — pegakTpyemasi KOHhUrypauus;

* NVRAM - KoHpurypaumsi, COXpaHeHHasi B 3HeproHe3aBnMCMMOi namsaT. byaeT ncnonb3oBaTbes B
kauectBe RUNNING nocne 3arpy3ku ycTpoiicTBa.

Mpwu oTkpbITUKM CLI-ceccun B Hee 3arpyxaeTcsa Konus KoHdurypaumm Running, kotopas Tenepb AOCTynHa AN
pepakTupoBaHus (Candidate) Ans kaxaoit ceccum ncnonblyetca cBos konust Candidate KoHdMrypaumm.
Monb3oBaTtesnb nocse nameHeHus koHdurypauum (Candidate) B CLI-ceccum MoxeT gatb KomaHay Ha
NpYMeHeHNe N3MeHeHHOI KoHgurypaumm (komaHaa commit). Mo komaHie save Npov3BoAMTCA 3anuch
Aevictytoulein koHdpurypauyum (Running) B NVRAM TepmuHana.

[rarpamma X1M3HEeHHOro uukia KoHurypaumm npueefeHa Ha pucyHke 14.

IArpY3Ka
‘;{ MNVRAM } Py
Menemsep KOHHDUNYPALLMK
save .
.
RUNMNING
}
rollback
Ceccun CLI
commit CANDIDATE )

PucyHok 14 — [narpamma XXMU3HEHHOT0 LMK/1a KoHgurypauum tepmmHana

4.1.3 Co3pgaHue pe3epBHOI Konuu KOHdUrypayum

Pe3epBHble KONui KOHGMrypaLym no3BonsioT 6bICTPO BOCCTAHOBUTL PaboTOCNOCOGHOCTL TEPMUHAIA Noce
HeLITaTHbIX CUTyaLWil UK 3aMeHbl. PEKOMEHYETCA perynsapHoe co3aaHne pe3epBHbIX KONuii KoHdUrypauum
BPYUHYIO.

BbIrpyska koHturypaumm TepMmHania Bo3aMoxHa Ha TFTP/FTP/HTTP-cepBep, LOCTYNHbIN B CETU ynpaBneHus.
Bbirpyska ocyLlecTB/iseTcs No KomaHze copy. B KauecTBe apryMeHTOB YKaXuTe, UTO BbIrpy>kaete
KoHdpurypaumto TepmmHana fs://config, a Takke URL HazHauyeHus.
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LTP-16N# copy fs://config tftp://192.168.1.1/config
Upload backup file to TFTP-server..

4.1.4 BoccTaHOB/eHue KOHurypauum

BoccTaHoBneHne koHurypaumm tepmmnHana sBo3moxHo ¢ TFTP/FTP/HTTP-cepeepa, LOCTYNHOro B CETU
ynpaBneHus. BocctaHOBNEHNE OCYLLECTBISETCA N0 KOMaHAe copy. B kauecTBe aprymeHToB ykaxuTe URI
NCTOYHMKA, a Takxke fs://config B kauecTBe BoccTaHaB/IMBaEMOWN KOHUrypaLmn.

LTP-16N# 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)

4.1.5 CG6poc KoHturypauun

[ns NnpyBeileHns KOHUTrypaLm TepMUHana B 3aBOfICKOE COCTOSIHUSI C/ieflyeT BOCMNO/1b30BaTbCsl KOMaH/10ii
default. Mocne BbINONHEHUSI KOMaHbI, AePONTHAA KOHGMIypaLusa npuMeHsieTcs B kadecTee Candidate n ee
HE06X0IMMO NMPUMEHUTb UCMO/b3Yys KOMaHAy commit.

LTP-16N# default
Do you really want to do it? (y/N) vy
Configuration has been reset to default
LTP-16N# commit

& Tpu npoBeaeHN c6poca KOHUrypaummn Ha yaaneHHOM TepMrHae C6poCcATCs U ceTeBble
napameTpsbl. JanbHeiwas ygqaneHHas pabota ¢ Takum TepMUHaiom 6yAeT HEBO3MOXHA A0 MOBTOPHOWA
YCTaHOBKW CETEBbIX MapaMeTpPOB.

4.2 CeteBble NapameTpbl

4.2.1 BBepeHue

B gaHHOI rnaBe onvcaHa npoueaypa HacTPOKM CETEBbLIX NapameTpoB TepMuHasa. locne 3agaHnsi CETEBbIX
napamMmeTpoB BO3MOXHO yAa/lIeHHOe ynpaB/neHne, a Takke nHrerpaumsa ¢ OSS/BSS cuctemamu.

4.2.2 HacTtpoliika ceTeBbIX NnapamMeTpoB

HacTpoiiky ceTeBbix NapameTpoB TEpMUHa/IA PEKOMEHAYETCS BbINO/HATL NpY nogkItoueHun yepes COM-noprt.
Takoi noaxom no3BoNuUT nsbexarb Npobnem ¢ NponazaHvem CBA3M A0 HacTpavBaemoro TepMuHana. Mpu
yAa/IeHHO HacTpolike 6yabTe NpefesibHO BHUMATESTbHbI.
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« LWWar 1. B3risiHUTe Ha TekyLme ceTeBble napameTpbl NPy NOMOoLLM KOMaHAbl show running-config
management.

LTP-16N# 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

+ LWar 2. MepeiauTte B configure view. 3aaaiite ums TepmrHana npu nomoLLy komaHasl hostname.

LTP-16N# configure terminal
LTP-16N(configure)# system hostname LTP-16N-test

+ LWar 3. 3agaiite IP-agpec TepMmyHania npyv noMowm KomaHasl management ip.

LTP-16N(configure)# management 1ip 10.0.0.1

+ LWar 4. 3agaiitTe Macky NoACcETV NPU NOMOLLM KOMaHAbl management mask.

LTP-16N(configure)# management mask 255.0.0.0

+ LWar 5. 3agaiiTe W03 N0 yMO4YaHMio Npy NMOMOLLY KOMaH/ibl management gateway.

LTP-16N(configure)# management gateway 10.0.0.254

+ LWar 6. MNMpu HeobxoammocTy, 3againTe VLAN ynpaBneHus TepmMmuHana npu nomMoLLm KomaHapl
management vid.

LTP-16N(configure)# management vid 10

& [ns paboTbl C yCTPONCTBOM MO MEHEeIKMEHT-UHTepdoelicy yepes uplink-nopTbl He06Xxo0AMMO
paspewnTb management vid Ha He06XxoANMbIX NOpPTax.

© O6patute BHUMaHWe, Npy eAMHOBPEMEHHOM noakodeHnn Kk OOB u uplink-nopty B management
BO3MOXXHO 06pa3oBaHue net/iu.

+ War 7. CeTteBble napameTpbl U3MEHATCS cpasy nocrsie NnpuMeHeHnsa KoHdourypauuu. MNMepesarpyska
TepMmnHana He TpebyeTcs.

LTP-16N(configure)# do commit

32



PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

4.3 YnpaB/rieHue nonb3oBaTesiaMu

4.3.1 BBegeHue

B aToi1 rnase paccKka3biBaeTca 06 ynpasneHnn nosib3oBaresiaMmm TepMnHavia.

& B 3aBoACKOI KOHUIypaLymn co3aaH eIMHCTBEHHbI NONb30BaTe b — aAMUHUCTPATOP YCTPOCTBA.

login: admin
password: password

PekoMeH/lyeTcsi CMEeHUTb 3aBO/ICKOi Naposb Nosb3oBatesnis admin Ha HadaslbHbIX aTanax
KOH(pUryprpoBaHua TepMrHana.

[nsi o6ecneyeHns 6e30MacHOCTY NO/b30BaTENSIM TEPMIHANA MOXHO [eNernpoBaTh CTPOro ONpeaeeHHbIi
Habop npas. [N1s1 3TOr0 KaxA0My Nosib30BaTe/lio 3aaeTcsl YPoBEHb NPUBUEruii. YpoBeHb 0 COOTBETCTBYET
MUHMMaIbHOMY Ha6opy npae, a 15 — MakcMasibHoOMY. YPoBHM ¢ 1 1Mo 14 NOMHOCTLI0 KOHQUIypupytotcst. Ans
y[06CTBa N0/b30BaHNS AaHHbIE YPOBHM HaMO/IHEHbI NPUBUMETSIMU MO YMOMYaHMIO.

KomaHgbl CLI pacnpeaeneHsl No YPOBHIO OCTYNa COrMacHO G/10KY KOTOPbIV OHU U3MEHSIIOT UK AatoT
npocmoTpeTb. KomaHabl 6e3 ypoBHs gocTyna (exit, ) 4ocTynHbl BceM nosib3oBatensim. KomaH bl ¢ ypoBHeM 15
[OCTYMHbI TOMLKO NO/Mb30BaTeNAM C ypoBHEM 15. TakuM 06pa3om AOCTYMHLIMU NOMb30BaTesNo byayT Te
KOMaH/bl, Yeil ypOBEHb HE BbllLEe YPOBHS N0/b30BaTe/s.

KoHdpurypupoBaHue npusuneruii

+ LWar 1. PacnpepgeneHve npuBuaernii No yMoa4aHuto, MOXHO NoCMOTPETb € NOMOLLbIO KOMaHAbl show
running-config privilege all.
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vilege 1 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
view-igmp

view-dhcp

view-pppoe
view-interface-ont
view-interface-front-port
view-configuration
view-igmp

view-dhcp

view-pppoe
view-interface-front-port
view-configuration
config-vlan
config-interface-front-port
commands-configuration
view-igmp

view-dhcp

view-pppoe
view-interface-ont
view-interface-front-port
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
view-1igmp

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-interface-front-port
view-configuration
view-1igmp
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privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
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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
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privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege
privilege

11
11
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
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13
13
13
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13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-interface-front-port
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-interface-front-port
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
view-1igmp

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-interface-front-port
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
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privilege 13
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
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

commands-interface-front-port
view-1igmp

view-dhcp

view-pppoe

view-general

view-system
view-interface-ont
view-interface-front-port
view-configuration
view-firmware

config-vlan

config-igmp

config-dhcp

config-pppoe

config-alarm

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
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
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+ War 2. nsa HacTpoliku nepeiigmuTe B configure view. [1nst TpeGyemMoro ypoBHs 3agaiite Heo6xoammble
npuBunernn koMaHgo privilege , Hanpumep, 3agagnm s yposHs 1 BO3MOXHOCTb MpoOCMoTpa
KoHourypauuy ONT:

LTP-16N# configure terminal

LTP-16N(configure)# privilege 1 view-interface-ont

« LWar 3. HacTpoliki ypoBHeit focTyna 6yayT npuMeHeHbl cpasy. Mepesarpy3ku TepMuHana He TpebyeTcs.

LTP-16N(configure)# do commit
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4.3.2 TpocMoTp cnUCKa Nosib3oBaresnei

[nsa npocmoTpa cnucka nosib3oBartesnieil TepMuHasia criefyeT Bocnosib3oBarbcsa komaHaoi show running-
config user all:

LTP-16N# show running-config user all

user root encrypted_password $6$FbafrxAp$vY6mRGiEff9zGhaClnJ8muzM.
1K1g86.GfW8rDv7mjOpcQcRptx7ZY//WTQDi9QxZSZUkOk®2L5IHIZgDXONL .

user root privilege 15

user admin encrypted_password
$6$1ZBYels7$1sd.B2eherdxsFRFmzIWajADSMNbsL1fjO7PsVCTIImpDHpzOgZmkX2rZ1JhLgRzTvkDwQleqF3MwNQiKGw
Pz/

user admin privilege 15

Monb3oBateny admin v root cyLecTBYIOT Bceraa, UxX Henb3sa yaasimTb U co34aTb NOBTOPHO. TepMuHa
nogaepxveaet Ao 16-Tu nonb3oBateneil.

4.3.3 [oGaBneHne HOBOro NoJib30BaTe A

[na adppbekTnBHOM 1 6e3onacHol paboTbl C TEPMUHAIOM, Kak NpasBuo, TpebyeTca [o6aBuTb O4HOMO UAn
HECKO/IbKO A0MOSTHUTENbHbIX NoNb3oBarteneil. 19 nobasneHns nonb3oBarTens BOCNob3ynTecb KOMaHAOM
user u3 configure view:

LTP-16N# configure terminal
LTP-16N(configure)# user operator
User operator successfully created

I'Iepe,u,al‘/’lTe MIMSA HOBOIO NOJIb30BAaTe A B KaYeCcTBe aprymeHTa KomaHae user. [15iMHa UMeHn He 0/KHa
npesbilaTb 32 cnmBO/OB. Mcnonb3oBaHne cneucmnmMmBo/1I0B B UMEHN NOJIb30BaTesIA HE A0MYyCKaeTCA.

4.3.4 N3wveHeHue naponsi nonb3oBarens

[N cMeHbl Naponst UCMo/b3yiTe KOMaHAY user. B kauecTBe apryMeHTOB YKaXUTe MMS Nob30BaTesis U ero
HOBbIli Naposb. Mo ymonyaHuio napons password. B KOH(Mrypaumm naposib XpaHUTcs B LUMKPPOBaHHOM BUAE.

LTP-16N(configure)# user operator password newpassword
User operator successfully changed password
LTP-16N(configure)#

MakcumanbHasa ganHa napons — 31 cuMBOS, MUHUMasIbHas — 8 CUMBOJIOB. B ciyyae Mcnonb3oBaHUsi cUMBONA
npo6ena B napose, Naposb CreayeT 3akNiounTb B KaBbIUKM.

37



PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

4.3.5 TMpocmoTp 1 U3MeHeHue NnpaB gocTyna nonb3oBartesnsa

YnpaBneHvie npaBamu nosib3oBaTtesieli TepMyHana peasim3oBaHo NOCPeACcTBOM YCTaHOBKM NpuopuTeTa
nonb3oBatens. MNpw cozgaHnm Nosb3oBaTess eMy AaeTcs MUHUMasIbHbI HaGop npas:

LTP-16N(configure)# do show running-config user

user operator encrypted_password $6SmIwyhgRAS$jaxkx6dATExGeT82pzqIME/
eEbZI6cIrKWIoX fxLmWXx7mQYiRYOpRNdCupFsg/1gqPfWmggclyuR8J1g.IH20

user operator privilege 0

s cMeHbl NpuopuTeTa UCNOMb3YITE KOMaHAY user. B kayecTBe apryMeHTOB YKaXUTE UMS NO/Ib30BaTeNs U
€ro HOBBbI NPUOPUTET.

LTP-16N(configure)# user operator privilege 15
User operator successfully changed privilege
LTP-16N(configure)# do show running-config user
user operator encrypted_password $65mIwyhgRASjaxkx6dATExGeT82pzqIME/
eEbZI6cIOrKWIoX fxLmWXx7mQYiRYOpRNdCupFsg/1lgqPfWmgqgclyuR8J1g.IH20
user operator privilege 15

4.3.6 YpaneHue nonb3oBartens

[Ons ynaneHus nonb3oBatesis BOCMO/b3yliTeCh KOMaHA0M no user 13 configure view. B kauecTBe aprymeHTa
YKaXWUTE UMS NOSIb30BaTe/Is:

LTP-16N# configure terminal
LTP-16N(configure)# no user operator
User operator successfully deleted

4.4 Hactpoiika cnyxo6

4.4.1 BBepgeHue

B gaHHOl rnaBe onvcaHa npoueaypa HacTpoiiKn BCTPOEHHbIX CNYX6 TepMuHana.

4.4.2 Hactpoiika SNMPD
[na pa6oTbl TepmuHana no npotokosrly SNMP Heo6xoa1Mo BKIOUNTL COOTBETCTBYHOLLMIA CEPBUC.

« LWar 1. Mepeiignute B configure view.

LTP-16N# configure terminal

+ LWar 2. Bkntounte SNMP-areHTa TepMmmHana komaHaor snmp enable.

LTP-16N(configure)# ip snmp enable
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+ LWar 3. Mapametpbl SNMP-areHTa n3ameHATCS cpaldy nocse npumeHeHns KoHdurypauun. MNepesarpysku
TepMunHana He TpebyeTcs.

LTP-16N(configure)# do commit

[nsa pa6otbl ¢ SNMPv3 notpebyeTcsi A0NOMHUTENbHO HACTPOiKa nosib3oBaTtenei.

+ LWar 1. [Jo6aBbTe Nosb30BaTeNEN N yKaXUTe NpUBUIErn

LTP-16N(configure)# ip snmp user "rwuser" auth-password "rwpassword" enc-password
"rwencrpass" access rw

LTP-16N(configure)# ip snmp user "rouser" auth-password "ropassword" enc-password
"roencrpass" access ro

+ LWar 2. MapameTtpbl SNMP-areHTa n3ameHATCA cpasy nocne npumMmeHeHus KoHdpurypauuu. MNepesarpysku
TepMuHana He TpebyeTcs.
LTP-16N(configure)# do commit
+ LWar 3. MNMpoBepbTe KOHUrypaumo ¢ NoMoLblo KoMaHabl show running.

LTP-16N# 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 +NO2E15KMmIDs/e/w== enc-password
uH+sCFAYHDgNlaH5ic= access ro
ip snmp engine-id 55e3edafelc7c92199c28b74b4

& SNMPv3 areHT nogaepxunsaet metoabl authNoPriv 1 authPriv. LUndgpoBaHme napons Npon3sBoanTcs no
anroputmy MDS.

+ LWar 4. [nsa nonyyeHus cuctemoint ynpasnenma SNMP-Tpanos HacTporte ux pennvkauuo. Hanpuvep,
[o6aBbTe ABa pennukaropa un ykaxute, yto SNMP-Tpanbl v2 6yayT oTnpasnatbes Ha IP-agpec
192.168.1.11, av1 Ha 192.168.1.12. 1N 3TOro BOCNosib3ynTecb KOMaHAoM ip snmp traps.

& Bo3MOXHaA HAaCTpoiika HECKOMbKMX NpuemMHukoB SNMP-TpanoB ogHoii Bepcu.

LTP-16N(configure)# ip snmp traps 192.168.1.11 type v2
LTP-16N(configure)# ip snmp traps 192.168.1.12 type vl

« LWar 5. MapameTpbl SNMP-areHTa U3MeHATCS cpasy nocsie NpuMeHeHust KoHdurypaumn. Mepesarpysku
TepMuHana He Tpebyetcs.

LTP-16N(configure)# do commit
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+ LWar 6. MpoBepbTe KOHDUIYpaLMo C MOMOLLbIO KOMaHAbl show running.

LTP-16N# 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 +NO2E15KMmIDs/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 vl

& Tunbl 1 HazHaueHne SNMP-TpanoB TECHO CBSI3aHbl C XYpPHa/IOM aKTUBHbIX aBapuii.

4.4.3 HacTtpoiika NTP
[ns pa6oTbl TepMyHana no npotokony NTP Heo6xoAMMo CKOH(IUIypMpoBaTb COOTBETCTBYIOLLMIA CEPBUC.

« LWar 1. Mepeligute B configure view.

LTP-16N# configure terminal

+ LWar 2. 3apainte NTP-cepBep, KOTOpbI ByAeT UCNOMb30BaTLCA A1 CUHXPOHM3ALMM BPEMEHN KOMaHAOM
ip ntp server.

LTP-16N(configure)# ip ntp server 192.168.1.10
& KomaHgy ip ntp enable Henb3s BbINOMHWTB, NpeaBapuTenbHO He ykaszaB NTP-cepeep.
+ LWar 3. 3agaiiTe nHTEpBaUT CUHXPOHM3aLUN B CEKyHAAX KOMaHAoi ip ntp interval.

LTP-16N(configure)# ip ntp interval 4096
MUHUMabHbIN NHTEpPBaUl - 8 CeKyHf, MakCUMasibHbI - 65536 cekyHA,.
+ LWar 4. 3agaiiTe 4acoBOli NOAC A4J/1A BalLero perMoHa npy nomoLLm koMaHap! ip ntp timezone.
LTP-16N(configure)# ip ntp timezone hours 7 minutes 0

Yacbl MOXHO yKa3biBaTb OT -12 A0 12, muHyTbl oT 0 o 59.
« LWar 5. Bkntounte NTP-cepBuc komaHAoi ip ntp enable.

LTP-16N(configure)# ip ntp enable

+ LWar 6. MNMapameTtpbl NTP-areHTa U3MeEHATCA cpa3sy nocsie npuMmeHeHns koHgurypaumu. MNMepesarpyska
TepMuHana He TpebyeTcs.

LTP-16N(configure)# do commit
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+ LWar 7. MpoBepbTe KOHDUIypaLuo C MOMOLLbIO KOMaHAbl show running ip ntp.

LTP-16N# show running-config 1ip ntp
ip ntp enable

ip ntp server 192.168.1.5

ip ntp interval 16

ip ntp timezone hours 7 minutes 0

Bo3mo)XHa HacTpoiika nepexoga Ha fieTHee BpeMsl U 06paTHO.

« LWar 1. Mepeigute B configure view.

LTP-16N# configure terminal

+ LWar 2. HacTtpoliiTe nepuog NeTHero BpeMeHn npu nomoLuy komaHz, ip ntp daylightsaving start v ip ntp

a

daylightsaving end.

ip ntp daylightsaving start — HacTpolika Ha4yana nepvoga NeTHero BpeMeHu.

ip ntp daylightsaving end — HacTpoiika OkoH4YaHUA nepuoga NeTHEro BPEMEHN.

O6e koMaHAbl UMET CXOXYH CTPYKTYpY. MOXHO HACTpOUTb AAaTy Havana v OKOHYaHUs nepuoga
NEeTHEro BpeMeHM C KOHKPETHOW 1Av nnasatoLein gatoii. NMocne BBoga mecsua, nosb3osartento oyaet
npegcTas/nieHa BO3MOXHOCTb Bbl6paTth TUMN AaTbl Nepexoa A8 Kax4on U3 HacTpoek:

day - napameTp, yka3bIBaroLLMiA KOHKPETHYH AaTy B Buae uncna mecsiya (ot 1 go 31).

week 1 weekday - napameTpbl, ykasbiBatoLie nnasaroLLyo AaTy, USMEHSIOLLYIOCS B 3aBUCUMOCTM OT
roga. Mapametp week npeactasniser co60i NOPAAKOBLIA HOMEP Heenun B Mecsue. MOXeT NpuH1UMaThb
3HaueHus First, Second, Third, Fourth, Last. MapaveTtp weekday ykasbiBaeT geHb Hegenw.

LTP-16N(configure)# ip ntp daylightsaving start month March week Last weekday Sunday
start-hours 1 start-minutes 00

LTP-16N(configure)# ip ntp daylightsaving end month October day 30 end-hours 1 end-minutes
00

Mocne BBOAA JaHHbIX KOMaH/ Nepexof Ha fIeTHee BPEMS eXerofHo GyaeT OCyLecTBATLCSA B 1 Yac
HOYM MoC/eHero BoCKpeceHbe MapTa, a 06paTHo B 1 yac Houm 30 okTA6pS.

LLar 3. HacTpolikin nepexoga Ha fleTHee BPeMsi U3MEHATCS cpasy nocsie NpUMeHeHUst KOHUrypaumm.
Mepesarpyskn TepMrHaa He TpeGyeTcs.

LTP-16N(configure)# do commit

Henb3a npyMeHnTb OTAEMbHO HACTPOMKM Havasia U KoHLa Neproaa SIETHEro BpeMeHu ip
ntp daylightsaving start n ip ntp daylightsaving end. 3T HacTpolikn paboTaloT TONIbKO COBMECTHO.

Pa3Huua mexay Ha4yasloM 1 KOHLIOM nepuoga netHero spemenu ip ntp daylightsaving start v ip ntp
daylightsaving end He gomkHa 6bITb MEHEE Yaca.

+ Lar 4. MNMpoBepbTe KOHUTypaLmo ¢ NOMOLbI0 kKoMaHAbl show running ip ntp.

LTP-16N# 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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4.4.4 HacTtpoiika LOGD

CUCTeMHbIIi XXypHan paboTbl NO3BO/ISET HaKanMBaTb MHPOPMaLM0 06 NCTOpUM PaboTbl TEPMUHANA U, B
fasibHeliLeM, OCyLLeCTBSATL ee NPOCMOTP. 15 HACTPOKM CUCTEMHOTO XYypHasia UCNOJb3YHTCS NOHATUSA
MOAYNS, YPOBHS (hUNbTPaLMKM 1 YCTPOCTBA BblBOAA.

loglevel loglevel
hnneTpbI hunsTpbI

‘ IGMP }—» —» console

‘ IGMP-submodules ’- —
R H—'
e —
s ————— |::> > remote
‘ DMA }—)

‘ DNA-submodules ’— )
—> file
T
T

PucyHok 15 — CUCTEMHBIN XypHaUT TepMUHana

Momynu 1 nogMonynm YCTpOoCTBa BLIBOAA

Co06LLEeHNSA CUCTEMHOTO XXypHasia CrpynnmMpoBaHbl B MOAYW N0 (PyHKLMOHAIbHOMY Npr3Haky. Bo3amoxHa
HacTpolika cneayLwmx Mogynei:

Tabnuua 10 — Mogy/iM CUCTEMHOTO XypHana

Moaynb OnucaHue

cli CnyxebHble coobweHunsa ot mogyns CLI

snmp CoobuieHunsa ot SNMP-areHTa

dna Co006LLEeHNA OCHOBHOIO CETEBOrO MOAYNS

fsm-pon Coob6LeHns MalunHbl cocTosiHMiA PON

igmp Coo6LeHnsa oT Moaynsa oTeevaroLero 3a paboty npotokona IGMP
logmgr Cnyxe6Hble COO6LLEHNSI OT MOAYNA YNPaB/EHUS SloraMm

usermgr Cnyxe6Hble co06LLEHNST OT MOAYNSA YNPaBIeHUs loraMm
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Moaynb OnucaHue

dhcp CnyxebHble coobuweHnsa oT mogyns DHCP
pppoe Cnyxeb6Hble coobleHnst oT moayns PPPoE
lldp CnyxebHble coobLyeHns ot moayns LLDP

[N kaxaoro Mogynisa MOXHO BblopaTtb YPOBEHb (PUNLTPALMK, & TaKKe HacTPOIK1 NogMoaynen, gnis 6onee
rMOKOI HACTPOWKM SIOrMPOBaHUSA.

YpoBeHb (hunsTpauun 3ag4aéT MMHUMasTbHbIM YPOBEHb BXXHOCTU COOBLLEHWIA, KOTOPbIE BYAyT BbIBOAUTLCA B
XypHa. Micnonb3yemble YpoBHU (huibTpaumm nepeyuncrieHsl B Tabnvue 11.

Tabnuua 11 — YpoBHU (hunbTpaumum CUCTEMHOIO XypHasia

YpoBeHb OnucaHue

critical KpuTnyecku BaxkHbIe COObITUSA

error Owunbkn B paboTte

warning MpeaynpexaeHus

notice BaxHble cOObITUA NPY HOPMasIbHOI paboTe. 3HAYEHUS MO YMOYAHWIO /181 BCEX Moay e
info VHchopMaLMoHHbIE COOOLIEHMS

debug OTnagoyHble coobLyeHns

& YposeHb critical sBNsieTcs MakcMasbHbIM, ypoBeHb debug — MUHUMANbHBIM.

MoacmcTema XypHannpoBaHus NO3BONSET BbIBOAWTL XypHa paboTbl TepMUHaNa Ha pasHble ycTpoicTea. Bee
YCTpOICTBa BblBOAA MOTYT ObITb 3a4€MCTBOBaHbI O4HOBPEMEHHO.

Tabnuua 12 — YcTpolicTBa BblBOAA CUCTEMHOIO XypHana

YctpoiictBO Ha3BaHue OnucaHue

BbiBOAA

CUCTEMHBbII system BbIBOZ, XypHaia B CUCTEMHbII XXYpPHaUT MO3BOISIET MPOCMATPMBATb XypHasT paboThl
XypHau NOKaUTbHO NMB0 NCNoNb30BaTh yAaslEHHbIN Syslog-cepeep

KoHconb console BbIBOA, )XypHana B KOHCO/1b MO3BO/ISAET BUAETHL COOBLLEHNS CUCTEMbI Cpa3y nocse nx

nosB/1IeEHNA Ha TepMunHasie, NoAK/IYEeHHOM K NOPTY Console TepMnHana

dain file BbiBOZ XypHana B haiin No3BOMSAET 3anUCbiBaTb COOOLLEHNS CUCTEMBI
HenocpeacTBEHHO B ddaiis, KOTOPLIA B JasibHeNeM MOXHO nepegarthb B
TexnoaaepxXky Ans aHannsa
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Mo ymon4aHuio N10rv 3anmncbiBatOTCA B 3HEProHe3aBMCMMYHO NaMsaTb. Cuctema umeeT 3 poTupyembix daiina
noros no 1M kaxaplii.

4.4.4.1 Hacmpolika modyneli

PaccmoTpym HacTpoliky Ha npumepe moayns dna n nogmoayns ont, OTBeYaloLLEro 3a 0TO6paxxeHns 10ros A1
ONT. HacTpoiika ocTasibHbIX MOAYyNe MPON3BOANTCA aHaI0rMYHO.

« LWar 1. Nepengute B logging view

LTP-16N(configure)# logging

+ LWar 2. 3apaitTe ypoBeHb 0TOGpaXeHNs 10ros ¢ 3agaHnem nHgekca ONT ans kotopoii 6yayT
BbIBOAWTLCSA NOTY. 111 3TOro BOCNO/b3yiTeck koMaHaoii module dna <port-id>[/ont-id] loglevel.

LTP-16N(config) (logging)# module dna interface ont 1/1 loglevel debug

+ LWar 3. MpumeHuTe KoHUrypaunio KomaHaor commit.

LTP-16N(config) (logging)# do commit

4.4.4.2 Hacmpolika xpaHunuuja /10208

[nsi 3an1cy B 3HEProHe3aBNCUMYI0 NaMSATh UCMO/b3YTe KOMaHy, NPUBEAEHHYO HUXE.

LTP-16N(config) (logging)# permanent

Ecnu nepep komaHaoi A06aBUTh « O », TO 3anucb ByaeT nponssoantTecs B RAM. B Takom cniyyae nocne
nepesarpysku aiinbl 10roB 6yayT yaaneHbl.

4.4.4.3 Hacmpolika napaMmempos cucmeMHO20 XXypHasa

- LWar 1. 3agaiite pasmep namaTi B 6aiiTax nof XxpaHeHWe CUCTEMHOTO XypHana komaHaoii buffer.

LTP-16N(config) (logging)# buffer 30000

+ LWar 2. Mpu HeobxoammocTy, ykaxuTe IP-agpec yganeHHoro SYSLOG-cepBepa, Ha KOTopblii cnegyet
TpaHC/IMPOBaTb CUCTEMHbINM XYpHaUsT KOMaHA0i remote server ip.

LTP-16N(config) (logging)# remote server ip 192.168.1.43

+ LWar 3. CkoHdurypupyiite ycTpoiicTea BbiBoga komaHaol logging.

® [nsa kakgoro U3 yCTPOICTB BbIBOA MOXHO BbIGPATh CBOM YPOBEHL (OU/ILTPALIMM HGYOPMALIN
IGO0 OTKNIOUYUTL BbIBOA, BOOOLLE.

Hanpumep, BknoummM oTobpaxeHuns debug-coobuueHunin B thaiin n Ha yaasnieHHblin CepBUC:

LTP-16N(config) (logging)# remote loglevel debug
LTP-16N(config) (logging)# file loglevel debug
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+ War 5. MpumeHnTe KOHpUrypaumo KomaHgoin commit.

LTP-16N(config) (logging)# do commit

« War 4. [nsa npocmoTpa nHdopmauumn o koHdurypaumm SYSLOG ncnonb3yinte komaHgy do show
running-config logging .

LTP-16N(config) (logging)# do show running-config logging
logging

module dna ont 1/1 loglevel debug

permanent

buffer 30000

file loglevel debug

remote server +ip 192.168.1.43

remote loglevel debug
exit

4.4.5 HacTtpoiika ALARMD

ALARMD - 310 MeHeaxep aBapuii TepmuHana. lNpu nomoLun MeHeaxepa aBapuii MOXXHO AnarHoCcTMpoBaTb
HernosaZKn CUCTEMbI, & Tak Xe NnosyyaTb MHAopMaLMio O BaXKHbIX COObITMAX B paboTe TepMuHasa.

OfiHa 3anuck B XypHase (ganee cobbITUE) aKTUBHbLIX aBapuii COOTBETCTBYET OAHOMY CO6bITHIO,
npousoLlelieMy B TepMuHasne. Tunbl COBLITWIA U UX ONMcaHne NpeacTaBneHo B Tabnuue 13.

Tabnmua 13 — Tunbl 3an1ceil B XXypHasie akTUBHbIX aBapuii

Coo6bITHe OnucaHue MNopor

system-ram 3HayeHne cBO6OAHOW OnepaTMBHON NaMATH 12% *
YMEHbLUW/IOCh A0 NOPOroBOro

system-login Monb3oBaTenb NbiTasCA BONTW MW BOLLIEN MOA CBOEA -
YYETHOI 3anncbo

system-logout Monb3oBaTenb BbilleN U3-Nof CBOE yYeTHOl 3annucn -

config-save KoHdomrypauus 6bln1a coxpaHeHa, no MHMuuaTnee -
nonb3oBaTensi

config-change M3meHeHa KoHpurypaums OLT -

system-load-average CpefHss Harpyska Ha npoueccop gocturia 0*

MOPOroBOro 3Ha4YeHs,, pacyeTHoe BpeMsi 1 MUHyTa

system-temperature Temnepartypa o4HOro N3 YeTblpex TepMoAaT4ynKoB 70*
npesbIiCuia NOPOroBy+o

system-fan CKOpOCThb BpalleHUss BeHTUNATOpA Bbillna 3a 2000< X
npegenbl 6e3onacHoin paboTbl yCTPOCTBa < 12000*
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Cob6bITHe OnucaHue Mopor
pon-alarm-los TpaHcnsumn PLOAM-aBapwii Loss of Signal -
pon-alarm-lofi TpaHcnsumm PLOAM-aBapuii Loss of Frame ot ONT -
pon-alarm-loami TpaHcnsiumn PLOAM-aBapuii PLOAM loss ot ONT -
pon-alarm-dowi TpaHcnsumm PLOAM-aBapwii Drift of Window ot ONT -
pon-alarm-sdi TpaHcnsumn PLOAM-aBapwii Signal Degraded ot ONT -
pon-alarm-sufi TpaHcnsumm PLOAM-aBapwii Start-up Failure ot ONT -
pon-alarm-loai TpaHcnaumn PLOAM-aBapwii Loss of Acknowledge oT -
ONT
pon-alarm-dgi TpaHcnsaumm PLOAM-aBapwuii Dying-Gasp ot ONT -
pon-alarm-dfi TpaHcnsaumm PLOAM-aBapwii Deactivate Failure ot -
ONT
pon-alarm-tiwi TpaHcnsumm PLOAM-aBapwii Transmission -

Interference Warning ot ONT

pon-alarm-loki TpaHcnsaumn PLOAM-aBapuii Loss of Key ot ONT -

pon-alarm-lcdgi TpaHcnsumm PLOAM-aBapwii Loss of GEM Channel -
Delineation oT ONT

pon-alarm-rdii TpaHcnsumn PLOAM-aBapuii Remote Defect -
Indication ot ONT

* Hacmpausaemoe 3HadeHue.

Kaxkgas 3annch B XypHasie akTUBHbIX aBapuii 061afaeT ykasaHHbIMK B Tabnuue 14 napameTpamu, KoTopble
3a4aloTcs A48 KAKA0ro Tna cobbITus.
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Tabnuua 14 - MapameTpbl 3an1ceil B XXypHasie akTUBHbIX aBapuii

Nekcema OnucaHue

severity OnuncbIBaeT CTENEHb BaXXHOCTW COBLITHS. MIMEET YeTbipe COCTOSIHUS:
(info, minor, major, critical)

in HeobxogumocTb otnpaBku SNMP trap npu gobaBneHnn cobbITus B XXypHan. imeeT aBa COCTOSHMSA:
(true/ false)

out Heob6xoaumocTb oTnpaBk SNMP trap npu yganeHusi cobbiTus U3 xypHana (HopManusaumm). Mimeet asa
COCTOSIHWSI:
(true/ false)

ttl Bpems xun3Hu aBapun B cekyHaax. CyLecTByOT crelnasibHble napameTpbl:

"-1" - aBapusi He 6yaeT cozgasatbesl, SNMP trap 6yaet otnpasneH (ecnun paspelleH B KOHUrypaumm);
"0" - aBapusl CylLEeCTBYeT A0 HopManusaumm (ecnn ectb HopManMsaums As Tuna aBapum).

4.4.5.1 Hacmpolika xypHasia akmusHbix asapuli

« War 1. A HacTpoViku XypHana akTUBHbIX aBapuii 3aingute B configure view n ganee B alarm view.

LTP-16N# configure terminal
LTP-16N(configure)# alarm
LTP-16N(config) (alarm)#

+ War 2. ina npumepa HacTpoum alarm system-fan. 19 3T0ro Bocnonb3yemcs komaHaol system-fan.
Jpyrve aBapuun HacTpamMBaloTCA aHasTIOrM4YHo.

LTP-16N(config) (alarm)# system-fan min-rpm 5000
LTP-16N(config) (alarm)# system-fan severity critical
LTP-16N(config) (alarm)# system-fan in true

« LWar 3. MpumeHuTe caenaHHble M3MEHeHNs komaHaoin do commit.

LTP-16N(config) (alarm)# do commit

4.5 HacTtpowka VLAN

4.5.1 BBepgeHune
[aHHas rnasa onucbiBaeT npoueaypy Hactpoikm VLAN.

VLAN (ot aHrn. Virtual Local Area Network) — 310 rpynna ycTpoiicTB, 06beAVHEHHBIX B OAHY BUPTYasIbHYHO
ceTb, B3aMMOAENCTBYOLLaA MeXay COO0i Ha KaHa/IbHOM YPOBHE, NOAK/IOYEHHAsA K O4HOMY WM HECKONbKUM
ceTeBbIM ycTpoiicTBam (kommyTaTopam unv TepmmHanam GPON). Micnonb3oBaHue VLAN siBnsieTcs
BaXXKHENLUMM MeXaHU3MOM A/19 CO34aHns rmOKoi, KOHPUIYPUPYEMON SIOrMYeCcKol TOMOMOMMN CETU NOBEPX
domsunueckoit Tononorum cetn GPON.
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4.5.2 KoHcpurypuposaHue VLAN

+ War 1. Ansa koHgurypmposaHus VLAN Heobxogumo nepelitu B configure view.

LTP-16N# configure terminal
LTP-16N(configure)#

+ LWar 2. MepeiignTe B pexumM KoHguryprposaHus VLAN komaHaoi vlan. B kayecTBe napaMeTpa yKaxuTe
VID.

LTP-16N(configure)# vlan 5
LTP-16N(config) (vlan-5)#

4.5.3 HacTtpoiika VLAN

® Hacrtpolika paspelueHnsa VLAN Ha vHTepdbeiicax HaxoguTca B pasaesne Hactpoiika nHrepeincos.

+ War 1. [Ans ypo6cTa paboTtbl ykaxuTe nms VLAN komaHgol hame. s c6poca UMeHW BbINOSTHUTE
KomMaHZy no name.

LTP-16N(config) (vlan-5)# name IpTV
+ LWar 2. Ecnn Bam Heobxoamnma o6paboTka IGMP-naketoB B ykazaHHOM VLAN, To BOCNOMb3yhTECH
KomaHaou ip igmp snooping enable, ans BkntoueHnst IGMP-snooping.
LTP-16N(config) (vlan-5)# 1ip igmp snooping enable

+ LWar 3. Mpu HeobxoammocTn HacTpoiTe IGMP querier. BkntoueHne nponssoguTcsa komaHzol ip igmp
shooping querier enable.
BkntoueHne pexnma fast-leave nponssogutcsi komaHgoi ip igmp snooping querier fast-leave. o
YMO/TYaHWUIO AaHHbI PEXUM OTK/HOUEH.
HacTpoiikn mapkuposku DSCP n 802.1P gns IGMP query npon3BoguTcs KomaHgamu ip igmp snooping
querier user-prio v ip igmp snooping querier dscp.

LTP-16N(config) (vlan-5)# ip igmp snooping querier enable
LTP-16N(config) (vlan-5)# ip igmp snooping querier fast-leave
LTP-16N(config) (vlan-5)# ip igmp snooping querier dscp 40
+ LWar 4. MNMpun Heob6xoaAMMOCTU 3a4aiTe HacTpoikn IGMP.
CoBMmecTumMble Bepcun (v1, v2, v3 Unm nx KomeruHauum):

LTP-16N(config) (vlan-5)# ip igmp version v2-v3

NHTepBan otnpasku Query:

LTP-16N(config) (vlan-5)# 1ip igmp query-interval 125

MakcumasnbHoe BpeMsi OXuaaHus oTeeta Ha Query:
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LTP-16N(config) (vlan-5)# 1ip igmp query-response-interval 10

YacTtoTta otnpasku Group-Specific Query:

LTP-16N(config) (vlan-5)# ip igmp last-member-query-interval 1

3HayeHue Robustness:

LTP-16N(config) (vlan-5)# ip igmp robustness 2

« War 11. MpumeHnTe KoHurypauuo komaHaon commit.

LTP-16N(config) (vlan-5)# do commit

4.5.4 YpaneHue VLAN

* LWar 1. Yganute VLAN komaHAoli no vlan. B kauecTBe napameTpa ykaxute VID (v gnanasoH).

LTP-16N(configure)# no vlan 5

+ LWar 2. MpumeHunTe KoHMrypaumo KomaHgoin commit.

LTP-16N(configure)# do commit

4.6 HacrTtpoiika IGMP

4.6.1 BBegeHue

[aHHas rnaBa onuckiBaeT npoueaypy obuen HacTpoikn IGMP.

4.6.2 BknroyeHue snooping

+ LWar 1. Fno6anbHas HacTpoiika snooping npovncxoauT B configure view.

LTP-16N# configure terminal
LTP-16N(configure)#

« LWar 2. Bkntounte IGMP snooping komaHAo# ip igmp snooping.

LTP-16N(configure)# ip {igmp snooping enable

+ LWar 3. MpumMmeHuTe KoHUrypaumo KomaHgo0in commit.

LTP-16N(configure)# do commit
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4.6.3 TpokcupoBaHue report

+ War 1. HacTtpoliika npokcrMpoBaHus npoucxoauT B configure view.

LTP-16N# configure terminal
LTP-16N(configure)#

« LWar 2. Bknwounte npokcupoBaHne IGMP report mexay VLAN komaHaol ip igmp proxy report enable.

LTP-16N(configure)# 1ip igmp proxy report enable

+ War 3. 3apaiite npaBuna npokcuposaHust IGMP report komaHaoi ip igmp proxy report range. B
KayecTBe NapameTpoB YKaxkuTe AmanasoH paspeLleHHbIX rpynm, a Takke Hanpas/eHe NPoKCUpoBaHus
B Buae napbl VID. Bo3aMOXHO 3agaTb 06Llee npasuna npokcuposaHunsa ans scex VLAN, ans atoro
ncnonb3yete knwodesoe cnoso from all.

LTP-16N(configure)# ip igmp proxy report range 224.0.0.1 226.255.255.255 from 30 to 90

+ Lar 4. MpumeHnTe KoHUrypaumo KomaHgoin commit.

LTP-16N(configure)# do commit

& 1GMP Proxy Henb3si BKNOUNTL 6E3 yKazaHusi ananasoHa npokcmpoBaHus. O6a napameTpa
HaCTPOViKn 06513aTe/bHbI.

4.7 Hactpoiika DHCP

4.7.1 BBepgeHue

[aHHas rnaea onvcbiBaeT npoueaypy paboTsl TEpMUHana ¢ npotokosioM DHCP. Pa6oTy ¢ NPOTOKO/IOM MOXHO
pasnennTb Ha 6oKu:

+ DHCP snooping. Micnonb3syetcs ansa nepexsata DHCP Tpadmka, KOHTPONS U MOHUTOPUHIa CECCUA.
+ DHCP opt82. dyHKumnoHan no BctaBke cnyxebHon onumn 82 B8 DHCP nakeTsbl.
« DHCP relay. ®yHkumnoHan nepeHanpasnexdvs DHCP B gpyryto noacetb.

4.7.2 DHCP snooping
[aHHbI hyHKUMOHaN ncnonb3yeTtcsa A nepexsara u 06pabotku Tpadmka Ha CPU TepmuHana.

Ha TeKyLimii MOMEHT 3TOT (DYHKLMOHa HEOBXOANMO BK/IHOUNTb, ECNN TPEOyeTCs OCYLLIECTBNATL KOHTPONb U
MOHUTOpUHT 3a DHCP-ceccusimn, a Takke ans pabotbl ¢ onuueii 82 B8 DHCP-nakeTax.
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4.7.2.1 BknrovyeHue DHCP snooping

+ War 1. Mno6anbHasn HacTpoiika snooping npovicxoaunT B pasaene ip dhep view, pasgena configure view.

LTP-16N# configure terminal
LTP-16N(configure)# ip dhcp
LTP-16N(config) (dhcp)#

+ LWar 2. Bkntounte DHCP snooping komaHAaol snooping enable.

LTP-16N(config) (dhcp)# snooping enable

4.7.3 DHCP option 82

DHCP opt82 npumeHsieTca ana npepoctasniedna DHCP-cepeepy A0MO/THUTENbHBIX AAHHBIX O MOTyYEHHOM
DHCP-3anpoce. K Takum faHHbIM MOXHO OTHECTU MHpOpMaLMo 0 TepMUHase, Ha kKotopom 3anyeH DHCP
opt82, a Takxe nHcpopmauuio 06 ONT, ¢ koToporo nonyvyeH DHCP-3anpoc. Mogudmkaumss DHCP nakeTtos
Npov3BOAMTCSA NyTEM nepexsarta u nocneayrouleri 06pabotkm Ha CPU TepmuHana, T.e. HE06X0AMMO BKHOUYUTb
DHCP snooping.

Naoentudpmkauma ONT Ha DHCP-cepsepe npoussogutca nytem aHanm3a cogepxumoro DHCP option 82.
TepmuHa NO3BONSAET Kak Npo3payvHo nepegatb 3Ty onumio ¢ ONT, Tak 1 cdhopmmpoBaTb UM nepesanucarb ee
no 3agaHHomy cpopmaty. Micnonb3osaHne DHCP option 82 0co6eHHO akTyaslbHO, Korga B CETU HeT
BblgeneHHbix VLAN ansa kaxxaoro nonb3osarersis.

DHCP opt82 nogaepxvBaeT HacTpavBaeMsblin hopmart kak nogonuwmm Circuit ID, Tak 1 Remote ID. HacTpolika
dhopmata nogonuuii NPoM3BOAUTCSA C UCMO/Ib30BAHNEM JIEKCEM, NMepedncieHHbIX B Tabnuue 15.
MepeyncneHHble cryebHble cnosa 6yayT 3aMeHeHbl Ha MX 3HAYEHWSs, OCTa/IbHOWN TEKCT, 3aaHHblli B nose
hopmara, 6ygert nepegaH HeM3aMeHeHHbIM.

Tabnuua 15 — Cnncok nekcem A/1a HacTpoliku chopmara nogonumin DHCP option 82

Nekcema OnucaHue

%HOSTNAME% CeTeBoe MMa TepMuHana

%MNGIP% IP-agpec TepMmnHana

%PON-PORT% Howmep kaHana OLT, ¢ koTtoporo npuwén DHCP request
%ONTID% MaeHtndgukarop ONT, otnpasuBliero DHCP request
%PONSERIAL% CepwiiHbiin Homep ONT, otnpasusLiero DHCP request
%GEMID% Homep GEM-nopta, B koTopom npuwén DHCP request
%VLANO% BHewHwnii VID

%VLAN1% BHyTpeHHuA VID
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Nekcema

%MAC%

%0OLTMAC%

%0PT60%

%0PT82_CID%

%0PT82_RID%

%DESCR%

4.7.3.1 YnpasneHue DHCP option 82

HacTtpoliika DHCP option 82 ocywectensietcs yepes cuctemy npocuneii — profile dhcp-opt82. Cuctema
NO3BO/ISIET CO3aBaTb HECKO/IbKO pas3InyHbIX Npoduiein n HazHavyaTb MX He TONbKO robasibHO Ha Bce DHCP

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

OonucaHue

MAC-agpec ONT, ¢ KoToporo npuwén 3anpoc

MAC-agpec OLT

DHCP option 60, npvwepwas ot ONT

Circuit ID, npuwepawas ot ONT

Remote ID, npuwepwasn ot ONT

Mepsble 20 cumBonos onncanms ONT

nakeTbl B LLes10M, HO 1 pa3aensaTts npodunun no VLAN.

+ LWar 1. Co3pgaiite npocunb DHCP option 82 komaHgoii profile dhcp-opt82. B kauecTBe napameTpa
yKaxuTe umsa npogouns.

LTP-16N# configure terminal

LTP-16N(configure)# profile dhcp-opt82 test
LTP-16N(config) (profile-dhcp-opt82-test)#

+ LWar 2. Ha3zHaubTe r106abHbIN Npodunsb, Mcnonb3ys komaHay opt82 profile B ip dhep view.

LTP-16N(configure)# ip dhcp

LTP-16N(config) (dhcp)# opt82 profile test

+ LWar 3. MNMpn HeobxoanMOCTM HasHauvbTe Apyroi npodusb Ha VLAN.

LTP-16N(config) (dhcp)# opt82 profile test_vlan_100 vid 100

+ LWar 4. Bkntounte nepexsat DHCP nakeTos, ¢ NoMoLLbI0 KOMaHAbl snooping enable.

LTP-16N(config) (dhcp)# snooping enable

+ LWar 5. MpumeHnTe KoHUrypaumo KomaHgon commit.

LTP-16N(config) (dhcp)# do commit
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4.7.3.2 Hacmpolika npocpunetli DHCP option 82

+ LWar 1. Mepeignte nnn cosgaiite npoguns dhep-opt82.

LTP-16N# configure terminal
LTP-16N(configure)# profile dhcp-opt82 test
LTP-16N(config) (profile-dhcp-opt82-test)#

+ LWar 2. MNMpun Heo6xoamMmocTn BKNOUMTE BCTaBky/nepesanncbe DHCP option 82 komaHaoii overwrite-opt82
enable.

LTP-16N(config) (profile-dhcp-opt82-test)# overwrite-opt82 enable

« LWar 3. MNMpun HeobxoanmocTn 3agaiite hopmat DHCP option 82 komaHgamu circuit-id n remote-id.
Cnncok nekcem, KOTopble MOXHO MCNO/b30BaTh B hopmare, npueeaeH B Tabnumue 15.

LTP-16N(config) (profile-dhcp-opt82-test)# circuit-id format %PONSERIAL%/%ONTID%
LTP-16N(config) (profile-dhcp-opt82-test)# remote-id format %0PT82_RID%

+ LWar 4. MpumeHnTe KoHUrypaumo KomaHg0in commit.

LTP-16N(config) (dhcp)# do commit

4.7.4 DHCP relay

®yHkumoHan DHCP Relay npeactasnsiet co6oii petpaHcnaTop DHCP-nakeToB 13 KNIMEHTCKOM ceTn yepes
MapLupyTusmpyemyto cetb K DHCP-cepBepy.

DHCP-Relay pa6otaet TonbK0 Yepe3 management VLAN. DHCP-cepsep HaxoguTcs B ogHom VLAN ¢
ynpasneHnem OLT, a aboHeHTCKuUin Tpaduk B Apyrom. [Npun Tako cxeme paboTbl liMpokoBellatenbHbie DHCP-
3anpocbl U3 knneHTckoro VLAN nepeknagbiatotca Bo VLAN ynpaBneHus n oTnpas/isoTcA Kak unicast.

4.7.4.1 Hacmpolika DHCP relay

« War 1. Mepengute B HacTpoikn DHCP.

LTP-16N# configure terminal
LTP-16N(configure)#
LTP-16N(configure)# ip dhcp
LTP-16N(config) (dhcp)#

+ War 2. Bkntounte DHCP snooping. Snooping MOXHO akTtuBmpoBatb Ha Bce VLAN nnu Tonbko Ha
Heobxoaumble. B cnyvae c realy, 310 f0/1KeH 6bITb KNeHTckuii (100) n meHemxkMeHT (200) VLAN.

LTP-16N(config) (dhcp)# snooping enable vlan 100,200
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+ LWar 3. Bkntounte DHCP realy.

LTP-16N(config) (dhcp)# relay enable

+ LWar 4. 3agaiite agpec cepBepos U KNneHTcknin VLAN, ¢ KOTOpOro 6yaeT Nponcxoantb
nepeHanpasneHne. MoOXHO 3aZaBaTb HECKO/IbKO CEPBEPOB, TOr4a nepeHnpasneHve dyaet nponssefeHo
Ha BCe cepBepa cpasy, HO ceccusa ByAeT NOCTPOeHa TOMbKO Yepes Nepsblii OTBETUBLLWN.

LTP-16N(config) (dhcp)# relay server-ip 192.168.200.5 vid 100
LTP-16N(config) (dhcp)# relay server-ip 192.168.200.200 vid 100

+ LWar 5. MpumeHnTe KoHMrypaumo KomaHgoin commit.

LTP-16N(config) (dhcp)# do commit

4.7.4.2 MoHumopuH2 akmusHbIx apeHo DHCP

Mpw BkAtoyeHnn DHCP snooping BoO3MoXeH MoHUTOpUHT apeHg DHCP. s npocmoTpa cnvcka ceccuia
ncnonb3yetcs komaHga show ip dhep sessions:

LTP-16N# show 1ip dhcp sessions

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

1 ELTX6CO00090 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

LTP-16N#

4.8 HacrTtpoiika PPPoE

4.8.1 BBegeHue

[JaHHas rnaea onvcbiBaeT npoueaypy paboTbl TEpMMHANa ¢ NpoTokonoM PPPOE. Pa6oTy ¢ NpOTOKOMOM
MOXHO pasfennTb Ha Asa 6/10Ka:

+ PPPoE snooping. Micnonb3yeTtcsa ans nepexsata PPPOE Tpadinka, KOHTPOsi 1 MOHUTOPUHIa
PPPOE ceccuia.
« PPPoE intermediate agent. ®yHKUMOHaN No BCTaBke CnyxebHon nHgopmauun B PPPoOE nakeTbl.

4.8.2 PPPoE snooping
[aHHbI hyHKUMOHaN ncnonb3yeTtcsa Ansa nepexeara u 06pabotku Tpadrka Ha CPU TepmuHana.

Ha TekyLimii MOMEHT 3TOT (DYHKLMOHA HEOBXOANMO BK/IHOUNTb, ECNN TPeOyeTCs OCYLLECTBNATL KOHTPOb U
MOHUTOPUHT 3a PPPOE-ceccusimn, a Takke anst pabotbl ¢ onuuein 82 B nakeTax.
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4.8.2.1 BknrouyeHue PPPoE snooping

+ LWar 1. Mob6anbHaa HacTpolika snooping NPoNCXoauT ip pppoe view, KoTopas, B CBOK OYepe[b,
HaxoguTtcs B configure view.

LTP-16N# configure terminal
LTP-16N(configure)# ip pppoe
LTP-16N(config) (pppoe) #

+ LWar 2. Bkntounte PPPOE snooping komaHAoi snooping enable.

LTP-16N(config) (pppoe)# snooping enable

4.8.3 PPPoOE intermediate agent

PPPoE Intermediate Agent npumeHseTca ans npegoctasneHms BRAS fononHuTeNbHbIX AaHHbIX O
nonyyeHHom PADI-3anpoce. K Takum faHHbIM MOXHO OTHECTU MHDOPMAaLN0 O TepMUHase, Ha KOTOPOM
3anyuwieH PPPoE Intermediate Agent, a Takxe nHdopmaumo 06 ONT, ¢ koToporo nony4veH PADI-3anpoc.
Mopgudpmkauns PADI nakeToB Npon3BoauTCS NyTeM nepexeara v nocnegyrouleii o6pabotkm Ha CPU
TepMuHana.

Npentndomnkauma ONT Ha BRAS nponssoguTcsa nytem aHanusa cogepxumoro Vendor Specific tag. PPPoE
Intermediate Agent popmupyeT nnu nepesanucebiBaem Vendor Specific tag no 3agaHHomy doopmary.
Ncnonb3oBaHue Vendor Specific tag ocob6eHHO akTyasnbHO Korga B ceTh HET BblgeneHHbix VLAN ans kaxaoro
nonb3osatens. PPPoE Intermediate Agent nogaepxumsaeTt HacTpamBaemblii dpopmat nogonuuia Circuit ID n
Remote ID. HacTpolika thopmata nogonumii Npon3BoanTCSA C UCMONb30BaHNEM SIEKCEM, NEPEYNC/IEHHBIX B
Tabnuue 16. NepeuncneHHble cnyXebHble cioBa 6yayT 3aMEHEHbI Ha UX 3HAYEHUS, OCTa/TbHOW TEKCT,
3alaHHbIli B none dpopmara, byaet nepegaH 6e3 n3aMeHeHui.

Tabnuua 16 — Cnuncok nekcem ansa HacTpolikn hopmata nogonuuin PPPOE Intermediate Agent

JNlekcema OnucaHune

%HOSTNAME% CeTeBoe MM TepMuHana

%MNGIP% IP-agpec TepmuHana

%PON-PORT% Howmep kaHana OLT c kotoporo npuwén PADI
%ONTID% MaeHtndmnkatop ONT, otnpasumsLuero PADI
%PONSERIAL% CepwiiHbiin Homep ONT, otnpasusLuero PADI
%GEMID% Homep GEM-nopta B koTopom npuwén PADI
%VLANO% BHewHnii VID

%VLAN1% BHyTpeHHuiA VID
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Nekcema OnucaHue

%MAC% MAC-agpec ONT ¢ KoToporo npuwIén 3anpoc
%0OLTMAC% MAC-agpec OLT

%DESCR% Mepsble 20 cumBonos onucaHns ONT

4.8.3.1 YnpasneHue PPPoE Intermediate Agent

HacTpoiika PPPoE Intermediate Agent ocyulecTensieTcsa yepes cuctemy npocomneii - profile pppoe-
ia. Cctema no3BosisieT co3faBarb HECKObKO pas/iNyHbIX Npodounen n HazHavyatb UX rnodasibHo Ha BECb
PPPoE Tpaduk.

« LWar 1. Co3paiite npocunb PPPOE Intermediate Agent komaHaoli profile pppoe-ia. B kauecTtse
napameTpa ykaxuTe nms npodpumns.

LTP-16N# configure terminal
LTP-16N(configure)# profile pppoe-ia test
LTP-16N(config) (profile-pppoe-ia-test)#
+ LWar 2. HasHaubTe rnobasbHbIil Npotnsib, MCNonb3yst KoMaHAay pppoe-ia profile B ip pppoe view.
LTP-16N(configure)# ip pppoe
LTP-16N(config) (pppoe)# pppoe-ia profile test
LTP-16N(config) (pppoe) #

+ LWar 3. Bkntounte nepexsat PPPOE nakeTos, C NOMOLLLIO KOMaHabl snooping enable.

LTP-16N(config) (pppoe)# snooping enable

+ LWar 4. MpumeHnTe KoHdUrypaunio KomaHaorn commit.

LTP-16N(config) (pppoe)# do commit

4.8.3.2 Hacmpolika npochuneli PPPoE Intermediate Agent

« War 1. Mepengute nnu cosagarite npodusib pppoe-ia.

LTP-16N# configure terminal
LTP-16N(configure)# profile pppoe-ia test
LTP-16N(config) (profile-pppoe-ia-test)#

+ LWar 2. Mpu HeobxoammocTn 3agaiite popmat PPPOE Intermediate Agent komaHgamu circuit-id n
remote-id. Cnncok siekcem, KOTopble MOXHO UCNOo/b30BaThb B hopmare, npuseseH B Tabnuue 16.

LTP-16N(config) (profile-pppoe-ia-test)# circuit-id format %PONSERIAL%/%ONTID%
LTP-16N(config) (profile-pppoe-ia-test)# remote-id format %GEMID%
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+ War 3. MpumeHnTe KOHpUrypaumo KomaHgoin commit.

LTP-16N(config) (pppoe-ia)# do commit

4.8.3.3 MoHumopuHa akmusHbix PPPoE-cecculi

Mpw BkAtoueHnn PPPOE snooping BO3MOXEH MOHUTOPUHT ceccuii. [1ns npocMoTpa cnncka ceccuii
ncnonb3yetcst kKomaHga show ip pppoe sessions:

LTP-16N(config) (pppoe)# do show ip pppoe sessions
PPPoOE 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

4.9 Hactpoliika uHtepdeiicos

4.9.1 BBepgeHue
[aHHasa rnaea onucbiBaeT Npoueaypy HacTPOKM MHTepdencos TepMmmHana.
WHTepdheiicbl TepMrHana MOXHO pasfesiTb Ha TpW rpynnbl:

« front-uHmepdpelicbl — pnsa nogkntoueHns OLT k sapy ceTy onepatopa;
* PON-uHmepcpelicbl — pnsa nogkitoveHns ONT;
* O0B nopm — pna ynpasnexHua n koHdurypuposaHus OLT.

uplink

1 )

Front-ports ooB

GPON-ports

¥

downlink

PucyHok 16 — Habop nHTepelicoB TepmuHana
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B Tabnuue 17 npuBeageHbl TUMNbI MHTEPENCOB KOMMYTaTOpa TepMUHaa.

Tabnuua 17 — Tunbl MHTEPKERCOB U UX HYMepaums

NHTepdpeiic KonunuectBO Anana3oH
front-port 8 [1..8]
pon-port 16 [1..16]
oob 1 -

4.9.2 HacrTtpoiika front-ports

493

LWar 1. MepeiianTe Bo view nHTepdeiica (Unm rpynnbl MHTEPENCOB), HACTPOIKM KOTOPOrO HYXHO
N3MEHUTb.

LTP-16N# configure terminal

LTP-16N(configure)# interface front-port 1

LTP-16N(config) (if-front-1)#
LWar 2. Bkntounte nHtepderic komaHaol no shutdown. Hanpotus, komaHaa shutdown BbiktouaeT
NHTEpAEiC.

LTP-16N(config) (if-front-1)# shutdown

LWar 3. 3agaiite cnucok paspelueHHbix VLAN Ha nopTy, ¢ nomoLbio komaHab! vian allow.

LTP-16N(config) (if-front-1)# vlan allow 100,200,300

Lar 4. MpumeHuTe KOHMrypauuio kKomaHaon commit.

LTP-16N(config) (if-front-1)# do commit

HacTpoiika PON-uHTepcpelicoB

LWar 1. MepeiianTe Bo view nHTepdeiica (Unm rpynnbl MHTEPENCOoB), HACTPOIKM KOTOPOrO HYXHO
N3MEHUTb.

LTP-16N# configure terminal

LTP-16N(configure)# interface pon-port 13

LTP-16N(config) (if-pon-13)#
LWar 2. Mpn He06X0AMMOCTU BKNKOUMTE NN BbIKIOUNTE MHTepdeincbl komaHgamm no shutdown
nnn shutdown cooTBeTCTBEHHO.

LTP-16N(config) (if-pon-13)# shutdown
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+ War 3. MpumeHnTe KOHpUrypaumo KomaHgoin commit.

LTP-16N(config) (if-pon-13)# do commit

4.10 Hactpoika LAG

4.10.1 BBegeHue

B aT0li rnaBe onuncbiBaeTcs HacTpoiika arpernposaHus uplink-nHtepdelicoB TepmuHana. ArpermposaHve
KaHanoB (arperauus kaHanos, aHrn. link aggregation, IEEE 802.3ad) — TexHoorus, kKotopasi No3BoNsIET
06bEAVHNTL HECKO/BKO (PM3NYECKIX KaHA/I0B CBSA3W B OAUH florMyeckuii (rpynna arperaumu). Mpynna
arperauum nMmeet 60/1bLUYI0 NPONYCKHYI0 CNOCOBHOCTb M HAAEXHOCTb.

TepMmuHan noaaepX1BaeT OVH PEXUM arperauum MHTepelicoB — cTaTuueckuii. Bce kaHasbl CBA3M B rpynne
BCErAa HaxoAsATCsA B aKTMBHOM COCTOSIHUN.

4.10.2 HacTtpoiika LAG

4.10.2.1 Hacmpoliku 6asaHcuposKu

B port-channel ecTb BO3MOXHOCTb HACTPOUTL NapameTpbl A/151 PYHKLMIA 6anaHCUPOBKN Tpadmka. Bo3MOXHO
HaCTPOMTb MOSIMHOM, KOTOPbI ByAET UCMOb30BaThCA B (DYHKLMM BbibOpa MHTEepdIelica, C MOMOLLbI0 KOMaHApb!
interface port-channel load-balance polynomial. Takke MOXHO HacTPOWTb, Kako 13 Moseli 3aronoBka dyaeT
1CMosb30BaTbCs B pacyeTax. BoamoxHble BapuaHThl: src-mac, dst-mac, vlan, ether-type. jonyctumo
ncnosb3oBaTb KOMOUHALMIO A0 3-X NOMEN.

LTP-16N# configure terminal
LTP-16N(configure)# interface port-channel load-balance hash src-mac dst-mac vlan
LTP-16N(configure)# interface port-channel load-balance polynomial 0x9019

4.10.2.2 Hacmpoliku port-channel

- LWar 1. Co3zgaiite interface port-channel, B kauecTBe napameTtpa nepegaiite VHAEKC.

LTP-16N# configure terminal
LTP-16N(configure)# interface port-channel 1
LTP-16N(config) (if-port-channel-1)#

+ LWar 2. HacTpolikn port-channel no 6onbLueli 4acTn cxoxu ¢ HacTpolikamu front-port. K npumepy,
paspewunm npoxoxgeHme VLAN:

LTP-16N(config) (if-port-channel-1)# vlan allow 100,200,300

+ LWar 3. MNMpumMmeHunTe KoHMrypaumo KomaHg0in commit.

LTP-16N(config) (if-port-channel-1)# do commit
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4.10.2.3 [fo6asneHue nopmos 8 port-channel

+ LWar 1. na o6begnHeHnsa nopTtoB B port-channel Heo6xoaMMo nepeit B NOpTbl, KOTOpble ByayT
arpervpoBaHbl:

LTP-16N(configure)# interface front-port 3-4
LTP-16N(config) (if-front-3-4)#

+ LWar 2. 3agaiite port-channel Ha nHTepdeiicax ncnonb3ysi komaHgy channel-group.

LTP-16N(config) (if-front-3-4)# channel-group port-channel 1

& KoHdurypauum nitepdpelicos u port-channel gomkHbl 6bITb 0AMHAKOBLIMI. ECN KOHAUrypauum
OT/IMYAKOTCS, TO BO3HMKHET OLWIMOKa NpuW NONbITKE arpernpoBartb MHTepgelickl. Ecav Bbl XoTuTe
NPUHYANTENBHO BbINOHMTL arperaumio, MOXXHO BOCMNO/b30BaTbCA onumeii force gna komaHabl
channel-group. B 3tom cniyyae Ha nHTepdielicbl NpUMeHNTCA KoHdurypaums us port-channel, a
Tekyulas 6yaeT copolleHa.

& WHTepdeiic MOXeT NpuHaanexatb TOMbKO OfIHOI rpynne arperauum.

+ LWar 3. MpumMeHnTe KoHUrypaumo KomaHaon commit.

LTP-16N(config) (if-front-3-4)# do commit

© Nocne nsmeHeHne HacTpoek port-channel GyaeT BbinosHeHa aBTOMATUYECKAs PEKOHUrypaLms
TepMuHasna. Bo3MoxHa BpeMeHHasi OCTaHOBKa CEepPBUCOB.

4.11 Hactpouka LLDP

4.11.1 BBegeHue

Link Layer Discovery Protocol (LLDP) — npoToko/n KaHa/lbHOTO YPOBHSI, KOTOPbIli MO3BO/ISIET CETEBLIM
YyCTpOCTBaM aHOHCMPOBAaTb B CETb MHPOPMALMIO O CEGE N O CBOMX BO3MOXHOCTSIX, & Takke cobuparb aTy
nHchopMaLmio o cocegHux yctpolictBax. B SNMP-areHTe nogaepxaHbl cTaHgapTHble RFC mib 1.0.8802.

4.11.2 FnoGanbHasa HacTpovika LLDP

« LWar 1. Mo6anbHble HacTpoliku LLDP HaxoasATcs B configure view. MepelignTte B pasgen ¢ NOMOLbIO
komaHabl configure terminal.

LTP-16N# configure terminal
LTP-16N(configure)#

+ LWar 2. Bkntounte 06paboTKy npoTtokosna LLDP ¢ nomoulbto komaHab! lldp enable.

LTP-16N(configure)# 1ldp enable
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« LWar 3. YKaxuTe, Kak 4acTo YCTPOICTBO OyAeT oTnpaBnsiTb 06HOBAEHME MHopmaumn LLDP.

LTP-16N(configure)# 1ldp timer 10

+ War 4. 3apgalite BeNUYMHY BPpEMEHN 18 NMPUHUMAIOLLLEro YCTPONCTBA, B TEYEHNE KOTOPOro HYXXHO
yAepXxumBatb npuHumMaemble naketbl LLDP nepep vx copocom. [JaHHas BenMynHa nepefaerca Ha
npyH1UMaemyto ctopoHy B LLDP update nakeTax (naketax 06HOBEHWS), ABMSIETCS KPATHOCTbIO A5t
Talimepa LLDP (lldp timer). Takum o6pa3om, Bpems xun3Hu LLDP nakeToB paccuntbiBaeTcsi no popmyne:
TTL = min(65535, LLDP-Timer * LLDP-HoldMultiplier)

LTP-16N(configure)# 1ldp hold-multiplier 5

+ LWar 5. MpumeHunTe KoHUrypaumo KomaHg0in commit.

LTP-16N(configure)# do commit

4.11.3 HacTtpoliika LLDP gna nnrepdeiicos

+ War 1. HacTtpoliika LLDP Ha nHTepdeiicax B cooTBeTCTBYHOLWMX interface-front-port view. MepelignTe B
pasgen nHtepdeiica, 4N KOTOPOro He06XxoAUMO NPOBECTU HACTPOliKy LLDP.

LTP-16N# configure terminal
LTP-16N(configure)# interface front-port 1-3
LTP-16N(config) (if-front-1-3)#

« LWar 2. MNpun Heo6x0AMMOCTM NOMEHSIATE pexnm paboTel nopta ¢ LLDP:

LTP-16N(config) (if-front-1-3)# 1ldp mode transmit-receive

+ War 3. 3apaliTe onunoHasbHblE NapameTphbl, KOTOpble OyayT nepeaaBaTbcs B naketax LLDP:

LTP-16N(config) (if-front-1-3)# 1ldp optional-tlv system-name port-description

+ Lar 4. MNMpumeHnTe KoHUrypaumo KomaHg0in commit.

LTP-16N(config) (if-front-1-3)# do commit

4.12 HacTtpolika 3epkaiMpoBaHus nopToB (mirror)

4.12.1 BBepgeHue

3epkanvpoBaHve NOpTOB NO3BONSAET Ay6MpoBaTh Tpadmk HabngaemMbIx MOPTOB, Nepeckinas Bxogdwme n/
NN UCXOAALLME MaKeTbl HA KOHTPONMPYHOLWMIA NOPT. Y NoNb3oBaTeNs eCTb BO3MOXHOCTb 3a4aTb
KOHTPONVPYIOLLMIA 1 KOHTPONMPYEMbIe NOPTbI U BbIGPATb TUM Tpadimka (BXOASLLMA /UK NCXoAALNiA),
KOTOpbIA ByaeT nepefaH Ha KOHTPOMPYIOLLMIA NOPT.
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4.12.2 HacTtpoliika 3epKasimpoBaHuA

413

LLar 1. HacTpoiika 3epaimpoBaHns OCYLLIECTBNSETCS B mirror view. Bcero MoXxHo co3aatb Ao 15 3epkasn

C YHUKaubHbIM destination-nHTepdpeiicom. 19 nepexofa B mirror view BbINO/THUTE KOMaHAY:

LTP-16N# configure terminal
LTP-16N(configure)# mirror 1
LTP-16N(config) (mirror-1)#

LWar 2. 3agaiite uHTEpdieiic, B KOTOPbIA ByaeT OCyLLEeCTBAATLCA OTNpaBKa 3epkampyemoro Tpaduka.

NHTepdoelic MOXeT GbITb TO/TLKO OAMH A1 BCEX CO3AaHHbIX 3epKasl.

LTP-16N(config) (mirror-1)# destination interface front-port 1
LWar 3. B ciyyae He06X0AUMOCTI MOXHO 3a4aTb AOMNOMHUTENbHYO METKY [1N151 3epKasInpyemMoro
Tpadmka.

LTP-16N(config) (mirror-1)# destination 1interface front-port 1 add-tag 777

LWar 4. [lo6aBbTe NOPTbI, C KOTOPbIX ByAeT npocaylwmBaTbCca Tpaduk. Mo Heo6XxoAMMOCTH
npocnywueatb onpegeneHHslie VLAN, ans atoro gob6asbTe K KOMaHAe kntovesoe ¢noBo vlan. Tak ans
Heob6xo04MMOCTM NPOCYLINBaTb TOIbKO OAHO M3 Hanpas/eHve Tpaduka, JobasbTe rx nnm tx.

LTP-16N(config) (mirror-1)# source interface pon-port 9

LWar 5. NprvmeHuTe KoHGUrypauuio komaHaor commit.

LTP-16N(config) (mirror-1)# do commit

& Naketbl 3epkanvpyemble ¢ PON-nopTa 6yayT MMeTb [0NOMHUTENbHYI0 METKY. OTa METKa paBHa
3HadyeHno GEM-nopTa, ¢ KOTOpPOro 6611 NOYYEH NakKeT.

QoS

Ha gaHHbIi MOMEHT noggepxaHa pa6ota QoS Tonbko no IEEE 802.1p.

4.13.1 O6wwme HacTpoiiku QoS

LWar 1. HacTpoiika QoS ocyulectensietcsa B pasgene configure view.

LTP-16N# configure terminal
LTP-16N(configure)#

+ LWar 2. Bkntounte 06paboTky QoS cornacHo npuoputetam. Mo ymonyaHuio BCe NakeTbl HANpaB/sTCA B

0, He NPUOPUTETHYIO, ovepesb.

LTP-16N(configure)# gos enable
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+ LWar 3. BoibepuTe pexnm paboTbl Q0S. Ha aaHHbI MOMEHT nogaepXaH Tosbko 802.1p.

LTP-16N(configure)# gos type 802.1p

+ LWar 4. MpymeHnTe KoHurypaunio KomaHaor commit.

LTP-16N(configure)# do commit

4.13.2 HacTtpoliiku L2 QoS
+ LWar 1. Bolbepute pexnm paboTbl NNaHNPoBLLMKa odepenein. SP - pexxum Strict priority. Ctporuii
NpUOpUTET rapaHTUpyeT 06paboTKy NakeToB cornacHo npuoputety ovepean. WFQ - Weighted Fair
Queue. [laHHble pPeXMUM OPUEHTUPYETCA Ha Beca Kaxaon odepeamn u nx cooTHoweHns. ObpaboTka
naxkeToB NMPOWCXOAMUT COrNacHoO Becy oyepenu.
LTP-16N(configure)# qos 802.1p mode sp
+ LWar 2. Mpu nomoLy kKoMaHAbl qOs map 3agaite npasuia TpaHcnauum 802.1p B COOTBETCTBYHOLLYHO
oyepenb:
LTP-16N(configure)# gqos 802.1p map 0 to 1

« LWar 3. Mpwu ucnonb3oBaHue pexuva WFQ no Heo6xoAMMOCTN pacnpefennte Beca Kaxkaol ouepeau:

LTP-16N(configure)# qos 802.1p wfg queues-weight 10 23 11 40 0 63 2 60

+ LWar 4. MpmeHnTe KoHdUrypaunio KomaHaor commit.

LTP-16N(configure)# do commit

Weighted Fair Queue pabotaeT Ha oCHOBe Beca o4yepean. Hanpumep, NCNob3ylTCs ABe oyepeamn ¢
Becamu 10 n 20. NMonoca nponyckaHnsa onsa aTnux ovepenent byaet paccumTbiBaTbCs NoO crepytoLei
chopmyne: (Bec ouepeamn\(cymma BecoB ouepeaeit). T.e B 3TOM nNpuMepe nosioca nponyckaHus 6yaet
nogeneHa Ha 10\30 n 20\30.
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5 Hactpounka ONT

5.1 CepBucHble Mogenu nNpegocTaBneHNs yCcnyr

B faHHOI rnaBe paccmaTpuBaloTCs OCHOBHbIE MOHATUS 1 Knaccudmkalms CEpBUCHBbIX Moaenei
npeaocTaBneHns YCAyr.

5.1.1 BBepgeHune

CepsucHasa mogesnb B 06Lem criydyae MoXeT ObiTb OCHOBaHa Ha 04HOM W13 MPUHLMUNOB NpeLocTaB/eHNs
ycnyr: N-to-1, 1-to-1 n multicast. Apxutektypa N-to-1, Takke HasbiBaeTcs «VLAN Ha cepBuC», NpeacTaBnsiet
co6oi1 ncnonb3oaHue cepsrcHoit VLAN (S-VLAN) anst focTaBkM OTAe/bHOMO CepBrca BCEM NOSIb30BATENSM.
B cBoto ouepeab 1-to-1 unu apxutektypa «VLAN Ha aboHeHTa» npeanonaraeT UCnosib30BaHne K/IMEHTCKOM
VLAN (C-VLAN) ansi gocTaBKM MHOXECTBA CEPBUCOB OTAENbHOMY N0JIb30BaTEN0. Ha NpakTyKe 3T MeToabl
4acTo KOMOUHMPYIOTCA, 06pasysa rMépUaHYI MoAeb NPpefocTaB/IeHns YCyr C O4HOBPEMEHHbIM
ncnonb3osaHnem S-VLAN 1 C-VLAN ogHOBpeMeHHO.

Apxurtektypa 1-to-1

B mogenu ¢ knneHtcknm VLAN ncnonbsyetcs niansmnayanbHas VLAN ans kaxaoro aboHeHTa. MNpu Takom
cxeme paboTbl AN aboHeHTa cTpomTcs kaHan oT uplink nopta go GEM nopta ONT, B 3agaHHom S-VLAN. U
Becb Tpadvk (Bkntouast broadcast), npoxoaut B gaHHbIi GEM-nopT.

Apxurtektypa N-to-1

B mogenu ¢ cepsucHbiM VLAN cyllecTByeT BblaeneHHble S-VLAN ansa kaxaon ns ycnyr. U Tpadomk
pacnpegensietca mexay GEM-noptamu knmeHToB, Ha ocHoBe MAC-Tabnuubl. B cnyyae ecnm MAC-agpec He
06yueH, nakeT oTnpasnseTcs B broadcast GEM-nopt u pennuumpyetcs no BCeEM aboHeHTaMm.

Apxutektypa Multicast

[aHHasn apxutekTypa cxoxa ¢ N-to-1, 3a ucknroueHmem Toro, YTo UCNosb3yeTCs BblAeneHHbli multicast GEM-
nopT.

5.1.2 3ameHa VLAN ID

MepeknagpiBaHne Tpadumka n3 cepsncHoro S-VLAN B knneHTckunin C-VLAN MOXHO npon3BoanTb 6o Ha OLT,
nn6o Ha ONT. N KoHburyprpoBaHns MecTta 3aMeHbl Ucnosb3yetcs onums vlan-replace. Onuus
HacTpavBaeTcsa B Npoduie Cross-connect, YTo NO3BOJIAET HACTpanBaTb CXeMY 3aMeHbl METOK A1 K&K 40ro
cepsuca. o ymonuaHuio 3ameHa npovicxoamnt Ha ONT.
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KOMOWHMpPOBaHHbIE cXeMbl B paMkax ogHoit ONT. PaccMoTpyM Nogpo6HEE Kaxayto CXemy.

5.1.3.1 1-to-1

PaccMoTpumM paboTy cepBuca HacTPOEHHOro Nno moaenu 1-to-1.
Cxema fjaHHOi Moaeny oTobpaxeHa Ha pucyHke 17.
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PucyHok 17 — Cxema paboTbl Tpaduk-mogenm 1-to-1

Ha yuacTke mexay OLT n cepBucHbIMM MapwpyTuzatopamu (BRAS, VolP SR) ncnonb3syetcsi C-VLAN, B

KOTOPOIA MHKaNCynMpyTcsa yCayr ogHoro aboHeHTa (ogHoro cepsuca ONT), Takue kak VolP, Internet, IPTV. B
[laHHOM c/y4Yae BeCb Tpaduk HanpasiseTca B 04uH o6wmin GEM-noprt.

5.1.3.2 N-to-1

PaccmoTpyM NpuMep peannsauum cepBUCHO Moaenu, nonaaatoleit nog ctpykTypy N-to-1. laHHyto cxemy

Nydwe paccmarpueatb Ha npumepe asyx ONT.
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Ha yuacTke mexay OLT n cepBucHbIMM MapipyTudatopamu (BRAS, VolP SR) ncnonb3yroTcs BblaeneHHble S-
VLAN pns kaxpaoii n3 ycnyr (aaHHom npumepe Internet). OnpegeneHve Kyaa HanpaBUTb NakeT NPOUCXOAMT No
MAC Tabnuue, B 3annucm KoTopoit iBHO xpaHuTtcst cootseTcTBre MAC agpeca u GEM noprta. B cnyyae ecnm
3an1cb He HaliieHa, NakeT HanpaBseTcs B LUMpokoBewartenbHblii GEM-nopt u pennnumpyetcs Ha Bce ONT,
Ha KOTOPbIX NCNO/b3YeTCH AaHHbIN CepBUC.

5.1.3.3 Multicast

Cxema multicast noxoxa Ha cxemy N-to-1, 3a UCKIIOYEHNEM TOTr0, YTO UCMNO/b3YETCA MY/ILTUKACTOBbIN GEM-
nopT n MAC-Tabnuua yvyacTtByeT Tosbko s oomeHa IGMP. HenocpeCcTBEHHO MyNbTUKACT MO 3anpocy
HanpasnseTcsa cpasy B My/bTUKacToBbl GEM-nopT. [JaHHbIli MexaHn3m TecHo cBsidaH ¢ IGMP snooping.

5.1.4 JInyeHsnposaHne ONT

5.1.5 BBepgeHune

Mo ymonuaHuio Ha OLT paspelleHa pabota Tonibko ONT npoussogctea OO0 «Mpeanpusatue «NTTEKC». s
ob6ecneyeHns pabotbl ONT CTOPOHHNX BEHAOPOB HEO6XoANMO Hannune Ha OLT nuueHsunn. na nonyyeHns
NIMLEH3Mn obpaTUTeCh B KOMMepYecKuii oTaen komnaHum «J/ITEKC».

5.1.6 3arpyska chaiina nuueHsnm Ha OLT

JlnueHsuna npeacTaBnaseT cob0i TEKCTOBLIN haiin, MeroLnii cnegyowmii oopmart:

{

"version":"<VER>",
“type":"all",
"count":"<count>",
"sn":"<SN>",
"mac":"<MAC>",

"sign":"<hash>"

}
Mpe:

VER - Homep Bepcuun dhainna nnuueH3ny;

count — konnyectBo ONT CTOPOHHMX BEHAOPOB, KOTOPbIe MOryT pabotaTb Ha OLT;
SN - cepwuiiHbIi Homep LTP;

MAC - MAC-agpec LTP;

hash - yndposas nognuck thaiina nuueH3unn.

CyuiecTtByeT 2 cnocoba 3arpy3ku nuueH3nm Ha OLT.

1. Uepes komaHLy copy:
LTP-16N# copy tftp://<IP>/<PATH> fs://license
Download file from TFTP-server..
License successfully installed.

Mpe:

IP - IP-agpec TFTP-cepBepa;

PATH - nyTb K chaiiny nuueHsum Ha TFTP-cepBepe.
2. Yepes CLI:

LTP-16N# license set """<license>"""

License saved.

License successfully installed.
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lpe:
<license> — nonHoe cogepxmnmoe goaina NMUEH3nK, BKIUast OUrypHbIe CKOOKN.
MocMOTpeTb MHAPOPMALMIO O 3arpyXEHHOI Ha YCTPOMNCTBO NINLLEH3UM MOXHO, UCNOMb3ys koMaHay show.

LTP-16N# show license
Active license information:

License valid: yes
Version: 1.2

Board SN: GP2B000022
Licensed vendor: all
Licensed ONT count: 10
Licensed ONT online: 3

daiin NMuUeH3nn coxpaHsieTcs Npy nepesarpyske, o6HoBneHun MO, 3arpy3ke KoHdurypauum. Mpm
copoce OLT K 3aBOACKMM HACTPOKaM NULEH3US YAASTUTCS.

5.1.7 YpaneHue dpaiina nuueHsum c OLT

Mpn HeOBXOAMMOCTM Bbl MOXETE YAINTL PaHEE YCTAHOB/IEHHYHO JIMLIEH3UIO, NCMO/b3Ys KoMaHy no license.

LTP-16N# no license
License file removed.
License successfully deleted from system.
LTP-16N# show license
Active license information:
No license installed

5.2 Hactpoiika ONT

5.2.1 BBepgeHune

B aT0li rnaBe onucbiBalOTCA 06LWMe NpuHUMNGLI HacTpoiku ONT. JaeTcsa noHATME NPOUIBHON YacTu
KOHcpurypauuu.

KoHdourypauusa ana ONT 3agaétcs npu noMmowm npodousieit, onmcbiBatowmx BbICOKOYPOBHEBOE
npegcTas/ieHVe KaHana nepefayn faHHbIX. [eicTBUA No NOCTPOEHUIO KAHA1I0B BbIMOTHAKTCA
aBTomMaTnyeckn. Cnocob NoCTpoeHUs kKaHas10B nepefayn faHHbIX 3aBUCUT OT BblIGpaHHON CEPBUCHOM MOAENN.

HacTtpoiika ONT Bk/toyaeT B cebsi: Ha3HauyeHne npoduneli KoHurypauum n ycTaHoBKY UHONBUAYa/IbHbIX
napameTpoB ONT. Mpochnnn KoHUrypaLmm no3BoAST HACTPOUTL 0bLLMe napameTpbl ansa scex ONT nnm
HEKOTOpOro nx granasoHa. Mprmepamu NPoUIbHbLIX NapaMeTpPoB MOryT ObITb HAacTpoiku DBA, HacTpoiiku
VLAN-Mmanunynsaumii Ha OLT n ONT, HacTpoliku Ethernet-noptoB Ha ONT. MiHanBuayanbHble napameTpbl ONT
No3BONSAIOT 3a4aTb cneundmyeckme HacTponkn Ana kakaoro ONT. K Takmm HacTpolikaM OTHOCATCS, Hanpumep,
GPON-naponb, aboHeHTcknin VLAN © T.n.

5.2.2 Pexumbl pa6otbl ONT

Beegem noHsitne noHaTue Bridged n Routed-ycnyr. na atoro paccmotpum noHsitue OMCI- n RG-gomeHoB
ynpasneHus. MNpun pasrosope o0 gomeHax ynpasneHuns nog ONT npuHATO NoHMMaThb YCTPOKCTBa, paboTatoLme
Tonbko B OMCIl-gomeHe, TepmmnHoMm ONT/RG 0603HavatoTca ycTpoincTea, umeroLme oba goMeHa ynpasnieHns
(TO ecTb BCTPOEHHBI MapLLpyTM3aTop).
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& 3a pononHuTensHo nHhopmalmeli o paboTe NPOTOKONOB MOXHO 06PATUTLCA K TEXHUYECKOMY OTUETY
Broadband Forum — TR-142 Issue 2.

Bcé ckazaHHoe 0 OMCI-gomeHe npumeHnmo Kak Kk ONT, Tak n ONT/RG, noatomy 3geck u ganee nog ONT mbl
6yaem noHmmatb MmeHHo ONT/RG. Ecnu npoussogutca HacTpoiika ONT 6e3 RG-gomeHa (6e3
MapLupyTusartopa), CrefyeT onyckatb NyHKTbI, Kacatolmecs RG.

& Top bridged-ycnyroii noHumaetcs ycnyra, s HacTPOKN KOTOPOIt 3aaeiicTBoBaH To/ibko OMCI-gomeH
ynpaeneHusi, To ectb HA ONT oHa NoNHOCTbLIO HacTpanBaeTcst no npoTtokony OMCI. Mopg routed-ycnyroii
NOHMMAaETCA ycnyra, 47151 HacTPOIKK KOTOPOo 3aaeiicTBoBaH kak OMCI-gomeH ynpasneHus, Tak n RG.

Kpome HacTpoiikin co CTOPOHbI TepMUHana ans routed-ycnyrn He06XoAMMO BbINOMHUTL U HACTPOIiKY RG-
[IOMEHA OAHVM N3 HUXKENepeuncneHHbIX CNocoboB:

1. MpeayctaHoBNeHHas KOHGMrypaumst — aboHeHTy npegoctaBnsietcss ONT ¢ oukcMpoBaHHOM
KOHpurypauueii.

2. Hactpoliika ONT nokanbHO yepe3 web-uHTepdeiic.

3. Hacrtpoiika ONT no npotokony TR-069 npu nomoluy cepBepa aBTokoHdurypauum (ACS).

MopaxntoueHne ONT-yacTn k RG npousBoautcs yepes Virtual Ethernet interface point (VEIP), co ctopoHbl RG
aToMy uHTepdelicy cootsetctByeT TR-069 WAN interface (onucaH B TR-098). B cucteme napameTpoB
TepmnHana VEIP npeacTaBneH Kak BUPTyasibHblil NOPT, HACTPOIKa KOTOPOro NPoM3BOANTCS aHa/I0rMUHO
Ethernet-noptam B npodoune ports.

5.2.3 O6wwme NPUHUUNDbI HACTPOWKN

LieHTpasibHbIM NOHSTYEM Npu HacTpoiike ONT siBnsieTca ycnyra (service). 9To NOHSATE NOTHOCTLIO BK/IHOUYAET
B ce6s1 KaHa/1 NnepeAaun AaHHbIX OT MHTepPecoB Ha NnepeaHei naHenn TepmHana (cM. pasgen HacTpoiika
VHTEpthelicos) Ao nonb3oBaTensckux noptoB ONT. Ycnyra 3agaétcst ABymst npocomnsiMu: cross-connect n dba.
HasHaueHune npocmns cross-connect co3gaét cepsurcHbIi GEM nopT, HazHadyeHne npocuns dba BbigenseT
Alloc-ID ansi atoro ONT n npussisbiBaeT K Alloc-ID cooTBeTcTBYOWMIA GEM.

Tabnmua 19 — Mpocomnn ONT

Mpodunb OnucaHue

cross-connect Onpepenset VLAN-npeo6pasoBaHus Ha OLT u ONT, mogenb
npegocTaBneHns yenyr n pexum paéotel ONT

dba OnpegensieT napameTpsbl Nepejaqn Tpacdvka B BOCXOASLLEM HaNpaBieHun

ports 3a4aéT rpynnupoBKy Nonb3oBaTebCkux noptoB Ha ONT, a Takxe
onpepaensiet napameTpbl IGMP 1 multicast gns nonb3oBaTeNnbCKUX NOPTOB

management OnpenenseT napameTpbl yciyru ynpasneHuns no TR-69
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5.2.4 Hacrtpoiika npoduneii ONT

5.2.4.1 Hacmpolika npocgpursis cross-connect

+ LWar 1. Mpun HacTpoiike Npodhnnsi cross-connect B NepByto ouepesb HYXXHO ONpeaenvTbCsi C MOAEbIO
npeaocTaBneHns ycnyr, 3a 3To otBevaeT napametp traffic-model.

+ Lar 2. 3ateM HeobxoaMMo onpeaennTb pexmnm pab6otsl ONT - ont-mode bridge nnn ont-mode router.
[ns bridge BbiGpaTh rpynny, ¢ nomoubio koMaHAabl bridge group.

+ LWar 3. HactpouTb outer vid, user vid, inner vid.

+ LWar 4. HactpouTb napameTp tag mode oTBevaeT 3a BkIUeHne pexrma Q-in-Q B BOCX0AALLEM
HanpasneHuu, outer vid u inner vid 3agal0T COOTBETCTBEHHO BHELLHIOK U BHYTPEHHIOK METKY B pEXMME
Q-in-Q.

+ LWar 5. Ecnu cepsuc 6yaet ncnonb3oBatbCcs A0 ynpaBneHns — Heobxoaumo BkounTb iphost. M no
HeobxoammocTy 3agaTh Ans Hero ID - iphost id.

5.2.4.2 Hacmpolika npocpusisi DBA

B aTom npodpune HacTpamBatoTcsi napametpbl dynamic bandwidth allocation (DBA). C nomoLbio 3Tux
HacTpoeK BO3MOXHO 3agaHue nitoboro n3 T-CONT type, onmcaHHbIxX B G.984.3.

+ LWar 1. CHayana Heobxoanmo onpegennts cxemy annokauun allocation-scheme - B ogHom T-CONT nnum
B pasHbIX.

+ LWar 2. lanee Heob6xoaumo HacTpouTb status-reporting, onpeaenstowmii TMn oT4éTa 0 COCTOSAHUN
ouepenein ONT.

« War 3. MapameTtpamu bandwidth guaranteed, bandwidth besteffort 3agatotca cootBeTcTBEHHO
rapaHTMpoBaHHas 1 MakcumasibHasi Nosochl.

5.2.4.3 Hacmpolika npocpusisi ports

B npocpune ports ecTb BO3MOXHOCTb 3aJaTb rpynrnmpoBKY Nosib30BaTe/bCknx NopToB Ha ONT. Takxke B 3TOM
npodoune Haxoasatcs HacTpoiikn IGMP 1 multicast, nockonbKy 3T NapameTpbl HacTpanBarTCa 418 KaxX40oro
nopta uHAMBUAYyasbHo.

Bo3moxHa HacTpoiika go 4-x Ethernet noptos.

« LWar 1. MpynnupoBka Ethernet nopTtoB (NprMeHNMo ToNbKo A1 pexxuma paboTsl bridge)
ocyLecTBnseTcsa ¢ nomoLbio napametpa bridge-group. 3HaueHuss nogpasymeBatoT NPUBA3KY NopTa K
OMCI-goMeHy, YTO 03HaYaeT, UTO MOPT MOXET ObITb HANPAMYIO Ucnosib3oBaH ¢ OLT ans nocTpoeHus
KaHana nepefayvn faHHbIX.

+ LWar 2. Hactpoiika IGMP 1 multicast nogpo6Ho paccmoTpeHa B pasgene Hactpoiika IGMP.

5.2.4.4 Hacmpolika npogpusisi management

B npodmne management BO3MOXHO HacTpavBaTb NapameTpbl A1 ynpaBieHnss yCTPONCTBOM,
CKOH(purypupoBaHHbIM B RG-gomeHe. MogpasymeBaeTcs ABa BapvaHTa nepegayn KoHdurypauum ans
HacTpoek ACS - uepe3 OMCI; nonyyeHve apyrumm cnoco6om (kK npumepy yepes DHCP opt43).

+ War 1. 3agatsb iphost id paBHbIli 3Ha4ueHuto, 3agaHHOMY B npodiune cross-connect.
+ LWar 2. 3agatb pexum nonyyeHns Hactpoek no ACS ¢ nomoLubio komaHasl omcei-configuration enable.
« LWar 3. Mpu nepenaye napametpoB no OMCI 3aaatb HacTpolikn ansa ACS: username, password 1 url.

5.2.4.5 lNocnedosamesibHocmb Hacmpoliku ONT

Ha PUCYHKE HWXE npeacTaB/ieHa nowarosad nocsieqoBarte/ibHOCTb HaCTDOIZKM ONT.
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[JoGaeuts ONT B KOHDUIYpaLMio

4

Y

4

Cozgarte npohuns ports Wi
BEIOpaTE CYLSCTBYHILLMA

Cozgars npocpuns DBA unn
BLIOpATE CYLIECTBYHLMIA

Y

¥

Y

4

HacTpouts npu

BA3KY NOPTOE W

napametpsl IGMP B npocune

HacTtpouTs napameTpsl DEA B

Y

¥

HazHauWTE HACTpOEHHLIE Npodinm

Y

4

npodmne Ha ONT
h h 4
Cozgars npohint cross-connect JoBaBuTE MHONBNOYANEHES
MNK BRIOPATE CYLUECTEYHILLMA HACTpO#kK gnA ONT

HacTpoMTE MOZENE W Npasuna

Y

¥

TPUMEHWUTE KOHCDHTYPAaLMIO

npeobpazoeaHuA VLAN B npodine

PucyHok 19 — NMocnenosatenibHOCTb HACTpoikn ONT

« War 1. MNepen Hayanom HacTpoiikn ONT Heobxoanmo Ao6aBuTb ero B KoHdurypauuto OLT. Jo6aBneHune
n KoHpurypupoaHne ONT He TpebyeT ero cmanyeckoro noaknoveHms K OLT. MpocmMoTpeTb CNMCOK
HeakTuBMpoBaHHbIX ONT MoXHO npu nomouin komaHabl show interface ont <pon-port> unactivated.

LTP-16N# show interface ont 1 unactivated

## Serial ONT ID PON-port RSSI Status
1 ELTX0600003D n/a 5 n/a unactivated

+ War 2. nsa 3agaHns napametpoB ONT, nepeiante B COOTBETCTBYOLLNIA View KOMaHAoW interface ont.

YKaxuTte cepuiiHblii Homep ONT.

LTP-16N# configure terminal
LTP-16N(configure)# interface ont 1/1
LTP-16N(config) (if-ont-1/1)# serial ELTX0600003D

« LWar 3. MprmeHnTe KoHUrypaumo KomaHaon commit.

LTP-16N(config) (if-ont-1/1)# do commit
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PaccMoTpyM KOHGUTYprpOBaHNE CMELLAHHOM CXeMbl CEPBUCOB, MOCTPOEHHOW Ha pasHbix traffic-model. ONT
OyAeT HacTpoeHa B pexume bridge.

HacTtpoum 3 cepsuca:

1. HSInIPTV unicast, no Tpacuk-mogenu N-to-1, cepsucHasa VLAN pasHa 200, meTka 6yeT CHUMAaTbCA Ha

ONT, c nopta ONT 6yaeT noctynarb HETErMPOBaHHbI TpaduK.
2. Multicast, Ha OLT nakeTbl 6ygy npuxoauTb ¢ Terom 98, ¢ nopta ONT — HeTermpoBaHHbIN.
3. Mo mogenu 1-to-1, c cepsucHoli VLAN pasHoit 100, B otaenbHoli bridge rpynne, ¢ nopta ONT 6yzet

BbIX0AUTb ¢ Terom 10. 3ameHa MeTkn 6yaeTt nponcxoauTb Ha OLT.

oLT

outer vid
200

o8

100

‘ outer vid

‘ outer vid

[ GEM port |
|1

| GEMport |

Eth 1

—

Eth 2

—

| MULTICAST |

| GEMport |
|BROADCAST| _{

ONT
nugegﬂvltl }_ Bridge 1
uuter vid }7 Bridge 1
user vid }_ Bridge 1

Eth 3

[ GEM port |
40|

PucyHok 20 — A6CTpakTHOe npeacTaB/ieHne TeCTOBOW KOHdurypawmm

user vid
untag

user vid
untag

user vid
10

+ LWar 1. Co3pgaitte npodusb cross-connect ¢ umeHeM Internet. Hactpoiite bridged-ycnyry ¢ ykasaHvem
bridge group, ¢ koTopoii 6yaet ceazaH nopt ONT (B HaweM cnyyae oHa pasHa 10 g5 nepBoit ycnyru).
HacTtpoum outer-vid paBHbiM 200, 3amMeHa METKM He HeobxoamMa 1 Tpadrk ¢ nopTa NocTynaeT 6e3 Tera,

cneposarenibHO ocTaBuM vlan-replace n user vid 6e3 nsmeHeHus.

LTP-16N# configure terminal

LTP-16N(configure)# profile cross-connect Internet

LTP-16N(config) (profile-cross-connect-Internet)# ont-mode bridge
LTP-16N(config) (profile-cross-connect-Internet)# bridge group 10
LTP-16N(config) (profile-cross-connect-Internet)# outer vid 200

« LWar 2. Mo aHanoruu cosagaiite ewe oanH npocub cross-connect c nmeHem IPTV gns BTopoit ycnyrm n
HacTpoliTe bridge group. lononHuTenbHo HacTpoiiTe traffic-model ans Tuna cepBuca mynsTrKkacT.
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LTP-16N(config) (profile-cross-connect-IPTV)# ont-mode bridge
LTP-16N(config) (profile-cross-connect-IPTV)# bridge group 11
LTP-16N(config) (profile-cross-connect-IPTV)# outer vid 98
LTP-16N(config) (profile-cross-connect-IPTV)# traffic-model multicast

+ LWar 3. Coszgavite npochusib AN TpeTbero cepauca. N8 Hero HacTporTe gpyryto rpynny. U
Takke HacTpoiTe 3ameHy MeTkn Ha OLT n TermpoBaHus Tpadnka ¢ nopta ONT. AnA aTtoro 3agavite
3Ha4veHus vlan-replace olt-side v user vid paBHbIii 10.

LTP-16N(configure)# profile cross-connect UNI_TAG
LTP-16N(config) (profile-cross-connect-UNI_TAG)# ont-mode bridge
LTP-16N(config) (profile-cross-connect-UNI_TAG)# bridge group 12

[na npocMoTpa aKTUBHbBIX KOHOUrypauuii ONT

LTP-16N(config) (profile-cross-connect-UNI_TAG)# outer vid 100
LTP-16N(config) (profile-cross-connect-UNI_TAG)# vlan-replace olt-side
LTP-16N(config) (profile-cross-connect-UNI_TAG)# user vid 10
LTP-16N(config) (profile-cross-connect-UNI_TAG)# traffic-model 1-to-1

+ LWar 4. 3agaiite napametpbl DBA. 1111 3T0ro Heo6xoamMmo co3gatb npodub dba n HazHaunTb
COOTBETCTBYHOLME NapaMeTpbl. B Hawem npyMmepe ycTaHOBMM 3Ha4YeHne rapaHTUPOBaHHONM NOMNOCHI

nponyckaHnsA n Cxembl asiiokaynn:

LTP-16N(configure)# profile dba AllService
LTP-16N(config) (profile-dba-AllService)# allocation-scheme share-t-cont
LTP-16N(config) (profile-dba-AllService)# bandwidth guaranteed 1024

+ War 5. Cesxute bridge group ¢ noptom ONT. [1na aToro co3gaite npoduab ports u 3agante
napameTtpy bridge group 3HaueHue 10 ans nopta eth1, eth2 n 11 gnsa noprta eth3. 3aparite npasuna
06paboTkn multicast-tpadhmka ans nopta 2 u Nnpasuna orpaHmyeHms multicast Ha ONT:

LTP-16N(configure)# profile ports PP
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# port
LTP-16N(config) (profile-ports-PP)# {digmp
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

igmp downstream vid 98

bridge group 12

multicast dynamic-entry 1 group 224.0.0.1

W NNDNDNMNNMNMDNPRE

+ LWar 6. HasHaubTe co3gaHHble npodusiv Ha ONT.

LTP-16N(configure)# interface ont 1/1

LTP-16N(config) (if-ont-1/1)# service 1 profile cross-connect Internet dba AllService
LTP-16N(config) (if-ont-1/1)# service 2 profile cross-connect IPTV dba AllService
LTP-16N(config) (if-ont-1/1)# service 3 profile cross-connect UNI_TAG dba AllService
LTP-16N(config) (if-ont-1/1)# profile ports PP
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+ LWar 7. Pa3pelunTe npoxoxaeHune Heobxoammbix VLAN Ha uplink uHtepdpelice (cm. pasgen Hactpolika
MHTepdeiicos).

LTP-16N# configure terminal
LTP-16N(configure)# interface front-port 1
LTP-16N(config) (if-front-1)# vlan allow 200,100,98

+ LWar 8. Ans VLAN 98 HacTpoiiTe IGMP snooping. Takke Heob6xoanmo rnobansbHo BkNOUMTL IGMP
Snooping:

LTP-16N(configure)# vlan 98

LTP-16N(config) (vlan-98)# ip igmp snooping enable
LTP-16N(config) (vlan-98)# exit
LTP-16N(configure)# ip {igmp snooping enable

+ LWar 9. MpumeHuTe NosyYnBLUMECSH HACTPOIKN.

LTP-16N# commit

5.2.4.7 KoHghueypuposaHue cepsucos 8 pexume ont-mode router

PaccmoTtpurm TUNoByo kKoHdurypaumio cepsucos and ONT HacTpoeHHyto B pexxume router: HSI, IPTV, VoIP n
ACS.

[nsa 3TOro He06X04MMO HaCTPOUTL 5 CEPBUCOB:

1. Cepsuc HSI. Tpadmk-mogenn N-to-1, cepsucHbiii VLAN paseH 200, Ha OLT 6yget nogMmeHa METKM U Ha
OLT 6yget npunetatb B 10.

2. Cepsuc IPTV. Cepsuc g1 My/IbTUKACTOBOroO notoka. Tpadmk-mogens multicast. Motok npoxogut 6e3
3ameHbl meTkn VLAN 30.

3. Cepsuc STB. Cepuc Heobxoaum ans unicast Tpaduka gnisa STB. MeTka nogmeHsietcsa Ha ONT. VLAN

250.

Cepsuc VolP. Cepsuc gnsa tenedoHmm, no HactTpoikam cxox ¢ HSI. VLAN 100.

Cepsuc ACS. Ains ynpasnexnus ONT no ACS. CepsucHsoliii VLAN 2000.

+ LWar 1. Co3pgaitte npodub cross-connect ¢ umeHem HSI. Mo ymonyaHuio CKOHUTYpUpOBaH PeXum
pa6oTbl ont-mode router, N03TOMy €ro MOXHO He 3afaBaTtb. HacTtpoum cepsucHbiii VLAN pasHbiM 200,
user 10. 3ameHy mMeTkn byaem ocywecTsnsaTb Ha OLT.

o s

LTP-16N# configure terminal

LTP-16N(configure)# profile cross-connect HSI

LTP-16N(config) (profile-cross-connect-HSI)# outer vid 200
LTP-16N(config) (profile-cross-connect-HSI)# vlan-replace olt-side
LTP-16N(config) (profile-cross-connect-HSI)# user vid 10

+ LWar 2. Mo aHanorun cosgarite elle oguH Nnpodunb cross-connect ¢ umeHem IPTV ans BTopoit ycnyru n
HacTpoiTe traffic-model gns Tvna cepBuca mynbTHKacT.

LTP-16N(configure)# profile cross-connect IPTV

LTP-16N(config) (profile-cross-connect-IPTV)# outer vid 30
LTP-16N(config) (profile-cross-connect-IPTV)# user vid 30
LTP-16N(config) (profile-cross-connect-IPTV)# traffic-model multicast
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+ LWar 3. Co3pgaiite npocunib cross-connect ¢ umeHem STB aHanornyHo HSI. Hactpoum cepsucHoliii VLAN
paBHbIM 250. Ha TepmuHane tpadunk nepenoxurcs B 40 VLAN.

LTP-16N(configure)# profile cross-connect STB

LTP-16N(config) (profile-cross-connect-STB)# outer vid 250
LTP-16N(config) (profile-cross-connect-STB)# vlan-repalce olt-side
LTP-16N(config) (profile-cross-connect-STB)# user vid 40

+ LWar 4. Cosgalite npodunb cross-connect ¢ nmeHem VOIP aHanornyHo HSI. HacTponm cepBUCHbIiA
VLAN pagHbiM 100. Ha TepmuHane tpaduk nepenoxumtcs 8 20 VLAN.

LTP-16N(configure)# profile cross-connect VOIP

LTP-16N(config) (profile-cross-connect-VOIP)# outer vid 100
LTP-16N(config) (profile-cross-connect-VOIP)# vlan-repalce olt-side
LTP-16N(config) (profile-cross-connect-VOIP)# user vid 20

+ LWar 5. Co3paitte npoduib cross-connect ¢ umeHem ACS. Hactpoum cepaucHblin VLAN pasHbim 2000.
Takxke BkitoumMm iphost B gaHHOM cepBuca. 3HavyeHune nHaekca ans iphost octasnm no ymonyaxuio.

LTP-16N(configure)# profile cross-connect ACS
LTP-16N(config) (profile-cross-connect-ACS)# outer vid 2000
LTP-16N(config) (profile-cross-connect-ACS)# 1iphost enable

« LWar 6. 3apgaite napameTpbl DBA. [1ns 3T0ro Heobxoaumo co3gatb npodusib dba n Ha3HaunTb
COOTBETCTBYHOLME NapaMeTpbl. B Hawem npyMmepe ycTaHOBMM 3Ha4YeHne rapaHTUPOBaHHONM NOMNOChI
NPONyCKaHMs 1 CXeMbl annoKauum:

LTP-16N(configure)# profile dba AllService
LTP-16N(config) (profile-dba-AllService)# allocation-scheme share-t-cont
LTP-16N(config) (profile-dba-AllService)# bandwidth guaranteed 1024

+ War 7. Cosgavite npocusib ports. Jo6aBbTe B HETO HACTPONKM [AN151 pa3peLleHnss NPOXoXAeHNS
multicast Tpadomk yepes VelP:

LTP-16N(configure)# profile ports veip

LTP-16N(config) (profile-ports-veip)# veip multicast enable

LTP-16N(config) (profile-ports-veip)# veip igmp downstream vid 30

LTP-16N(config) (profile-ports-veip)# veip igmp upstream vid 30

LTP-16N(config) (profile-ports-veip)# igmp multicast dynamic-entry 1 group 224.0.0.1
239.255.255.255 vid 98

+ LWar 8. Cospgavite npocusib management. lo6aBbTe KOHUrypauuio on1s astopmsanmm Ha ACS-
cepsepe:

LTP-16N(configure)# profile management ACS

LTP-16N(config) (profile-management-ACS)# username test
LTP-16N(config) (profile-management-ACS)# password test_pass
LTP-16N(config) (profile-management-ACS)# url http://192.168.100.100
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+ LWar 9. HasHaubTe co3gaHHble npodusiv Ha ONT.

LTP-16N(configure)# interface ont 1/1

LTP-16N(config) (if-ont-1/1)# service 1 profile cross-connect HSI dba AllService
LTP-16N(config) (if-ont-1/1)# service 2 profile cross-connect IPTV dba AllService
LTP-16N(config) (if-ont-1/1)# service 3 profile cross-connect STB dba AllService
LTP-16N(config) (if-ont-1/1)# service 4 profile cross-connect VOIP dba AllService
LTP-16N(config) (if-ont-1/1)# service 5 profile cross-connect ACS dba AllService
LTP-16N(config) (if-ont-1/1)# profile ports veip

LTP-16N(config) (if-ont-1/1)# profile management ACS

+ LWar 10. PaspewnTe npoxoxaeHme Heobxoammbix VLAN Ha uplink nHtepdpeiice (cMm. pasgen Hactpoiika
MHTepeiicos).

LTP-16N# configure terminal
LTP-16N(configure)# interface front-port 1
LTP-16N(config) (if-front-1)# vlan allow 100,200,250,2000

« War 11. Ana VLAN 30 HacTpoiiTe IGMP snooping. Takke Heo6xoamMmo rnobanbHo BkIoUnTs IGMP
Snooping:

LTP-16N(configure)# vlan 30

LTP-16N(config) (vlan-30)# ip igmp snooping enable
LTP-16N(config) (vlan-30)# exit
LTP-16N(configure)# ip igmp snooping enable

+ LWar 9. MpumeHnTE NONYUYNBLUNECS HACTPOMKMN.

LTP-16N# commit
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6 O6HoBneHue MO ONT

6.1 BBegeHue

B paHHoi1 rnaBe onncaH mexaHn3m obHoBeHne MO ONT no OMCI.

6.2 3arpyska NO gna ooHoBneHust ONT

« War 1. Ans 3arpy3ku dhaina ¢ npowmskon ONT Ha TepMmnHan BOCNOb3YUTECh KOMAHAON copy.

LTP-16N# copy tftp://192.168.1.5/ntu-rg-3.50.0.1342.fw.bin fs://ont-firmware

+ War 2. 18 npocmMoTpa 3arpy>XeHHblii oaiiioB BOcnosnb3ylitecb komaHaoin show firmware ont list

LTP-16N# show firmware ont list

N | Firmware
ntu-rg-3.50.0.1342.fw.bin

[

+ LWar 3. MNMpu Heo6XxoAMMOCTU yAaNeHUs NPOLUMBKY C TePMUHANA, BOCMONb3yinTech koMaHaol delete
firmware ont:

LTP-16N# delete firmware ont *
All ONT firmwares deleted successfully

6.3 YnpaBneHune o6HoBneHuem MO ONT
Ha gaHHbIi MOMEHT noagepaHbl TOIbKO PYYHOW CTapT U ocTaHOBKa 06HOBNEHMIA ONT.

« War 1. AnsA cTapTa 06HOBMEHMS NPOLUMBKN BOCNo/ib3yeTeck koMmaHoi firmware update start. Cuctema
HanuLieT o TekyLwuii ctatycax o6HoBneHns ONT. o 3aBepLueHnto 06HoBNeHnA ONT aBTomaTnyecku
nepesarpysuTcsl U Ha4yHeT paboTy ¢ HOBOW Bepcueli IMO.

LTP-16N# firmware update start interface ont 7/1-10 filename ntu-rg-3.50.0.1342.fw.bin
ONT 7/1 is not connected
ONT 7/2 1is currently being updated
ONT 7/3 dis currently 1in the update queue
ONT 7/4 firmware will be updated
ONT 7/5 not ready for firmware update

« LWar 2. [1ns ocTaHOBKM 0GHOB/IEHMSI MPOLLUBKU BOCMO/b3yeTech KomaHaoii firmware update start.

LTP-16N# firmware update stop interface ont 7/1-10
ONT 7/1 is not connected
ONT 7/2 firmware updating will be stopped
ONT 7/3 firmware updating will be removed from the update queue
ONT 7/4 does not need to stop updating
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/7 MOHUTOPUHT paboTbl TepMUHana
7.1 O6waa uHcdopmauyums

7.1.1 MNpocmoTp Tekywei Bepcum NO TepmunHana

[ns npocmoTpa MHhopmauumn o Tekyleli Bepcum MO TepMmmHana ucnonb3yite komaHay show version.

LTP-16N# show version
Eltex LTP-16N: software version 1.0.0 build 1699 on 05.11.2020 11:59

7.1.2 MpocmoTp nHpopmaymm o TepMuHane

[nsi npocmoTpa MHhopMaLymn 0 TEpMIHAE UCNONb3yiTe KomaHay show system environment.

LTP-16N# show system environment
System information:
CPU load average (1m, 5m, 15m): 0.11, 0.22, 0.25
Free RAM/Total RAM (Gb): 6.26/7.76
Free disk space/Total disk space(Gb)): 5.77/6.13

Temperature:
Sensor PON SFP 1 (xC): 36
Sensor PON SFP 2 (xC): 34
Sensor Front SFP (xC): 31
Sensor Switch (xC): 36

Fan state:
Fan configured speed: auto
Fan minimum speed (%): 15
Fan speed levels (%): 15-100
Fan 1 (rpm): 6420
Fan 2 (rpm): 6420
Fan 3 (rpm): 6420
Fan 4 (rpm): 6540

Power supply information:

Module 1: PM160 220/12 1vX
Type: AC
Intact: true

Module 2: offline

HW information

FPGA version: 3.0
PLD version: 2.0
Factory
Type: LTP-16N
Revision: 1v3
SN: GP3D000041
MAC: E4:5A:D4:1A:05:60
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Tabnuua 20 — MapameTpbl TepMUHaNa

MapameTtp

CPU load average

Free RAM/Total RAM

Free disk space/Total disk space

Temperature

Fan configured speed

Fan minimum speed

Fan speed levels

Fan state

FPGA version

PLD version

Power supply information

Factory

7.1.3 MNpoBepKa NOAK/TIIOYEHUSA K CETU

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

OonucaHue

CpefHsas 3arpyska npoueccopa

CBobogHas/obLasn onepatnBHas namsTb

CBob6ogHasn/o06uasn sHeproHesaBmcmas naMsTb

Temnepartypa ¢ gaTunkos

3afaHHasi CKOpoCTh BpallleHUs] BEHTUIATOPOB

MUWHMMasIbHas CKOPOCTb BpalLEHUsi BEHTUSTOPOB

3agaHHasi CKopoCTb BpaLLeHUsi BEHTUIATOPOB /1St KXKAOMO
YPOBHSI

CocTosiHMe 1 060pPOTbl BEHTUISTOPOB

Bepcus MO FPGA

Bepcua MO PLD

NHhopMaLuus 06 yCTaHOBEHHbIX MOAYNAX NUTaHUS

YHuKanbHan nHgpopmaums 06 ycTpoictee

[Nsi NpoBepKM NOAK/THOUEHMS K CETU BOCNONb3yliTeCh KOMaH/oli ping. B kauecTee napameTpa nepeaaiite IP-

afipec NpoBepsiemMoro y3na.

LTP-16N# 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
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MpocmoTp cnucka nor-thaiinioB goctyneH no komaHge show log.

LTP-16N# show log files

## Name Size 1in bytes
1 LTP.log 4073
Total files: 1

Date of last modification
Mon Nov 16 15:57:04 2020

[nsi npocmoTpa nokasibHoro 6ychepa paboTbl TepMuHana npegHasHayeHa komaHaa show log buffer.

LTP-16N# show log buffer

syslog-ng starting up; version='3.20.1"

16 Nov 15:55:41 NOTICE USRMGR

16 Nov 15:55:41 NOTICE NETWORK-MGR
16 Nov 15:55:41 NOTICE LOGMGR

16 Nov 15:56:20 NOTICE DNA

16 Nov 15:56:51 NOTICE DNA

User-manager started.

Network-manager started.

Log-manager started.

DNA start

front-port 4 changed state to active_working

Mpu ncnonb3oBaHUM yaanéHHoro syslog-cepeepa Heo6xoav¥Mo BOCMO/Mb30BaTLCS CPEACTBaMI MPOCMOTpa

XXypHana Ha aToM syslog-cepsepe.

[nsa npocmoTtpa thalina BBegnTe komaHay show log <filename>.

LTP-16N# show log LTP.log

7.3 XXypHan akTMBHbIX aBapui

[Nsi NpocMoTpa XypHana akTMBHbIX aBapwii BbinonHute komaHay show alarms. B kauecTee napameTtpoB
nepegaiite TN co6bITUIA /UMK UX BAXHOCTb . BO3MOXHO NOCMOTPETL BCE aKTUBHbIE aBapun koMaHaol show

alarm active all.

LTP-16N# show alarms active all
Active alarms (2):

## type severity
1 fan critical
2 fan critical

7.4 MoHuntopuHr front-port

7.4.1 TlpocmoOTp CTAaTUCTUKU NO NopTam

description
fan slot 1
fan slot 2

[nsa nonyyeHuns ctatuctrky no front-port Bocnosnb3yiteck komaHaol show interface front-port 1 counters.
Ecnv Heo6xoaMMo NonyYnTb paclUMpPEHHYHO CTaTUCTUKY BBeAMTe onuuio verbose.
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LTP-16N# show 1interface front-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

3828 0 806192

7.4.2 MNMpocMOTp COCTOAHUA NopTa

[na npocmoTpa nHdopmaummn o nopTy, Takol Kak ctatyc u Tun SFP, Bocnonbayiiteck komaHgoin show
interface front-port <id> state.

LTP-16N# show 1interface front-port 1 state

Front-port Status Speed Media

1 up 1G copper

7.5 MOHUTOPUHT pon-port

7.5.1 MNMpocMoTp cOCTOAHUA nopTa

[ns nonyyeHna nHdopmMaummn o coctossHMm pon-port n SFP ansa atoro noprta, HE06X0ANUMO BOCMNO/Mb30BaTLCS
komaHgoi show interface pon-port <id> state

LTP-16N# show interface pon-port 1 state
Port State ONT count SFP vendor SFP product number SFP vendor revision
SFP temperature [C] SFP voltage [V] SFP tx bias current [mA] SFP tx power [dBm]

7.6 MoHutopuHr MAC-ta6nuybl

LTP-16N# show mac
Loading MAC table...

MAC port VLAN
00:15:17:E4:27:CA port-channel 32 1213
92:71:65:9C:32:5D pon-port 16 1213
92:07:E6:D4:58:DC pon-port 16 1031
B6:F4:D0O:ED:3A:2E port-channel 32 1031

4 MAC entries
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7.7 MoHuTopuHr ONT

7.7.1 MpocmoTp cnucka KoHdourypaumii ONT

« War 1. 8 npocmoTpa akTUBHbIX KoHdurypaumii ONT BbinonHuTe komaHay show interface ont <ID>
configured. B kauecTse ID 3agaiite Homep nopta PON nnun nx gnanasoH.

LTP-16N# show 1interface ont 2 configured

## Serial ONT ID PON-port Status
1 ELTX6201CD9C 1 2 OK
2 ELTX6201C610 2 2 OK
3 ELTX62015240 3 2 OK
4 ELTX6201CD6C 4 2 OK
5 ELTX62015458 5 2 OK
6 ELTX6201A8F4 6 2 OK
7 ELTX6201C848 7 2 OK
8 ELTX62013B8C 8 2 OK
9 ELTX6201C830 9 2 OK

10 ELTX62015230 10 2 OK

11 ELTX62014758 11 2 OK

12 ELTX62013BEO 12 2 OK

13 ELTX6201A904 13 2 OK

14 ELTX62015214 14 2 OK

15 ELTX6201420C 15 2 OK

16 ELTX6201CD88 16 2 OK

17 ELTX6201CAOC 17 2 OK

18 ELTX6201AB04 18 2 OK

19 ELTX62018E48 19 2 OK

20 ELTX62014658 20 2 OK

21 ELTX6201AB14 21 2 OK

22 ELTX62014280 22 2 OK

23 ELTX6201CD8C 23 2 OK

24 ELTX6201B700 24 2 OK

25 ELTX6201C74C 25 2 OK

26 ELTX620141F0 26 2 OK

27 ELTX62014664 27 2 OK

28 ELTX6201CADC 28 2 OK

29 ELTX620190ES8 29 2 OK

30 ELTX62018E84 30 2 OK

31 ELTX6201B714 31 2 OK

32 ELTX6201D384 32 2 OK

7.7.2 MpocMoTp cnucka NycTbiX KOHcurypaumini ONT

« LWar 1. 4ns npocMoTpa nycTbix KoHdpurypauuii ONT (cBo6oaHbIx ONT ID) BbinonHuTe koMaHay show
interface ont <ID> unconfigured.
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LTP-16N# show 1interface ont 1-16 unconfigured

pon-port 1 ONT unconfigured: 33-128
pon-port 2 ONT unconfigured: 33-128
pon-port 3 ONT unconfigured: 33-128
pon-port 4 ONT unconfigured: 33-128
pon-port 5 ONT unconfigured: 33-128
pon-port 6 ONT unconfigured: 33-128
pon-port 7 ONT unconfigured: 33-128
pon-port 8 ONT unconfigured: 33-128
pon-port 9 ONT unconfigured: 33-128
pon-port 10 ONT unconfigured: 33-128
pon-port 11 ONT unconfigured: 33-128
pon-port 12 ONT unconfigured: 1-128
pon-port 13 ONT unconfigured: 1-128
pon-port 14 ONT unconfigured: 1-128
pon-port 15 ONT unconfigured: 2-128
pon-port 16 ONT unconfigured: 2-19,30-128

7.7.3 MpocMoTp cnucka HeaKTUBUPOBaHHbIX ONT

+ LWar 1. g npocmoTpa cnucka NoAkK/IYEHHbIX, HO He CKOHpurypupoBaHHblx, ONT BbINONHUTE KOMaHAY
show interface ont <ID> unactivated. B kauecTBe aprymeHTta nepegaiite Homep PON-uHTepcheiica nnm
AvanasoH.

LTP-16N# show interface ont 11 unactivated

## Serial ONT ID PON-port RSSI Version
EquipmentID Status
1 ELTX70000010 n/a 11 n/a n/a
n/a UNACTIVATED
2 ELTX77000230 n/a 11 n/a n/a
n/a UNACTIVATED

7.7.4 TMpocmoTp cnucka nogkntoyeHHbIX ONT

« LWar 1. na npocmoTpa cnucka noaknitodeHHbix ONT BbinonHute komaHay show interface ont <ID>
online. B kauecTBe aprymeHTa nepegalite Homep PON nHTepdeica nam gnanasoH.

LTP-16N# show interface ont 2,16 online

## Serial ONT ID PON-port RSSI Status
1 ELTX6201CD9C 1 2 -21.74 OK
2 ELTX6201C610 2 2 -19.07 OK
3 ELTX62015240 3 2 -20.09 OK
4 ELTX6201CD6C 4 2 -21.14 OK
5 ELTX62015458 5 2 -21.19 OK
6 ELTX6201A8F4 6 2 -20.00 OK
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7 ELTX6201C848 7 2 -20.51 OK
8 ELTX62013B8C 8 2 -20.76 OK
9 ELTX6201C830 9 2 -20.97 OK
10 ELTX62015230 10 2 -20.04 OK
11 ELTX62014758 11 2 -20.81 OK
12 ELTX62013BE® 12 2 -20.13 OK
13 ELTX6201A904 13 2 -19.91 OK
14 ELTX62015214 14 2 -20.51 OK
15 ELTX6201420C 15 2 -20.76 OK
16 ELTX6201CD88 16 2 -21.08 OK
17 ELTX6201CA0C 17 2 -21.31 OK
18 ELTX6201AB04 18 2 -21.55 OK
19 ELTX62018E48 19 2 -21.67 OK
20 ELTX62014658 20 2 -21.08 OK
21 ELTX6201AB14 21 2 -21.43 OK
22 ELTX62014280 22 2 -21.49 OK
23 ELTX6201CD8C 23 2 -23.01 OK
24 ELTX6201B700 24 2 -21.49 OK
25 ELTX6201C74C 25 2 -21.67 OK
26 ELTX620141F0 26 2 -20.22 OK
27 ELTX62014664 27 2 -23.47 OK
28 ELTX6201CADC 28 2 -22.01 OK
29 ELTX620190E8 29 2 -20.46 OK
30 ELTX62018E84 30 2 -21.55 OK
31 ELTX6201B714 31 2 -20.13 OK
32 ELTX6201D384 32 2 -21.14 OK
pon-port 16 ONT online list

## Serial ONT ID PON-port RSSI Status

Tabnmua 21 — Onucaxue ctarycos ONT

Cratryc ONT OnucaHue

UNACTIVATED [Ona ONT oTcyTcTBYeT KOHurypauus

INIT VHnunanmsaumsa ONT

AUTH AyTeHTudukaumsa ONT

MIB UPLOAD 3arpyska MIB ONT

CONFIG KoHdpurypuposaHue ONT

OK ONT B pabouyeM COCTOAHUM

FWUPDATING ONT HaxoauTtcs B npouecce o6HoBeHus MO

FAIL ONT B COCTOSAAHUM KPUTNYECKOTO CH04

OFFLINE ONT Ha gaHHbIi MOMEHT OTK/ItoHEHA

7.7.5 TMpocmoTp cnucka oTKMYeHHbIX ONT

+ War 1. 408 npocmoTpa cnucka oTknoueHHbIX ONT BbinonHuTe komaHay show interface ont <ID> offline.
B kauecTBe aprymeHTa nepegarite Homep PON nHTepcpeiica nam nx guanasoH.
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LLTP-16N# show 1interface ont 3 offline

## Serial ONT ID

7.7.6 MpocmoTtp ctatuctukm ONT

Ans npocmoTpa ctatucTukn ONT ncnonb3yiite komaHay show interface ont 0/0 counters. B kauecTse

~N~No b~ wNRE

ELTX5F000F1C 1
ELTX5F00056C 2
ELTX5FOO09EO 3
ELTX5F001134 4
ELTX5F000120 5
ELTX5F000140 6
ELTX5F000144 7

PykoBoacTtso no akcnayatauum OLT LTP-16N, LTP-16NT

Status

OFFLINE
OFFLINE
OFFLINE
OFFLINE
OFFLINE
OFFLINE
OFFLINE

napameTpoB nepeaaiite naeHtTudukatop ONT v TUN 3anpalunBaemMoii CTaTUCTKK. JOCTyNeH BbIBOA, ABYX

TUMNOB CYETUMKOB pon 1 gem-ports. pon — MokasbiBaeT 06LLy0 CTaTUCTUKY nakeToB no ONT, Bk/ouas

cnyxe6Hble nakeTbl. Gem-ports — cTaTUCTUKA NO NOMb30BATE/IbCKOMY TPAGIMKy B paMKax Kaxaoro gem-nopra.

LTP-16N# show interface ont 2/1 counters gem-port

ONT [2/1] GEM port statistics

GEM
Bytes

129
0]

Bro
0]

Mul
2553165

LTP-16N# show 1interface ont 2/1 counters pon

[ONT

Dri
Dri
Del
BIP
BIP
FEC
FEC
FEC
FEC
FEC
Rx
Rx
Rx
Rx
Rx
Rx
Tx
Tx
BER

port -id Rx Packet

985

adcast 0

ticast 0
84

2/1] PON statistics

ft Positive:
ft Negative:
imiter Miss Detection:
Errors:

Units:

Corrected symbols:

Codewords Uncorrected:
Codewords Uncorrected:

Codewords:
Corrected Units:
PLOAMs Errors:
PLOAMs Non Idle:
OMCI:

OMCI Packets CRC Error:

Bytes:
Packets:
Bytes:
Packets:
Reported:

® 0 O 6

284296791264

[l oo OCIONO]

74
292

0
128484
2233
45504
948

2

Rx Bytes

66980

Tx Packet

186912

Tx
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7.8 HacTpoiika CUCTEMHOIO OKpPYXXeHUA
B cucTeMe MMeeTcsl BO3MOXKHOCTb HAaCTPOWKN BEHTUNATOPOB.
N5 npocMoTpa COCTOSIHMS CUCTEMBI MCMOMb3yeTcst koMaHaa show system environment.

HacTpoliika BEHTUNATOpPOB

+ LWar 1. 3agaiite ckOPOCTb BpaLLeHUs], N0 YMO/IYaHWIO0 YCTaHOB/IEH pexuM auto.

LTP-16N(configure)# system fan speed 70
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8 TexHn4eckoe 06CNyXnBaHe TepMuHania

8.1 3ameHa SFP-TpaHcuBepoB

YcTaHoBka SFP-TpaHC/BEPOB MOXET NPOV3BOANTLCA Kak NPU BbIKIOYEHHOM, Tak 1 Npu IS
BK/IHO4YEHHOM TepMuHasie. C/ioTbl Ha NepeaHe naHenn pacnosiox)XeHbl NonapHo, BEPXHUI s S
psAg — YETHbIE, HKHWI — HEUYETHbIE. YCTaHOBKa SFP-TpaHcBepoB A/151 Kax oW napbl
C/10TOB MPOU3BOAUTCA 3epPKasIbHO.
+ LWar 1. BctaBbTe SFP-TpaHcUBEp B C/IOT OTKPbITOl YacTblo pasbema BHU3 (a5
HWKHEro psifla C/I0TOB —OTKPbITON YacTbl0 pa3bema BBEpX).

PucyHok 21 — YctaHoBka SFP-TpaHcuBepoB

- LWar 2. HagaBnTe Ha Moay/b. Koraa oH BCTAHET Ha MECTO, Bbl YC/IbILLINTE XapakTePHbIi LLEMYOK.

PucyHok 22 — YctaHoBka SFP-TpaHcuBepos

Ana ypaneHua TpaHcuBepa :
« LWar 1. OTKpoiiTe 3awenky moaynsi.

PucyHok 23 — OTkpbITHe 3awenku SFP-TpaHcrBepoB

+ LWar 2. /i3Bnekute MoAy/b U3 cnoTa.

PucyHok 24 - N3BneveHune SFP-TpaHcusepos
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8.2 3ameHa 6/10KOB BEHTUNALUMN

KOHCTpYKUMA TepMUHANa NpeaycMaTpuBaeT BO3MOXHOCTb 3aMeHbI 6/TOKOB BEHTUIALMU 6E3 OTK/HOUEHNS
nUTaHus.

fi/\,,y'/

\
=

Bnok BeHTUNAUMKN
BuHTbI kpennexus

PucyHok 25 — Bnok BeHTMASUMN. KpenneHne B Kopnyc

[nsa ynaneHnsa 61oka Heobxoanmo:

+ LWar 1. C nomoLLbto OTBEPTKM OTKPYTUTb BUHTbI KPEM/IEHNS 6/10Ka BEHTUNSILMI Ha 3aaHEl naHenu
(PucyHok 25).
+ LWar 2. OCTOPOXHO NOTSHYTH 6/10K HA Ce6A A0 U3BIEUYEHUS U3 Kopryca.

[nsa yctaHoBKK 6/10Ka HEO6X0AUMO:

+ LUar 1. BcTaBuTb 610K B KOPMyC YCTPOIACTBA.
+ LWar 2. 3achukcnpoBaTh BUHTaM KpeneHus 610K BEHTUNSAUMM Ha 3aaHeli naHenn (PUCyHoK 25).

8.3 3ameHa 0/10KOB nNuUTaHUSA

KOHCTpyKUMA TepMUHasia npefycMaTpuBaeT BO3SMOXHOCTb 3aMeHbl 04HOro 13 ©6710KOB NUTaHNA 6e3
OTK/TIOHEHUA NUTaHUA BTOPOrO.

[na ynaneHna 6noka Heobxoanmo:

+ LWar 1. C nomoLLbio 0TBEPTKN OTKPYTUTL BUHTbI KpENeHns 610ka NuTaHnsa Ha 3aHeli naHenm (PUcyHok
25).
* LLar 2. OCTOpOXHO NOTSHYTb G/10K HA Ce6sI [0 M3B/IEYEHMS U3 Kopryca.

[na yctaHoBku 6n10ka Heo6xoaumo:

+ LWar 1. BctaBuTb 6/10K B KOPNYC YCTPOMCTBA A0 Lenyka.
+ LWar 2. 3achukcmpoBatb BUHTAMM KpenieHus 610K NTaHnsa Ha 3aaHeli naHenu (PucyHok 25).
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8.4 O6HoBneHue MO OLT

B gaHHOM pasgene onucaHa npouegypa o6HosneHus MO TepmuHana. Ana 3arpysku taiina MO gomkeH
ncnons3osatbca FTP/TFTP/HTTP-cepBep, AOCTYMHbIV B CETU YrpaB/ieHns TepMuHana. B yctpoicTee
npeAycMoTpeHbl ABe obnacTtun ans taiinos MO, ¢ BO3MOXHOCTLIO 3arpyXarbCs U3 BblOpaHHOIA.

« LWar 1. PaamecTuTe dhaiin MO B KopHeBOI (NGO Apyroii U3BECTHOI Nanke) cepeepa.
+ LWar 2. MNMpoun3segunTte 06HOBNEHME NPU NOMOLLM KOMaHbl Copy.

copy tftp://192.168.1.5/1tp-16n-1.0.0-build1699.fw.bin fs://firmware

« LWar 3. Ansa npocMoTpa Bepcuii MO B pasgenax, BOCNonb3yiteck komaHoi show firmware.

LTP-16N# show firmware

Select Type Version Build Date
* master 1.2.0 359 06.04.2021 11:36
slave 1.1.0 1519 05.11.2020 10:54

"x" designates that the image was selected for the next boot

+ LUar 4. BbiGepuTe 06n1acTb, KoTopasi 6yAeT NpUMEHEHa noc/ie nepesarpysku.

LTP-16N# firmware select slave

+ LWar 5. Mepesarpy3nTe yCTPOMCTBO.

LTP-16N# reboot
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9 CnuncokK nameHeHun

Bepcusa NO

1.3.1

1.3.0

1.2.0

1.0.0

Bepcvm AOKYMEHTa

Issue 4

Issue 3

Issue 2

Issue 1

Jarta Bbinycka

28.02.2022

02.11.2021

28.05.2021

30.11.2020
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CopgepxaHue namMeHeHuii

CuHxpoHusauus ¢ sepcueit MO
1.3.1

CuHxpoHu3aums ¢ sepcueit MO
1.3.0

CurHxpoHusauus ¢ sepcueit MO
1.2.0

MepBas nybnmkaums
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