Bia 10G 0 400G

NPaKTUYHUIN J0CBIA NObyA0BU Ta
3acTocyBaHHA TexHosorit DWDM

Yy TPAHCNOPTHUX Mepexax

iz &S

DWDM.ME




telecom

ITBIZ

YKpaiHCbKU CUCTEMHUI iHTerpaTtop i3
19-piyHMM gocBigOM

Peanisyemo NpoekTn y chepi
TeneKkomMmyHikauin,

IT-iHppacTpyKTypWn
Ta Kibep6esnekn

Telecom - HanpAMoOK

cnevianisyeTbCcs Ha PiLLeHHAX

Ans:

IHTepHeT-npoBavaepis
orneparopiB 3B'A3KY
[AaTa-LeHTPIB

KOPrOpPaTMBHX Mepex

telecom
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HOMY MU TOBOP/MO TIPO DWDM

BnacHa
na6oparopis

ANA TeCTyBaHHA
obnagHaHHs

MinoTHI
TecTyBaHHA

Ta nepesipka CyMiCHOCTI
obnagHaHHA

MpakTU4HMN

[ocsig
NMPOEKTYBaHHSA

Ta BNPOBaXXEeHHSA ONTUYHUNX
TPaHCMOPTHUX Mepex

TexHiUuHa
EkcnepTunsa
KOMaHAW

Ta NiATPNMKA NPOEKTIB
Ha BCix eTanax

[lapTHepCTBO
3 EBPOMEnNCbKM

BUPOOHUKOM

DWDM.ME

ITBIZ

telecom
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HOMY CbOIogHI NMOTPIBEH DWDM

[ocTiiHe 3pocTaHHA 0bcariB Tpadiky

ObMexeHa KiNnbKiCTb AOCTYMHUX
ONTUYHUX BOJIOKOH

MNepexig Big 10G = 100G - 400G
i BULLE

Buncoka BapTicTb byAiBHULTBA HOBMX
BOJ13

3pOCTaHHA BUMOT A0 MPONYCKHOI
3aaTHocTi Mk LOJ, Ta By3naMmun mepexi

DWDM po3Bonse

I'Iepep,aBaTM AeCATKN KaHanie no O4HOMY BOJIOKHY

3HAYHO 36INbLINT NPONYCKHY 34aTHICTL 6e3
npoknagaHHA HOBUX Kabenis

MacLitabyBaT Mepexy

telecom %

DWDM.ME



EA30BI MPUHLINMM DWDM

LLlo Take

DWDM

DWDM - TexHonoris
CNeKTPanbHOro yLiieHeHHs, Lo
[l03BOJIFE O4HOYACHO NepeaaBsaTun
NeCATKN abo COTHI He3aneXxXHnxX
KaHanie yepes oAHy napy
OMNTUYHUX BOJIOKOH.

telecom
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3 -
"Ilii. CWDM vs DWDM -

CWDM — npoctum

e LLLiNbH;:
e BinbLu
* OCHOBH
band
* MiaTpL
400G

e 10 18 kaHaniB
e [IpoCcTe NacuBHe PILLEHHSA
e [liaXoAUTb ANA HEeBeNUKOI
KINTbKOCTI KaHasIB

e lOoGHE NNY NHOCTUX hoilnt-tO-



CWDM vs DWDM: cneKTp Ta 3aracaHHs Y BOMIOKHI

0.60

0.55 1
0.50
0.45
0.40 4
0.35
0.30

3aracaHHAa, ob/kKm

0.25 1
0.20
0.15 -

O-band
1260 - 1360 HMm

LT T

0
|

E-band
1360 - 1460 HM

Water peak /
OH peak

S-band
1460 - 1530 Hm

C-band
1530 - 1565 Hm

DWDM

100 / 50 Iy
Ana coherent/ZR+:
75 Ty 1a Flex Grid

L-band
1565 — 1625 Hm

0.10

1270

1290 1310

e SRS N e

1410 1430
[oBxuHa XBUAi, HM

1370 1390

1470

A

{ Huxye 3aracaHHaJ

= Kpauwie

ITBIZ

| |
I |
1
}

({.‘/?’-

1570 1590 1610

telecom

rrr7s

DWDM.ME



%

PON-CEPBICW Y CIEKTPI OINNMTUYHOIO BOJIOKHA

Trnoewmid po3anogin OoBXKMH XEWMNe Y OgianazoHi 1260 — 1625 Hm

XGS5-PON
Upstream
(Mepepaua)

1)

1260 — 1280 HM
BucxigHwia Tpadik

Big aboxeHTa

G-PON
Upstream
(Nepeaava)

1)

1290 = 1330 Hm

BucxigHwi Tpadgik
Big aboHeHTa

G-POM
Downstream
(MpwiFAom)

+

1480 — 1500 HM

HucxigHui Tpadgix
Big mepeski

RF f Video

Owverlay

]

1550 = 20 Hm

RF-gigeo, ananoroei
Ta Wwpposi cepeicK

XGS-PON
Downstream
(MNpuAom)

-

1575 = 1580 Hm

HucxigHuA Tpadgix
Big Mepexi

NG-PONMNZ2
{TWDM)
(OnuioHanLHO)

1530 — 1565 HMm
TWDM: ooHO BONOEHS
ana Up i Down

00 Mepexi A0 MepeXi oo aboHeHTa (HaknaneHHA) oo aboneHTa {onuioHanNsEHo)
MoTy=HICTE
(sinn) | ! : : : : : : :
i I 1 I I I i i I
1 I 1 I I | [
1 I I I I 1 [}
i I i I I i [
(] 1 ! ! ] 1 [
[} /] () k [ [’
| | 1 i ; :
J,:"l [ “"I 1_'_\\ L |
o - i, L, . e Ly . . ; >
1260 1280 1290 1330 1480 1500 1524 — 1544 — 1550 1570 1580 1600 1620 1625
AoesxuHa xaMni {HM)
O-band E-band S-band C-band L-band U-band

1260 — 1360 HMm 1360 — 1460 HM 1460 — 1530 HM 1530 — 1565 HM 1565 — 1625 HM 1625 — 1675 HM

« Bigeo/nani (RF Overlay) zazpryan HaknagawTecA B8 obnacTi 1550 Hm. . Mexcl alanasouy

= MnaHyBaHHA Mepexi Mac BpaxoByeaTh cnigicHysaHHAa POMN-nocnyr ta DWDM-kananie
y C-band f L-band.

@ « POM-cepBicK 3aliManTe 4iTHKO BU3HavyeH] AlanazoHy QOBHKHH XBMAb. f

PoGoumid cnexkTp cepeBicy

telecom

ITBIZ
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CWDM ta DWDM: cnekTp i 4HaCcTOTHa CiTKa

HYomy 8 CWDM zosopsme y Hm, a 8 DWDM — y Ty / THz e —
DosxuHa O-band E E-band : S-band E C-band : L-band
XBWUNI, HM 1 1 1 1 [ 1
1260 1300 1360 1430 __- ~._ 1565 1625
CWDM 4 DWDM N
(kaHann 1270—1610 Hm) Kpok mixx kaHanamm: 100 / 50 'y,
yacmiwe onucyemecs y wacmomi (THz / GHz)
1270 1290 1310 1330 1350 1370 1390 1410 1430 1450 1470 1490 1510 1530 1550 1570 1590 1610 Hm YacroTta, THz
L ] - 191.3 191.8 192.3 192.8 193.3 193.8 194.3 194.8 195.3 195.8 196.1
I | | | | | | | | | |
| 100 My 50 My
¥ . T T T T T T T T >
Kpok Mix kaHanamu: 20 HM AoexuHa 1528 1532 1536 1540 1544 1548 1552 1556 1560 1565 HM
xXBWmi, HM
o (1550 um ~ 193.5 THz } /

&2

OoexuHa xBuni (HM) i ywacTtoTa (THz) —
ue aBa cnocobu onucy oQHOro M TOro * ONTHUYHOro CNekTpa.

f — qacroTa (Hz)

an

CWDM: 3py4yHO onmcyBaTHM AOBXWMHOK xBUAi (HM),
60 KaHanu piaki Ta WMpPOKO pO3HECEHI.

, }
1 C i
—— - f - — A — poexXxuHa xBuni (M) i
E A c = 299 792 458 m/s — wemakicTL coiTna y sakyymi |
U e R e T IR R R SN RO R g DWDM: 3py4yHo onucyBaTuk YactoTtow (THz / GHz),
60 KaHanu WinbHi Ta NPauwloTb ¥ YacTOTHIM CiTui.
/ BucHOBOK: i Hm, | THz onucyoTe TOW camMrii ONTUYHUMKA CNEKTP.
Y CWDM 3pyyHO NpauloBaT 3 AOBXMHAMKM XBUnb, y DWDM — 3 yacToTHO CiTKOHO.

telecom

ITBIZ

rrr7s

DWDM.ME



HYacToTHa ciTKAa VS LULMpUMHAa CUrHany @

Homy 10G, 100G, 200G ta 400G sanmaroTb Pi3HUKX CNEKTP

~
. - Kpok mixk KkaHanamMmum = BigcTaHe MiXK UeHTpamMK1 cycigHix kaHanis
© Fixed Grid
. i 50GHz , SO0GHz ,  50GHz , S50GHz ,  50GHz ,  50GHz ,  50GHz
- > - > - > |- > - > |- > |- - - >
5 106G 5 100G ! i 200G 5 i 400G ! 5 ® 10G / 25G — oysewuis cnewtp
: : : : o : : : : ® 100G — wwpwmi
[ ] ] ]
: 1 1 : : ' : 200G — we wupwwmia
1 1 1 1 1 1 1
: : A ! - : --.: T oo @ 400G — we wupwmi
) h Yacrora (Thw)
@ LWupuyHa cMrHany = CKifNbkKW CNexkTpy 3aMMae cam Cepeic
WV,
= — ~

e 9 Flex Grid Flex Grid no3Bonse BUMKOPWUCTOBYBATH CNEKTPAaNbHI CNOTH Pi3HOT WMPWMHK

37.5 GHz 50 GHz 75 GH=z 100 GHz 75 GHz 50 GHz 375 GHz
- = -—

'y
Y
A

Y

|

106G 100G

i S

200G H 400G ]

1

Y

Yacrora (TTu)

Mepeearwv Flex Grid: " i Came Tomy ans
MM BMLLUA LUBMOKICTb acH herent-
= Kpawe signosigHicTe WA cnexkTpancHa Hy4KEe NpU3HaYeHHA % > i :!' : pocco nt
£ 8‘.} me Ty THM WMPLUKWA CNeKTPanbHWK cnoT e ETLCS
— LMPMHI CUrHANY e TUBHICTE pecypcia pi b BMKOPUCTOBY
Moxe 3HanobuTnca Flex Grid

C Q dikcoBaHa ciTKa = npocToTa, ane MeHwa epekTtmeHicTb. Flex Grid = rHyukicTe | MakcumansHe BMKOPUCTaHHA CNEKTPY. )

telecom
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Flex Grid: w0 ue Take i HaBiWO BiH NOTPI6EeH

MNHydyka cnekTpanbHa ciTka anAa cydacHux coherent TpaHcnopTHMX Mepex

rd o
' o 1. Fixed Grid vs Flex Grid 9 2. MNpuHUWMN opraHizawii
50 GHz 50 GHz 50 GHz 50 GHz . 50 GHz 50 GHz 3 50 GHz " ™y r I _— Ty ™y
& e . - e r L " o UenrpansHa 'e Whiperea -a Beanepepana | o Cynepeanan /f
Fixed Grid ' 106 100G ' . : 400G “acToTa CNEeKTRANLHOMD [ ainaHKa | coherent
0 G ! ’ 1 ! cne: CHMrHAN
(50 GHz) i A i i P : * CNoTY .. | KTpa *
o ' [ 1 | [ ]
- n 1 B I
Fixed Grid — yci cnoTw ogHaxoBi Yacrora (THz) ., :-I—h-—: DL |
1 f E
i i ¥ L]
, BTSGHE |, S0 GHz 7S GHz 100 GHz 75 GHz S00GHz 75 GHz L Af
[-H- | Flex Grid ' el 100G 200G V AR = P = =
. =0 | [asairend kpos) =
. TUNoBO: KPOK LEHTRANBHOT YacToTh 6.25 GHz,
LiscroTa (THz) WkMpKMHa CNnoTy — kpatHa 12.5 GHz

Flex Grid — cnor nigSupaeTecA Nig WIMPHMHY CHIHAMTY

e 3. Ak ue eurnagac ciaMuHO B mepexi

.

-

ROADM

Tpancnongep J
WSS/ MUX

MYRCNIOHOEP

ROADM
WSS f I DEMLX

| . £ o
-
‘ MYRCTICHLED ]

H (@) ninifna DWDM cucrema }_._{ x

EE |
[@-]o L
G 4. Ona yoro notpi6en Flex Grid

100G
DODG
HODG
P0G

=l

. SpyuHiwse ana MosnmsicTe
s HTpemace superchannel MaclITabyBsarHHA
BHMKOPMCTAHMA 100G F 200G /f o Gaa sakeeo -
cnexTpa 400G S BOOG pi = = rilnd

@ BUCHOBOK:

N

Kpawa ananraliia
nig pizsi Tiame
MO YR LT

e 5. e zacTOCOBYETLCHA
CyuwacHi coherent TpancnoHoepw
Tal MY HKCMOHOE D

ROADM / WSS nnardopmm
Metro, Regional, DCI, Backbone

Y ord

Open Line System

QO

Flex Grid — we He oxpemEii Kafens,
a cNociB NHYYRo BIAIMTIA NoOTRIBHMA
cnexTpansHwA cnor y DWIDM cmwcrensi.

Ax npasmno, Hosi coherent
TRAHCNOHOEPM / MyKCIOHOEDM
wacTo nigrprmMyoTe Flex Grid,
ane CyMICHICTE JAanem Ts Bia
nnardgropri, ROADM WSS
Ta line system.

Flex Grid gozeonae BMOIiNATH CNekKTp Nig peansHy LWUWPHMHY CUMIHany, ToMy BiH cTae 6azo0
AanAa cydacHmx 100G/200G/400G/800G DWDM mepex.

ITBIZ
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Moaynsuis, OSI\‘iR Ta gucnepcis

.|. QPSK Ewmricts OSNR = curHan / oNTU4HUK WYM
HanbinbWwWiA 3anac no

.| it . AnbHICTE / Rx power moxe ByTW HopManbHUHK,
allbHOCTI, HMK4a EMHICTb h + . _ . ____  aneSAKWO WYyM BUCOKNA — KaHan

»»»»»»»»»»» Oyne HecTabinNnbHWA.

‘L EMHICTL - EDFA nigcunioe curuan, ane goaae LyM.
—s++—  DanaHc wengkocTi Ta S — i
i « [InA 100G/400G auBumocA OSNR, a He TinbkM dBm.
| NAnbHOCT] HanbHicTb / An A :
Samac

16QAM EMHICTb ] ] ]
BULLA EMHICTb, ane niHis Mae S ,U,HCHEPCIH - pD?.THFYBﬂHHH |Mnynhcy y BOINOKHI
* DSP komMmneHcve

6yTH AKICHO %bl'"cm /
0 — OO

KOpOTK IMMYNbCA pO3TATHYNMCE  MACTWUHY BINUWBY, ane €
I'IpalrruqHa NOrikKa IMAYNbCK MesKl.

B coherent CLI.

* 16QAM — konu NoTpibHa WBWAKICTL, ane notpideH kpawinii OSNR. .
* Bubip MmoaynaLii noe’asanuii 3 FEC i LUMPWHOK CNEeKTDAaNsHOMo CroTy. OSNR + gucnepcia nokasyTb, 44 € peanbHUiA 3anac no

-
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= i ik

-
o
=
o
-
o
-
-
o
=

Micns nepepauyi o = N = i ~
i e il T .
no BONOKHY e £ s / - \ .

\
/ A ; *'\ V YW N . A ™, 4. \
Z . o b o AT h

A PostaryeaHHa iMNynbCcy — MiXKcKMMBONbHI 3asagm (IS1) — 3poctanHa BER

oMmaTuuyHa gucnepcia (CD)
PizHi onTUyHi yacToTK (QOBMUHW XBWUNb)
NOoOWWpKKTBECA 3 piEHlv"IMH rpynoeyvmMM LWWBMOKOCTAMMK.

MonapwusauiHa mopgoea aucnepcia (PMD)
[ei opToroHaneHi Nnonapuzauii MakTe Pi3Hi
WAAXKM/LUBMAKOCTI Hepes3 HeoAHOPIAHOCTI BONOKHA,

Mopgoea gucnepcia

PizHi MmoauM (LWWAAXK) Y MYyNbTUMOO0BOMY BONOKHI
NPUXOAATE ¥ PI3HWMIA Yac.

PozTaryeaHHAa imnynbcy (pulse stretching) Bbazoea popmyna
: [

KomnoHeHTH npubyBaoTe ¥ pizHMiA Hac
IMAYNLC POSTAMNYETHCA

KopoTkwia onTUYHKMA iMNyneC
(pi3ni cNexkTpansHi KOMNOHEHTH)

—*0:0

OnNTHYHE BOMOKHO

— e PiadHi JOBHMHM XBWMNb (HACTOTK) _— —

At =D -AA-L

D — koediuieHT gucnepcii, nc/(HM kM)

AAd — cnekTpaneHa WKWpKHHa Sxepena

! Y
¥ L
)
/’ A L — poexuHa NiHii,
>

o PeaynbtaTr AT ¥ nikocekyHgax (nc)

e"':,') Yum ByLa WBMAKICTE, TUM
KPMTHUYHIWA gucnepcin.

ﬁ Y direct-detect mepexax
CD obmexxye AanbHICTb.

é:l::l} Y coherent-cuctemax CD
YacTo KoMneHcyeTeca DSP.

UHMUJH’ PMD i OSNR Bce ogHo
noTpibHO KOHTpONKEaTKH.

telecom
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OSNR: npupopga BI/fHI/IKHEHHFl NOMUIOK

........................ eVt 1 -WMa OSNR ue He npocTo Rx

piBeHb noTyxHocTi B dBm.
1 52 53

54 55
2. Cvrnan nagae Ha BOJMIOKHI, MiAcuioBay WOro NigHiMae — WyM HaKONUYYETLCA Lo BinbvBaeTbCA
Power 1. BonokHo gogae BTpatu
{dBm) P=ignal

Curian nocTynoBo 3MEHLIVETHCA No
HOBXWHI Tpacw.

Prheoise case)

2. OA nigHiMae NOTYXHICTb

-

Length
[licna nigcunioBaya Rx power Moxe.
BUIMAAATY HOPMATbHUM.
3. OSNR 3 KOXXHUM KacKaoM MNoriplwyeTbCcA
OSNR =
(dB) N 3. Ane wymMm ASE HakonUUveTbLCH

telecom :[7
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V-

OnNTUYHUNA
cuUrHan

(2 Yy ©

@ o .
e FEC
e OO [
Pre-FEC BER FEC
NOMWAKK 10 KOpeKLil BUNpaBNeHHA
\ e %, J

Pre-FEC BER

Momunku no kopexuil FEC.
Mokasye peanbHWiA CTaH

&

NiHil. AKWOo 3Ha4yeHHn
pocTe — niHis
NoripwyeTbes.

Post-FEC BER

.

Post-FEC BER
nicns Kopekuii

\ O :
= |I|II@

/ <

MoMunkK nicna Kopekuji.

Axwio FEC cnpaensaeTsca —

3HaYEHHA oyKe HU3bKe
abo 0. Lle 6nvxye go
AKOCTI cepsicy.

AN

Cepsic

cTabinbHIiCTb

J

Uncorrected FEC

Momunkmn, ski FEC sxe He

3Mir BUNPaBUTH.
Uncorrected > 0 —

MOraHM CUMNTOM, MeXa

abo aBapinHWin cTaH.

BucHoBok: FEC ponomarae yrpumyBaTu cepsic, ane ana coherent-niHin

noTpibHo auBuTUcA He nuwe Ha FEC, a n Ha Pre-FEC BER, OSNR Ta TpeHp noMunok.

Hopma

@ Pre-FEC cTabinbHui
® FEC corrections noMmipHi

® Uncorrected =0

NMonepep>keHHS

® Pre-FEC pocrte
® FEC corrections pocTtyTb

® [oTpibHo nepeBipUTH
OSNR, CD, niHito

ITBIZ

ABapis / mexa

® Uncorrected FEC > 0O
® Post-FEC noripwyetbcs
@ Cepsic HecTabinbHUA

telecomd
=
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-

BER / FEC: aKk umtaTtTn 3Ha4YeHHSA > pwbpM

SOLUTIONS

LLlo ozHauae 3anuc 1e-4, 1e-12 i AKi 3Ha4YeHHA BBaXXaTun o6pumm abo KpUTUYHNMM

Lllo o3Hauvace E @ NMpakTu4yHa iHTepnpeTauifa
o 1 e- 2 = 0.01 E“o 1e-2 — kputnuHo [/ 6nn3bKo A0 Mexi ' -

E Te-3 = o001 1e-3 ... 1e-4 — poboua 30Ha i Upé:gr:egtid
e 1e-4 = 0.0001 ana Pre-FEC, FEC yxe Ba)NMBUIA ’ npo6pe
O 1e-12 = 0.000000000001 1e-5 ... 16-6 — potpa Pre-FECsoma | | (g

Yum Ginbwumnia mogyns Big'emHoro creneHs 3 I Uncorrected
nicna E — Tvim meHLWe NOMWMMOK. T1e-12 i HUWKYe — f FEC >0 —
1e-12 kpawe, nixx 1e-4. aoyxe pobpe [ piBeHb nicna Kopekuil | TpUBOra

abo cepsgicy
BINLLWE NOMMMIOK .‘_.— —-—P MEHILUE MOMMNOK

(l BuncHoBok: pna coherent-piweHs BaXxnueo gueutuca He nuwe BER,

a n Pre-FEC, Post-FEC, Uncorrected FEC Tta OSNR.

telecor:[?
ITBIZ &
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“©@W | ¢k npauloe FEC — npocTa aHanoris

NMakeTu AK MawMHU Ha Aopos3i: yacTuHy nomunok FEC Bunpaense, a yaCTUHY — BXXE Hi.

e FEC kopekuisa

o Ninia / kanan

[o6puit OSNR

A\ 6inbwe nomunok

Amum = wym
Ta iMneipmMeHTH
B NiHii

“he o SMu= wym
Ta iMnenpmMeHTH
B NiHiT

6 Buxin nicna FEC

BunpasneHo FEC

Uncorre

-

Post-FEC / cepgic ctabinbHuii

J K

cted FEC

NOMWMIOK

3aHapgTo 6araTto

FEC He BCcTUr
BUNPaBHUTH

SNee e o )

@ Pre-FEC BER —

@ Post-FEC BER — @ Uncorrected FEC —

NOMMUIKKW OO0 KopeKLuil NMOMWNKK NICNA Kopekuii

HeBurnpasneHi NMoOMWUIKK

telecor

Ty sy
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AK ue BUrnsapgae Ha peasibHoOMy o6nagHaHHI

Mpuknag napameTpie coherent/DCO Mmoayna, AKi Ba>k/NTMBO KOHTPOJIIOBATU

. CD—
:\é‘_ XpomaTuyHa
auvcnepcia
—

OSNR — nokasye
cnissigHoOWeHHA
curHan/uym

-

Rx/Tx Power —
piBHi ONTHUYHOT
NOTYXHOCTI

-

CFP2-DCO — Indopmauis npo moaynb

MapameTp
Module Identifier
PN

SN

Wawve Tunable

Rx Frequency (THz)
Tx Frequency (THz)
CD (ps/nm)

DGD (ps)

& OSNR (dB)

ESNR (dB)

> Rx Power (dBm)
. Tx Power (dBm)
Temperature (°C)
Voltage (V)

Current (maA)

3HauYeHHRA
CFP2-DCO
CT-CTS400SLHTAD
INMAGVO90009
Frequency, CD, Tx Power
192.4000
192.4000
1406
41
20.0
0.0
-10.37
-0.02
48.58
3.210
0.00

OK

OEO400G-05U / 400G DCO — Cratyc Ta KoHdirypauia

DCO Operating Mode

RUN

FEC pexunm

400G-160AM, 20% SDFEC, 100GEx4 e =
: DCO mode —
Frequency / Channel c24 RSy IHLRE S

(192.4 THz)

CFP2 Wavelength 1558.17 nm
CraTtyc no mopram
MapameTp QSFP28-1 QSFP28-2
Link Status Up Up
Frequency / Channel - =
Wavelength (nm) 1310 1310
Rx Power (dBm) -10.43 -10.37
Tx Power (dBm) -0.43 -0.41
Temperature (°C) 46.32 46.83

Knwouyoei nokazHuKK
PRE-BER

Uncorrected Error

CFP2 QSFP28-3 QSFP28-4
Up Up Up
c24
1558.17 1310 1310
-10.43 -10.38 -10.36
-0.42 -0.40 -0.44
48.56 33.11 31.57

5.194429e-03 /

PRE-BER —
NOMMUNKKW 00
kopekuii FEC

’ —51 9
A

Uncorrected Error =0 —
FEC cnpasnaeTbcs

@

Came ui napameTpy NoKasylTb peanbHWA cTaH NiHil.

Ha npakTuui guBumochk He nuwe Ha Rx power, a h Ha OSNR, CD, PRE-BER Ta uncorrected nomunku.

ITBI

telecor
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Module temperature (Celsius)
Supply voltage (V)

FPre—FEC BEER

Tncorrected FER

SNE (dB)

Tx power (dBm)

Ex total power (dBm)

Ex signal power (dBm)

Tx bias current (m&)

Carrier freguency offset (MH=)
Chromatic dispersion (ps/mnm)
Differential group delav(ps)
SOPMD (ps™2)

PDL (dB)

S0P ROC (krad/sec)

OSNR (dB)

Modulator bias X/ I (%)
Modulator bias X/ (%)
Modulator bias ¥/ I (%)
Modulator bias Y/O(0(%)
Modulator bias X phase (%)
Modulator bias ¥ phase (%)

2 wvalues (dB)

2 margin (dB)

— current

CTUOERERENT

Ce
3.3

Z2.35%=—-2
Z2.00=e—0

12.
—0.

—15.
—17.
Z229.

l1el
140

102.

o.6

18.
45.
37.
38
35.
Ze.
35.
o.0
o.0

]

2
03
10
30
Z

(=3
71

.23

o=
14
10

MTHM

o4
3.3

2.3%=—-2
Z2.00=e—0

]

12.2

—0.

—15.
—15.
Z229.

93
134

TO.
o.4

1°7.
45.
37.
38.
39.
Z25.
34.
0.0
O.0

oe
36
o1

o

43
36
05
39
T2
Se

71

3.30
Z2.4le—2
Z2.00=e—0
1z2.3
o.07
—17.88
—17.30
229 .2
250

145

150.0
0.8

18.3
45.79
3T.T73
38.46
39.86
Ze.Z26
35.4Z2
0.0
o.0

PR e

(S35 ]
3.3

2.35%=—-2
Z2.00=e—-0

1=2.
0.0

—15.
—17.
Z229.

le4d
139

110.

o.e

185 .
45.
37.
38.
39.
Z25.
35.
o.0
o.0

olmAMX301l—-Zap> show interfaces transport pm optics current =t—0/0/0
Physical interface: et—-0/0/0, SHNMP ifIndex 533
Current: 202¢—05—-04,0%:45:00
Suspect Flag: False
FEeason: Not ARApplicable

EM

]

2
o
10
a5

el
35
26
el
a7
21

THEESHOLD
(MTIHN) (MA)
i 73

O o

O S.00=—3
O 0O.00=e—0
15.0 o
—1e.00 o.00
—21.00 Z2.00
—13.50 o.00
O o
—3e00 3e00
O o

o o

o o

i o

O o

O O

O o

o o

o o

o o

O o

O o

O o

O o

TCA—ENABRTED
(MTIMN)

I ]
MNA
MNA

(MAZL)

No
MNA

Mo
MNA
MNA

telecor
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100Gbps,

Phwv=sical imterface: ec—0/0/22:0, Emnakled, Physical link i= Up
Imtcerface index: le&, SHMP ifIndex: 535
Description: 400-—-1-1
Link-lewvel type: Ethermet, MTU: S216, MEDO: S224, Speed:
Source filtering: Disakled, Flow control: Disakled
Device flags : Present Running

Interface Specific flags: Inmternal: Ox100Z200
Imterface flags: SHMP-Traps Intermal: Ox4000

Link flags HMone

Wavelength 1544 .53 mm, Fregquency: 154 _10 TH=

Cptic—loopkhack nil
Media Code

Host Code

Disakled , Cptic—loopkbacktype :
ZR-Z00-0OFEC—-QPSK
100GATTI-2 C2M (Annex 1355)

CoS gueues E supported, E maximaom usakle gueues
Schedulers L]
Current address ef:ab:5a:89k:795: 75, Hardware address:
Last flapped Z026—04—-28 07:45:33 UILC (©6d QO1l:23 ago)
Input ratce S84 bps (1 pps)
Cutcput ratce 984 bps (1 peps)
Boctive alarms Hone
Active defects Hone
FCS statistics Seconds
Bit errors L]
Errored blocks L]
Ethernet FEC Mode H FECS21-R5544
FEC Codeword siz=ze o449
FECZ Codeword rate 0.5945
Ecthermet FEC statistics Errors
FEC Corrected Errors a
FEZ Tncorrected Errors Q
FEC Corrected Errors Rate o]
FEC Tncorrected Errors Rate O
Cptic FEC Mode H COFEC

Optic FEC statistcics:
Corrected Errors 291 75303250325
Thcocorrected Words L]
Corrected Error rate S1838557T
Thcorrected Error rate L]

Corrected Erxrror Ratio | 527443 scconds average)
FREBS Mode :: Disakbled
Link Degrade :

Link Monitoring H

Imterface tramsmit statistics: Disakbled

Disakle

2.00=—04

BPDO Error:

cefrab:Sarfk:T2: 74

Mone

Loop Detect PDO Error:

Echernec—Switching Error:

HMone,

telecor
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Hardware Version

Production Date

Type

DCO Operating Mode

CFP Mode

Port
Link Status

Frequency(GHz

Wavelengthinm)

Channel CH1
Tk Power(dBm) 43
Rx Power(dBm) 210

CurrentimA)
Voltage(V)
Temperature(C]
Rx Threshold(dBm)
ALS Mode

ALS Interval Time(s

ALS Duration Time{ms)

PRE-BER

Uncorrected Error

Ready State

RUN

QEQL00G-05U

A, 20% SDFEC, 100GEx#

CH4 CH1

CFRY
QIFPIN GIFPEN

fotoilfotol
B oRt QR cR

Software \Version 1.27

QEFPIN QIFP

SN

Description

Basic Cconfig
Loop Seting
Client FEC
LFP Mode

GEXTemperature

Status information
QsSFp28-2 CFP2

Up Up

CHZ2 CH3 CH4 CH1 CH1
39 0.96 0.67 0.00 0.83
3.304 3.309
-15.00 -15.00
Oh W Oh W
0 100
200 200

5.19442%:-023

0

_
m — —

R © BEEEE ©
Ta Rx = | - .
ama R

Q1: Dizable v Q2

=1

o

Protocol Version 1.01

[}
i

= v
Disabie v | Q3: [ Disable v | Q4:| Disatle v

Dizsble v

DieQ:51°C, Diel:48°C

DWDM ME



Slot 16 CFP2 Information »

Parameter
Module Identifier
PN
SN
Wave Tunable
RuFrequency(THz)
TxFrequency(THz)
LettingsFrequency(THz)
CDips/nm)
DGD{ps)
OSNR(dB)
ESMNR({dE)

CD Search Max
CD Search Min
DOM
Calibration
Rt Power(dBm)
Tx Power{dBm)
SettingsPower{dBm)
Temperature

Voltage(V)

Currentirmdl

CFP2-DCO
CT-CTS400SLHTAD

INMAGWIS0005
Frequency, CD, Tx Power
192.4000

152.4000

192.4000
1406

2o

telecor

ITBIZ
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Slot 2 CFP Information »

1 1567.13 C13.0
6 1565.09 C15.5

1563.05 C180
1561.01 C20.5
1558.98 C23.0
155696 C25.5
155494 C28.0
155293 C30.5
1550.92 C33.0
154891 C355
154692 C38.0
154492 C4035
154294 C43.0
154095 C45.5
153898 C48.0
1537.00 C50.5

1531.12 C538.0
1529.16 C60.5

2 1566.72 C135
7 156468 C16.0

12
17

1562.64 CI18.3
1560.61 C21.0
155858 C23.
1556.55 C26.0

1554.54 C28.3

L

1342.54 C435
1340.56 C46.0
1538.58 C485
1536.61 C51.0

1534.64 C535

7 1332.68 C56.0

1530.72 C58.5

Channel Wavelength{nm) C Band

3 156631 Cl4.0
8§ 1564.27 Cl16.5

13

156223

0

156020

o

153033

C15.0
C215
C40

26.5
C29.0
C3l.5

4 156550 Cl45
9 156386 C17.0

1531.90 C57.0

152994 C59.5

5 1557.36 C25.0

3 1553.33 C300

1565.50 C15.0

21

156345 C17.5

5 156142 C20.0

1559.39 C225

M

1555.34 C27.5

&

1551.32 C325
154932 C35.0
154732 C37.5
154532 C400
154333 C425

5 1541.35 C450

153543 C525
153347 C350

1531.51 C575

5 1529.55 C80.0

ITBIZ

7727
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KorepeHTHe Ta HeKOrepeHTHe BUMNPOMIHIOBaHHS
Homy 1/2/10G 1a 100/200/400G no-pisHOMY NOBOAATLCA B ONTUYHIA NiHIil

HekorepentHe / IM-DD (1G / 2.5G / 10G) | KorepeHntHe (100G / 200G / 400G)

s ™ i ™
MepepaBau CnexkTp BMNPOMIHIOBaAHHA Micnsa BonokHa OnTHyHe BONOKHO CnekTp BMNpPOMIHIOBAHHA [ Mepepasau
(pozwmpeHHa iMnynLCy) (MiHiManeHi cnoTBopeHHa) - s
LED / DFB Laser e 2 . DFB Laser (By3bka niHin)
. H -4
- g E
| : _~ 2 o

v e

= > . S — ES . |

DosxwHa xsuni —» i NosxwHa xswni —» = |

Linpwnia cnekTp Mpuiimay (Npame aeTexTyBaHHA) KorepeuTHnii npuiimay ' "\ Byua cnexTpanbHa niuia /
BUMPOMiHIOBaHHA /' KOHTPONbLOBaHWIA CUrHaN

iAHMA . 3 TIA e
Mpocriwa cxema \_; * - Sl B mr *{_H“EJ

N
#) Korepeutunida npuitmay + DSP

B

v 2 DSP | Buxig

e TIA o AaHKUX S .

Q * | ’\j\!‘\' Komnencauis CD / PMD
. _/"

I y undposiit o6pobui

npuitomy TIA ]—b LPF 1—} AAHMX 6 I

Buwa yyTnmeicTe
A0 XpomaTuuHol gucnepcii

Noxansuwin
ocuymnaTop (LO)

-

®AG00 |

OTpumaHmii curHan BigHoBnexui curuan 5 o
Tunoso: 1G / 2.5G / 10G | ‘ R BiAORNeHU# CUrnan @. Tunoeo: 100G / 200G / 400G
| —p : (nicna DSP) e
MNpsme peTekTyBaHHA L e ! " I \nd . i/ ~ ( /,;- | Kpauwie npauto€e Ha [OBLIMX AiHIAX
Ha npakTuvui Taki cuctemMm cunbHille 3aneXartb " KorepeHTHi cucTemMu Kpalje KOMMNEeHCYHTh Aucnepciio
BiA Avcnepcii Ta napameTpiB NiHii. Ta NiATPMMYIOTb BMILLi WUBUAKOCTI.

Yy KOrepeHTHUX — CKNagHIlIMiA NnpMiMay, 3aTe Kpawa pobora Ha 100G/200G/400G Ta KoMneHcaLis BNAMBIB NiHii.

@ KnrouoBa igen: y HeKorepeHTHMX CMCTeMax CUrHan NpocTiluMiA, ane YyTAUBILLKMA A0 AUCcnepcii;
=

telecor
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: DWDM.ME

BY ITBIZ

©)

YHiBepcanbHoro
WwabnoHy HeMae —
KOXXEH Kenc
noTpi6Ho
po3rnsnartm
oKpeMmo.

Bia teop

ITBIiZ

OPTICAL SOLUTIONS

Il A0 NPAaKTUKW

LLlo mo>xeMo nobyayeaTtu i AK o6paTt NnpaBuUIbHUA TUN PiLLEHHS

Passive DWDM

XNW3a

MUX/DEMUX,
simple point-to-point.

—

OADM / chain

'

t

EDFA / long-haul

m'i OADM _@ ,@__;‘ EDEA —@

Lil

MpoMibKHWIA BY30N
noaasaHHa/BinGopy KaHanis.

Mincunexunia
TPAHCKOHTUHEHTaNbHWIA
NiHK.

- ™
—O o~
Coherent i -O

100G / 200G / 400G

p . -
PP (0. @ 3aBdaHHA | CepBICH
l/ oo o0
e eeoe
it ) oo o0 @ & e .
\ Tononoris i BigcTaHi

owaxet, OSNR,
KorepeHTHi cuctemm picT Mepexi

LS

HaABUCOKON LUBWOKOCTI
ONA MaricTpanbHWx Mepex.

telecor
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«:: DWDM.ME
il TN

Bez kopekTHUX
BXIAHUX AaHUX
HEeMOXK/TMBO
npaBunbHO obpaTtu
apxiTeKTypy Ta TMn
obnagHaHHSA.

ITBi1Z

OPTICAL SOLUTIONS

Nepuwi BXiAHI AaHI ANA NPOEKTY

LLlo noTpi6HO 3i6paTtn nepen NpopaxyHKoOM Ta BUOOPOM pilleHHS

HDoe>xuHa BonokHa /
BigcTaHb MiXK By3namm

B

MpomixxHi By3nu /
notpeba 8 OADM

2 €3

&
(@) / (&)

0oO0 o0

m | | [ ]
m | || /.
| | | (W
UmOo0o0

MaTpuusa Tpadiky

BumiproBaHHS niHii KinbkicTb BONOKOH: Ta WBnAKOCTI:
Ha 1550 Hm 10B um 20B 16/ 10G / 25G /
100G / 400G

O. el - 8
"~ a ® KoHexTOpM
I I I e Mary-naHeni l l

=1 |
Brpatu, koHekTopy, MoTpeba B 3axucTi / Mnan pocty mepexi /
nari-naHent, onruiHn pesepByBaHHi 3anac no KaHanax
Gropxker

ITBIZ

i %
Ha Buxopi
OTPUMYEMO
@ TUN pPilleHHs

ckKnapg,
obnaaHaHHA

ouiKyBaHMIA
Gopxer

& PU3MKK Ta
obmMexxeHHA

telecor

Ty sy
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_— - o —

MU-70-ACDC - 1U chassis

Standard 1U, 19", 4 slots

Dual power supply AC/DC
optional

Multiple service card hybrid
insertion

Support 10G/100G/200G
hybrid transmission

-
RN

- . G . . ¢
e L, N
Eey 1 T T FBe 1 1 [ [
. = . ——
mles .. mEmEmm .,

-

MU-180-ACDC - 2U chassis

Standard 2U, 19", 8 slots
Dual power supply AC/DC optional

Multiple service card hybrid insertion
Support 10G/100G/200G
hybrid transmission

MU-380-ACDC - 5U chassis

e Standard 5U, 19", 20 slots
e Dual power supply AC/DC

optional

e Multiple service card hybrid
insertion

e Support
10G/100G/200G

hybrid transmission

telecor

Ty sy




LINE

L E 1§ 3 r— EE IR R L L L RN ] - . Ll el
- 6 L L L

|

.

[T ITY]

Transmission capacity is 96=x200 Ghps /60400 Gbps S\ Supports 100G / 200G / 300G / 400G line rate per DWDM channel
m Features a modular design with a wide range of service cards all Supports CLI/ SNMP [ WEB network management capabilities
[0 Supports YANG model interface capabilities and Web, CLI, SNMP « Supports WSS card functionality up to 9 directions

management methods

(*) Supports 800G per service slot chassis ®e Has dual power supply 1+ 1redundant AC220V / HVDC [ -48V optional

3\ Client side provides standards and data rates: 10GE / 100GE / STM-x / 100G + Power consumption < 1300W telecor

rrra
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MPAKTUYHUU KEUC N21

OpHoBonokoHHe DWDM-piweHHs
Site A

1551~1560nm

Site B1

Site D1

1551~1560nm

-12dBE

-20dBm +7dBm i
BA20/G12-R kit 7o S Lol
+7dBm
— PA16/G20 ﬁ _ BA20/G12-R PA16/G27 £
& 8
= T -
. H = o
T 126km27208 z c 128km /33dB u 128
= (=
PA16/G20 BA20/G12-B | % BA20/G12B | % X9
-12dB 2
1530~1543nm AL Zdbm 1530~1543nm
OntuuHKiA BlogkeT (npuknap) ok
9 LoexuHa Tpacu ' "‘F 3aracaHHA BONOKHa @  Tx (SFP DWDM): 0 dBm m OSNR (nB) ilil EMHicTb BFHCHDBEIK
E: . :] » Site A - Site B1: 126 km Site A - Site B1: 27.2 nb + Mux insertion loss: -5 dBm + Site A-Site B1: 32> 24 Y 10GbE = 16 kaHanis P!u,te'HHﬂ npauesgame.
+ Site B1 - Site D1: 128 km Site B1 - Site D1: 33 26 + EDFA (BA): +7dBm . Site B Site D1: 26 > %4 - 160GbE Pigni noTyxHocri, Rx
+ Fiber loss: +20 gb / -26 ab sensitivity ta OSNR
+ Rx pisens: -12 ~-13 dBm B AONYCTUMMX MEXaX.
telecor N
2
B
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NMPAKTUYHUNUN KEUNC Ne°2

16x25G DWDM ogHOBONMOKOHHE piLUeHHS

SFP28 25G DWDM + EDFA + DCM

O

Site A
-5 dBm +8 dBm
P BA20/G15
— | T >
= e C26-H33 ' '
Cc21 ~C60' | |0 P 4 1550 |
H21~H60 ——h g -
25G SFP28 ; h =
J <+— | o _
3 o
e " - P — e
-5 dBm 0 dBm -20 dBm

90 km / 23 pb

Site B
-20 dBm 0 dBm -5 dBm
—_— 4=
PA16/G20-8
(& ]
(=)

1550 nm C21 ~C60
H21~H60
25G SFP28

1530 nm

<——<— =
o
BA20/G15
+8 dBm -5 dBm 0 dBm

1. ONTUYHWUN BIOOXKET 1 2. KOMNEHCALLIS
(npuknan) OUCNEPCII
0 dBm (SFP28 Tx)

R
-5 dBm {D‘MPVDM 16Ch Mux) DCM 90 km
+4 dBm (BA, Gain 12 dB)

."- @
niHIA
3
0 dBm (PA, Gain 20 dB)
&

-5 dBm (DWDM 16Ch)

—» Hanpamok nepepnaui A - B (Tx) -3 Hanpsmok nepegawi B =+ A (Rx)

A — B:
58-29-6+8=31
> 30

o BMMOIrmn BUKOHaHO

5. KNTKOYOBUN
BUCHOBOK

4. MAKCUMAJIbHA
EMHICTb

€

16 kaHaniB x 25G

= 400G

Okpim 10G,
ana takux DWDM piweHb
MO>XHa BMKOPUCTOBYBATH
i 25G SFP28 mopeni.

BipcraHb ninii: 90 km | 3aracawns niwii: ~0,256 ab/km | BarafaéTn Ha NiH ‘:'

ecor

ITBIZ |
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Data Sheet

DWDM.ME

Dual EDFA Optical Amplifier Board

DWMD.ME's dual EDFA Optical Amplifier board provide multi-function, low noise, Erbium-Doped Fiber Amplifier

(EDFA) solutions, The amplifier module can be operated at constant gain (Automatic Gain Control AGC), constant output

power (Automatic Power Control, APC). This is a highlyintegrated EDFA, and the large module supports Dual amplifier

with two independent gain units .

1 2
| LC-B15-P25| =
. E ?UH L J0out %Bul
em Pump Pump
w e Clram Clram

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 ~
1565nm

® Support systems to achieve different

cross-section radio repeater transmission

n2 ouﬂ- Dﬁ""v-o:.

In Ottt | ing Dut2]
_,_l_ __‘i___ e _'i__
] Ted el

L L

c_out “un‘“un‘l

® ‘Wide operating wavelength range:1528nm-1565nm
® Dual amplifier contains two independent gain units
® | ow noise figure: typ 5dB
® Excellent gain flatness
® Optional OSC channel for remote management
® NMultiple operating modes:

* AGC adjustable Gain

= APC output is adjustable

» ACC voltage adjustable
® MON port, on-line monitoring optical power and OSNR

telecor

ITBIZ
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EDFA Optical Amplifier board

EDFA Optical Amplifier module provide multi-function, low noise, Erbium-Doped Fiber Amplifier (EDFA) solutions, The amplifier
modulecan be operated at constant gain (Automatic Gain Control AGC), constant output power (Automatic Power Control, APC).

Integrated WVOA can be automatically adjusted to achieve smooth gain spectrum. It can amplify the C-Band signal with or w/o middle

stage access(MSA), which brings great flexibility for the network application.

LC-PA16/G20 =l rwn Elin

Elred Elow
e Console [dTem [dPamp

=3 Plem ) Pam

oellE @000 e,

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 ~
1565Nnm

® Support systems to achieve different
cross-section radio repeater transmission

W ot

ose ™

whe® gk

M f DPt

Wide operating wavelength range:1528nm-~1565nm

Three Optical Amplifier C-Band applications:
» Booster

= In-line

=  Pre-amplifier

Low noise figure: typical: 5dB
Excellent gain flatness

Multiple operating modes:
= AGC adjustable Gain

= APC output is adjustable
= ACC voltage adjustable
Mid-stage access for DCM or OADM

Optional OSC channel for remote management
MOMN port, on-line monitoring optical power and OSMNR

telecor

ITBIZ
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Optical N

Optical
transmitte

Optical
transmitte

in-line amplifier

p

Optical

receiver

Optical
receiver

pre-amplifier

1;‘.} Optical

receiver

telecor
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Performance Parameter

Parameter Mir. Typical Max. Unit
O perating VWavelength 1528 1565 nrm
Output Power 22 dBm
Gain 8 33 dB
BA -10 Max.Output -Gain
Input Power dBEm
PASLA (Max.input-29) Max. Output -Gain
Moise Figure 5.0 dB
Gain Flatness 1.0 dB
Input Threshold -34 Can be adjusted dBm
Polarization Dependence Loss 0.3 dB
Polarization Dependence Gain 0.4 dB
Polarization Mode Dispersion 0.5 ps
Pump Power Leakage -29 dBm
Return Loss 45 dB
EDFA Size 191 (W) x 253 (D) x 20 (H) e
Operating Temperature -10°C ~ 60°C ©
Environment Storage Temperature -40°C - 80°C Lo
Relative Humidity 5% ~ 95% MNon-condensing

Power Consumption

=15

I N BN
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\Single Fiber Bidirectional Optical Amplifier Board EDFA

DWDM.ME's Single Fiber Bidirectional Optical Amplifier Board EDFA Amplifier models include a Red and a blue port

designed for single fiber DWDM Solution. The design ofthese models is used for single-fiber DWDM transmission

systems.

| LC BA16/G12-B Cdpwr Tlin

CIrun CJouw
. Console [EJTem [JPump
—— [ Ptem [ Pam

o,

e

e oullls

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 -
1561Tnm

® Support systems to achieve different

cross-section radio repeater transmission

2 ﬁﬁﬂ B 8% o

Highlight

R

® Operating wavelength range:
> Blue: 1528nm-1543nm

= Red: 1547nm-~15617nm

® | ow noise figure: typ 5dB

Excellent gain flatness

® Multiple operating modes:

= AGC adjustable Gain

= APC output is adjustable
= ACC voltage adjustable

Mid-stage access for DCM or OADM
Offset the insertion loss introduced by DCM
Reduce the additional degradation of system OSMNR

Flexible insertion of DCMs at different distances

Optional OSC channel for remote management

telecor
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RUN  ILnk2
LINK  ILoop

el 200

PWR 1Lnkl = —Cli—1—Lin

ILnk2 3lnk2 &Lnk2

L ]
ZLnkl 3Lnkl Cli—3—Lin— Cli—&—Lin &Lnk! |
2Loop 3Iloop &Loop

¢ EE mmmEmENCCEuENE_-E

® Media conversion
@ Signal repeating

® | ambda conversion

® 3R signal regeneration
» Re-transmission

-

» Re-shaping
» Re-timing

Multi-rate supports 1Gbps ~ 10Gbps
Supports Loopback Test

Supports ALS, LFP

Flexible transmission of various protocols
» Fiber Channel 1/2/4/8 /10Gbps

» CPRI: 2/3/4/5/6/7

» 1G/10G Ethernet

SDH STM-4/16/64

“’f

telecor
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_

Red optical signal amplified Blue optical signal amplified B

A
- -

ouT IN aaa

Single fiber

<C60| TX16

RX16

C60

telecor
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NpakTnuHum kenc Ne3: DWDM 3 OADM By3namm

A SW1 B SW2 SW3
m_ 40km/10dB 12km /3 dB 15km /4 dB 20km/5dB _m
B = | INJOUT | IN/OUT = —id
K3 c PA o ok a2 - PA === = —ix

> l_/ | w -
: DROP ADD DROP ADD (=] :
A T BA20/G12-B A
PA16/G12-B [ 10G | 106 [N 106 | PA16/G12-R
IN/OUT
e
( p DROP ADD [ m

TPA®IKOBI MOTOKHU
e A<« SW1=30G

YMOBHI Nno3HaueHHA

[ MUX/DEMUX

PA16/G12-R

10 km /2.5 dB

e A< SW2=10G = | R/B (] oabm
1 Filter
e A < SW3=40G @ NMikiAHWA nigcunoBay
k J L
\ ® A — C = 10G g / DEMUX \ ﬁb MigcunioBay nepea NiHIEK
B/B @ineTp Ha BigbUTTA
l l E"% {Ra;‘leﬁgh Baikscatter)
m sen m ——» DROP (euBig kaHanie)
OSNR Makc. macwTabyeaHHA C ——» ADD (8Bia KaHanie)
A — SW1=37>24 10Gbps x 40 ey~
elecor
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RUN (1

Drop

_

® DWDM Passive Optical Add/Drop
Multiplexers
® Achieve 2/4/8 channel add and drop

Add

IN NA C21 C22 C23 C24 C25 C26 C27 C28 C21 C22 C23 C24 C25 C26 C27C28 NA out

@

® Support 2/4/8 channel add and drop

® Plug and play: requires no configuration

® Green product: completely passive, needs no power and no

cooling
® | ow insertion loss
» 2CH maximum insertion loss =1.5dB
» 4 CH maximum insertion loss =3dB
» 8CH maximum insertion loss =4.5dB
® High channel isolation
> Adjacentisolation =25dB

» Non-adjacent isolation =35dB

telecor
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9 OADM (Optical Add/Drop Multiplexer) — nacuBHui4 onTUYHMIA By30n,
I I l o Ta Ke OA D M s akui Bubipkoeo Bunydae (drop) ta gpoaae (add) okpemi goBXMHM XBUNI Y

6aratokaHanbHomy DWDM curHani 6e3 nepeTBOpeHHA peLwTn KaHanis.

BX14 3 MAIICTPANI BMX1O OO HACTYNHOIO
DWDM xananm MaricTpansHe BONOKHO " " MaricTpansHe BONOKHO BY3NA / MATICTPANI
DWDM curHan DWDM curxan
C21 /A1 ———» u OADM ps C/AY  ——ipp
C22 /A2 iy O > > O [p C22/02 ——»
> >
C23 /A3 > MUX > )\ J > »|DEMUXY _/, c23/A3 —»
(DEMUX) ; (MUX)
C4/ —p -1 BEHEEE | 93230002020 rrrreecevisiescesan 8 . C24 / M
~~~~~ —— - —
: L y :
C60 /AN ——p -/ e N T P e ‘> C60/AN ——»
:  DROP (BunyueHHs) | {  ADD (nopasaHHs)
C23/A3 --- : i C22/A2
; : i C24/M
! NokansHuii By3on / | i NokanbHwii By3on / |
i cnoxusay ! | Kepeno g ~
- ] @ Mepesaru
o Drop — eu6ipkose 9 Add — popasanHn e Through — pewrTa kaHanis
BUNYHEHHA "'OTP'GjHC" noxkanbHOro KaHany Hasap, npoxoauTb TpaH3uTom G6e3 MeHuwe akTMBHOro obnagHaHHA —
"""-_1 AOBXWHW XBAM e Yy Maricrpanb e nepeTBOpeHHNA nacueHe piwerHunn 6e3 XXUBNeHHA
' CmOM e 360 Kinurca :k ' ’." NokaneHi cepeick MoxyTs ByTu popaxi ".‘ ' YCi iMLui AOBKIHY XBUNb NPOXOAATS Yepes &i Myuyka noBynosa NPOMIKHMX BY3nis —
N AN xsh:'nh AL L M- ¥ MaricTpans y snbpaHiAX QOBXMHAX XBMNb e OADM npoaopo, 6e3 ONMTUMHOMO—eNeKTPHHHOMO nerko mMacwrabysaTi Ta pO3LWWMpPIOBaTH
PRIpasrme s Ao qoxanhnorc Bysas Gea ennmBey Ha iHWI KaHanM. nepeTsopexHa Ta Gea gerpagauii curHany.
{erieavmes capesoy). | |1I]J] EdexTneHe BukopucTaHHa cnekTpa —
onTUuMansHa EMHICTL mepexi DWDM
. _/
OADM wwpoKo 3aCTOCOBYIOTLCA ¥ peancHux DWDM mepexax ona opraHizauil npoMikHMX By3Nnis, siarany»eHb i NiOKNOYEHHS NOKaNbHUX CNoXWBaYis
6e3 HeoBXinHOCTI NOBHOroO AeMYNLTUNNEKCYBAHHA BCiX KaHanis. telecor
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Dual Fiber

A B C
MUX OADM (npomi>xHwii By3on) DEMUX
Dual Fiber Dual Fiber
T e :
. Cc22 IN out ouT czz2
= — g 2wz ]
: S |- - g | : :
i out T T IN > - &
[spa0] Cso C21 C24 C21 C24
Dual Fiber (aei BonokHa) — Cxin i 3axin
A — B 4oTMpK KaHanw geoHanpasnei
B — C yotvpwu kaHanwm gsoHanpasnexi
Single Fiber A B C
MUX OADM (npomi>xHuiA By30) DEMUX
= c21 Single Fiber Single Fiber c21
Esmall— ——{ srpa |
IN ouTt
c22 c22 |
] oADM  —
- : -
: : > = # .
- =8 £ 4 4 %
@_& €21 €22 €27 G268 % €21 €22 \CIT C28 ﬂ@
Single Fiber (oaHe BONOKHO) — ABOHanNpasneHo

T Add (aogasaHHA kaHany)

{ Drop (BineeneHHA kaHany)

J

B-kananeHnii add/drop mogyne
A — B 4oTHpW KaHanu gBoHanpaeneHi
B — C yoTupm kaHanu geoHanpasneHi

[

o OADM pgozsonnae bypgysatv NnpomixHi By3nn 6e3 noeHoro OEO-nepeTrBoOpeHHsA

Mpuknagmn moaynis OADM

LC-OADM-S02

c21 c22
LC-OADM-S08
ouT

t vt

C21 C22...C27 C28

LC-OADM-S44

z
H
=}
c
=1

T

C21 C22 C23 C249 *"°°

LC-OADM-D40

o
c
=]

= -—
our 1 ... IN
c21 c24

LC-OADM-DO8

. .
-
ouT T eee IN

c21 c2s

-

1-2 kaHanm
add/drop

no 8 kaHanie
add/drop

single fiber,
Ao 8 kaHanie
add/drop

dual fiber,
[0 4 kananie

add/drop,
40-kaHanbHa

marictpanb

dual fiber,
no 8 kaHanie
add/drop

telecor
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4. Product reference picture

IN OUT IN OUT IN OUT IN OUT N OUT IN OUT [N OUT IN OUT
P U ALM .
| —| @
B I v 1 2 3 4 5 6 7 8
5. Product Specifications
Number of channels 2, 4, 6, 8 optional
Attenuation range 0 —35dB
Accuracy =+0.3dB
Working wavelength 1270~1610Nnm
Calibration wavelength 1310nm,1550nm
Resolution Continuous
Insertion loss =1.2

Polarization dependent

<0.1@ 0dB ,=<0.5 @20dB
loss

wavelength dependent

<0.3@ 0dB ,=1.5 @20dB
loss

Temperature dependent

losses (compared to room <0.7@ 0dB ,=1.0 @20dB
temperature)
return loss =45
Working power AC: 85 —264V,50 —~60Hz
Fiber Type single mode fiber 9/125pm or other
Optical connector LC/PC optional

telecor
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Engineered to meet carriers’ access network demands

Line: Up to 4x 10G OTU2/2e

Clients: 4x 10GE or 6x GE

Fanless solution
Cooling through natural convection

ETSI Compliant
1RU solution with only 215mm depth

Extended temperature support
from -40 to +65°C

Versatile configuration options
Accepts services from 1G to 106G, 40Gbit/s capacity

telecor
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200G LCD-200S Muxponder
service card

2 Client side supports 20x10G interfaces

Line side supports access to 1x200G interfaces

uw

10G ports support standards and data rates: 10GE, OTU2, STM-64, 10GE
WAN

&£ Provides OSNR monitoring and real-time web monitoring

The card supports LLDP protocol, which improves visibility and
[ manageability of network devices, facilitating better management and

optimisation of optical network performance

[ Power consumption is = 80W

u >.____M»m
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1x100G Big Site-1 po Site-10

- 30 km 30 km 30 km 20 km 30 km 30 km 30 km

telecor
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100G QSFP28 to CFP Transponder (LC-MP100-II)

. CFpP
— OSFP28
.-mir - ;.'- - -
e 3 ow 3
e o 3 .

2xQSFP28 to CFP2 200G Muxponder (LC-MP200-I1)

- CFP2

=

BN ¢
aanllll ——

400G Muxponder 4x100G converge to 400G (LC-MP400-I1)

LC-MP-H-DO—II
.+.
B © 70 saml o telecor :
=

—--EmE SSe W TBIZ
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400G Muxponder
4x100G converge to 400G

The 400G Muxponder Transmitter supports four QSFP28 client interface and one QSFP-DD line-side interface to support single-channel
400Gbps large-grain data transfers.

OTU 400G QDD

RUH QsSFP28 QsFP28 QSFP-DD QsFP28 QSFP28 |

(o) = = o . | . !

Console 1 | 1 |

L QR CaRrz COcr COGRa QR4 |

® Media conversion ® Support single-channel 400G large data rate transmission
® Support port software and hardware loopback test
® Support DDM digital diagnosis, OSNR monitoring, real-time

monitoring of bit error rate

® Support ALS function

® Signal repeating

® |ambda conversion

telecor
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OEO 400G

® Media conversion
® Signal repeating

® Lambda conversion

CFP2

RUN QsSFP-DD
: oBE O mo
e —— Fo¥od <
| - CR = QDDR

Support single channel 400Gbps
Client Side: QSFP-DD 400G module (support DR4&ZR+)

Line Side: CFP2 400Gbps coherent module
Ultra-long-distance transmission: FEC technology can be used

to achieve 1000km transmission without regeneration
Large dispersion tolerance: 20000ps.nm

Support port loopback test

Support 80 channel wavelength tunable

Support adjustable output power

Support real-time monitoring of OSNR

Support real-time monitoring of bit error rate
® Support ALS function telecor
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Performance Parameter

System Parameter

Technical Indicator

Center Wavelength

DWDM 1529.5~1565.50nm

Data Rate

400G Interface

400Gbps
Client Side QSFP-DD 400G module
Line Side CFP2 400Gbps coherent module

FEC (gain, delay, BER
threshold)

200G-QPSK, 20% SDFEC, 2x100G

Rx OSNR Tolerance: 13.8dB

200G-16QAM-PS, 20% SDFEC, 2x100G

Rx OSNR Tolerance: 15.8dB

400G-16QAM-PS, 20% SDFEC, 4x100G

Rx OSNR Tolerance: 21dB

NMS

TELNET, SNMP, WEB

Size

191 (W) x 253 (D) x 42 (H) mm

Environment

Operating Temperature

-10C ~607C

Storage Temperature

-407C ~ 807C

Relative Humidity

5% ~ 95% Non-condensing

Power Consumption

=50W

I N BN
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Pe>xxumu po6otm 400G KapTkKun

LLiBnakKicTb, MOAYNALIA, YaCTOTHa CiTKa Ta BUMOIrM 80 NiHil

& e Recommended min. i = CD Default
Tun nnatu Line Side Rate Suggest Mode chanodispacing RX Sensitivity | RX OSNR Sensitivity | Eeors BER threshold
400G kapTtka 400G 0: 400G 400ZR-0OFEC-16QAM-1-E (OpenZR+) 75Ghz -12dBm 23.1 26ns/nm 2.00E-02
400G kaprtka 300G 4: 300G 300ZR-OFEC-8QAM-1-E 75Ghz -15dBm 19.5 50ns/nm 2.00E-02
400G kapTKa 2006 8: 200G 200ZR-OFEC-QPSK-1-S (OpenZR+) 75Ghz -18dBm 14.8 50ns/nm 2,00E-02
400G kaptka 200G A: 200G 200ZR-OFEC-8QAM-1-E 50Ghz -16dBm 17.2 50ns/nm 2.00E-02
400G kaprka 100G C: 100G 100ZR-OFEC-QPSK-1-5 (OpenZR+) 50Ghz -20dBm 11.5 80ns/nm 2.00E-02
terecor
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16.4km/6db

3x400G
T T >
Site1 v PA16/G20 pA16/G20 Site2
1x400G i ‘ i . 1x400G
| 100G | ?‘ 1111t +12¢1L14% 100G |
1 B i e 100G |
—iooc | & | —
BT —=f | B
I

ooc 1= M o N -
—o0c | ) - 700
1%200G v I I- 1 v : 1 i ‘L v

i = . - > 4 1x200G

1x200G 1x400G

: PA16/G20

PA16/G20
1x200G + 1x400G | D PG :

E Q | 1x200G + 1x400G

5.5km/2.5db 8.3km/3.5db

e N e ” ol R S e e U :

1x200G 1x400G
telecor,
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OLP — OnNnTM4YHMM 3axXMCT NiHii

Cwuctema Optical Line Protection (OLP) — ue cy4yacHa nigcumcrema 3axmcty onTuyHol niHil, noBynoeana Ha ocHOBI AWMHAaMIYHMX
i CUHXPOHHMX ONTUYHMX KOMYTaTOopiB. AKWo AKICTE 3B 'A3KY NoripwyeTsbcA abo obnagHaHHA BUXOAWTE 3 nany BHacniok
NOLWKOOMEHHA BOMOKHA Y41 3HAYHOMo 3pocTaHHA BTPAT B ONTHMYHIA ninil nepepgayi, cctema OLP moxxe 3a ay»xwe KOpOTKKMA Yac
nepexno4nTi Tpadik 3 ocHOBHOI NiHIiT Ha pe3epBHY. Lle sabeznevye GesanepepBHIicTE poboTK NiHIT 3B'A3KY, edpekTUBHO 2anobirae
asapiam Yepes NowKodXXeHHA BonokHa abo obnagHaHHA Ta CKOPOYYyE Yac BigHOBMEeHHA 3 rogWH 00 MiniceKyHn,.

[ Rl - — ——
jOLP O uen.
| O unN O Asro @O Mipi
O nmk B8 RrRi1 0O 7=
KoHconb
; & = p Dasar B Rz Bis ® @&

Pewmam  MNepesmakanian

e e

-

1 4 ok H ! i Mpi - R1)<
- = -
Sec R2 |«
Mpi {T1 )=
L & .
Sec T2 >
R T R1 T R2 T2

ABTOMaTMYHE NEpPeMMUKaHHA 3axXMCcTy ONTUYHOT NiHii
MoHiTOpHMHr piBHA NOTYXHOCTI B peanbHOMY 4Yaci

MiaTpyumKka aBTOMaTHMYHONO NeEpPeMMKaHHA MiX
OCHOBHWM i pe3epBHUM MapLUpyTamMMm

KnrwoyoBi ocobnmBoOCTI

Migrpumrka aeToMaTUYHOro NEpPemMMmMKaHHA MiX OCHOBHWM

i pezepBHUM MapLUPYTaMMU

NigrpvmMmeka py4yHOro Ta aBTOMaTUHHONO PEXUMIE NepeMUuKaHHnA
Manwuih wac nepemukaHHAa <30 mc

Hu3bki BHeceHi BTpaTtn: <5.5 gb

Niarpumrka aBTOMaTHMHHOMO MNOBEPHEHHA Ha OCHOBHY MNiHiKO
NigrpymMmrka HaNaWTYBaHHA PYyYHOro Ta agTomMaTUHHOro
pexumis poboTm

MigTprmrka HanawTyBaHHA NOPOriE cNpaurBaHHA NepemMuKaHHA

telecor
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Performance Parameter

Parameter 1:1 1+1 Unit
Operating Wavelength 1310+£50nm, 1550+50nm nm
Optical Power Range + 23 ~-50 dBm
Accuracy of Optical Power +0.25 dB
Detection Light Power Resolution +0.01 dB
Return Loss =hb dB
Polarization Dependent Loss =0.05 dB
Wavelength Dependent Loss =0.1 dB
= =
Insertion Loss —IF;};E; 1“_'?; dE; ;;;1'328 dB dB
Switch Speed <30 <156 ms
Dimension 191 (W) x 253 (D) x 20 (H) mm
Operating Temperature ~10°C ~+60°C !
Storage Temperature -40°C ~+85C
Environment
Relative Humidity 5%~95% MNon-condensing
Power Consumption =5 w

ITBIZ
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DWDM+OLP optical line protection Case

A B
Primary link
T | Rl ——
- ‘ = 5 -~ _‘ ! - .
Wox10G i B Wox10G
X X
switch OLP % oLpP switch
—— R o T
’ A — N O Nttt i T P e =
= — S . r e e - -- 15 w
Redundant link

telecor
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PesepBoBaHU ABOPEXUMHUN TPpaHCNoOHAOEp
10 Gbps penitep / kKOHBepTep / TpaHCNoOHAEp

Lleit TpaHcnoHaep € 10G ontuiHMM 3R KOHBEPTEPOM, peniTepoMm i TpaHcnoHaepom ans 3'eaHadb fiber-to-fiber.
MiaTpymytoTeca nigkniodeHua SFP+ go SFP+ abo XFP go XFP. lna niHilHKMX NopTiB NigTpUMMYyETECA aBTOMaTUYHE
nepemMmnKaHHa 3ax1cTy OoNTUHYHOI NiHii 1+1. TpaHcnoHAaep € NPOTOKOMNBEHO NPO30pKM | 3abe3snedye pyHKUIT 3R
(niacuneHHs, BigHoBneHHs bopMKn CUrHany Ta BiAHOBNEHHA TAaKTYBaHHA) MiXK PISHUMM TUNAaMKM ONTUYHMX MOLYNIB.

Lin

SFP+1 SFP+2 SFPn SFP+2
PWR [
ruN [ |
< L,,m- B N - - Bl =<
RX [ R Pril® R2[ Ses [ RIED Pril@ R2[3 Ses[@™
DyHKLIT Knroyogi oco6nuBocTi
® MepgiakoHBepTauin ® 3R-pereHepauia curHany
® [loBTOPEHHSA CUrHany » [oeTopHa nepepada
® [lepeTBOPEHHA AOBXKUHM XBUII » BiaHoBneHHs opmu curHany
® [liaTpumKa 3aXMCTy ONTUYHOrO KaHany 1+1 » BiaHOBNEHHA TaKTyBaHHS
® [ligTpumka multi-rate sig 1 Gbps go 10 Gbps
® [ligTpumrka Loopback Test
® [ligtpumka ALS
® [Hyuyka Nnepepada pisHWX NPOTOKONIB

> Fiber Channel 1/2/4/8/10 Gbps telecor

= CPRI: 2/3/4/5/6/T7 T
= 1G/10G Ethernet I B I z
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Mnata WSS — ue pekoHdiryposaHa ontuyHa nnarta add-drop mynetunnekcyeaHHAa B cuctemi DWDM.
Ii dyHKUiIA NnonAarae y AMHaMiyHOMY AoAaBaHHI Ta BUBEeAEeHHI cny>XBoBMUX AOBXMUH XBWb 3@ AOMNOMOro0
BignaneHol pekoHpirypauii. ¥ cepeguHi niHii MOXHa J0BIiNbHO 0BMpaTtK Ta HaNawTOBYBAaTKM A0BXMWMHW XBUNb
ANA BUCXiIAHWMX | HU3XIAHMX cepBiciB BigNnoBiAHO A0 NnoTpeb, wo 3abe3nedvye rHy4YKe KepyBaHHA cepBicamum.

Ornsap:

WSS ROADM cCyTTEBO NiABUMLLYIOTH MNPONYCKHY 3AaTHICTL ONTUMYHOI TPaHCNOpPTHOI cuctemun. LLi moayni
3abe3neuyroTb rHy4Yky dyHkuioHanbHicTe WSS (Wavelength Selective Switching), wo goseonne peanizoByBatu
Cy4YacHi pekoHdirypoBaHi oNTUYHI MepeXkeBi 3acTOCYBaHHS.

Di3anUHIi XapaKTepUCTUKMN:

» CTBOPHIE MOXNMBICTL A0AaBaTv abo BMBOAWMTK DyAb-AKY AOBXMHY XBWAi 3 Dyab-AKOro NopTty,
3abe3neyyroum MakKCMMasibHY FrHYUYKICTb ¥ PO3NOAiNi AOBXUH XBWUb

AuHamiuHmia Bubip aopaBaHHA/BMBEAEHHA AOBXMH XBW/Ib HA KOXKHOMY NOPTY Aa€E 3MOry 3MIHIOBaTH
Tononorito 6e3 nepepuwBaHHA CepBicCiB; AeB'ATb okpemMmux add-drop nopTiB NiATPUMYKOTL BaratoBUMMIpHI By3KM
Bubip kpoky kaHanie 50/100 Ny

Directionless i Colorless

v

Y¥Y¥YY%

telecor

MHy4yKe KepyBaHHA 3 MOXJ/IMBICTHO KOPMUCTYBaLbKOro HanawTyBaHHA I I B I z
BbynoBaHui BMcokoToHHMIA VOA
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Name Parameter Unit

Channel Wavelength 1528.773~1566.73 nm
Channel Spacing 50/100 Ghz
Channel spectrum width N*12.5 4=N=12 Ghz
Channel Pass band > 0.3 nm
Insertion Loss Flatness <0.5 dB
(Add1~9 to BA In) 6.3 7.5 8.1 dB
Insertion Loss
(PA Out to Drop1~9) 6.3 7.5 8.1 dB
Adjacent 25 dB
Channel Isolation
Non-adjacent 35 dB
Polarization Dependent Loss <0.15 dB
WOA Dynamic Range 0~15dB dB
VOA Setting Resolution 0.1 dB
VOA Setting @ 0 ~ 10 dB attenuation +1 uB
Accuracy @ > 10 dB attenuation +1.5
Directivity >50 dB
Return Loss >45 dBm
< 2dB step <1400
Response Time ms
P < 15dB step <2000 teleco
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NMnata OTDR

Cuctema MOHITOpMHIy onTu4Horo kabeniwo

CucTtema MOHITOPUHIY ONTUYHOro Kabento opraHiuHo NoegHye GyHKLii MOHITOPUHIY ONTUYHOro Kabenio, CNoBiLLeHb,
aHanisy HecrnpaBHOCTEW, BU3HAYEHHA MiCLUS NOLIKOAXKEHHS, yNpaBiHHA aBapismu, obcnyroByBaHHA NiHil Ta ynpaeniHHA
MepeXXelo NiHii 3 meTo 3abe3sneveHHn 6e3neyHoi Ta e(PpeKTUBHOI pOBOTU ONTUYHUX MEpeXx.

Cuctema 3abezneuye Linofo6oBMit aBBTOMATUYHUIN MOHITOPUHI ONTUYHUX KabeniB Ta BONOKOH | aBTOMaTUYHUI 3aXUcCT
Bif, NepeHanpaBneHHs, CBOEYACHe Ta TOYHE CMOBILEeHH:A NPo panToBi 06puBK BONOKHA, WO e(heKTUBHO CKOPOYYE Yac
YCYHEHHs aBapiu, 3anobirae nepebosm y 38'a3Ky Ta 3abesneyye TouHe paHHE NonepepXXeHHs Ans peanisauii
NPOaKTUBHOro obcnyroByBaHHA | yCyHeHHA npobnem Ha paHHin cTagii.

-
OCHOBHI XapaKTepuUCTUKK

®

KapTta MoHiTopuHry pednekrtomeTpa
onTuyHoro yacosoro gomeHy (OTDR).

Bukopuctosye 1/4 nponyckHOI 34aTHOCTI KaHany.
Poboua gosxuHa xsuni: 1625 Hm + 10 Hm.
LmpuHa imnynbey: 5 He ~ 20 mKc.

MiaTpMye MOHITOPUHI ONTUYHOTO BONOKHA
y 8 HanpamKax.

O 0000 O

MiaTpMMye oHNaNH-MOHITOPUHI Y peanbHOMY Yaci.

Q. Q @ X el

Uinogobosuii CBoeuacHi Ta TOYHI TouyHe BUM3HAYEHHA 3MeHLWeHHs Yacy MpoakTuBHe
MOHITOPUHI CnoBilLeHHA MiCLA MOLUKOAKEHHS BiAHOBNEHHA obcnyroByBaHHs

telecor
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MoHiTopunr NM DWDM Ta PON ontTnyHnx mepex

ALM / Fiber Assurance — npoakTUBHMNA KOHTPOJIb ONTUYHOIO BOJIOKHa 24/7

-

ornag

KonTpone akTueHoro, TemHoro Ta PON-sonokHa

BusBneHHA o6puBY, 3pOCTaHHA 3aTyXaHHA Ta cnpob BTpYYaHHs

In-service MOHITOpPUHI 63 BNNMBY HAa KOPWUCTYBaLbKMIA Tpadik

TouyHe BM3HaYeHHA Micua nofii Ta ckopodyeHHa MTTR

Migrpumka WEB GUI, GIS Ta cuctem cnosiwerHs

KNMHOYOEBI MOXXJTUBOCTI

DosxuHa xeuni moHitopuHry: 1650 Hm

Do 160 km Ha ogHe nneve /
no 320 KM npy OBOCTOPOHHLOMY MiAKAKYEHHI

Bia 16 ao 800 noptis MOHITOPUHrY

Kontpons PON eig OLT go ONT
6e3 nemapkadiiiHux pedcdnexkTopie
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WEB GUI GIS (SNMP, Email, Syslog)

o Okpemui 6nok ekcnnyarauii: noctinHMii koHTpons MM gna DWDM, FTTx Tta PON mepex
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e 3actocoByeTbca ALM

Mpuknagun MmoHiTopuHry ans niHininx DWDM/FTTx ta PON mepex

KoHTponb niHinHux DWDM / FTTx mepex
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MNpoakTHUBHWIA KOHTPONL CTaHy BONOKHA

MNigTprmMka NiHIMHKX | KINbUEBMX TOMNONOTIN

@ KoHTponb TEMHUX | aKTUBHWX BONOKOH

HezanexHo Big Tuny Tpadika

KoHTponbe PON-mepex
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KonTpone PON Big OLT po ONT

CymicHo 3 ycima nokoniHHamu PON

® bes pemapkauifiHux pednekTopis

MipxopuTe ANA iHBeHTapKW3aLii Ta ekcnayaTauii nacKueHOI Mepexi

0 OpuH iHcTpyMmeHT ana DWDM, FTTx, dark fiber ta PON




HdepeBo moHiTopuHry PON / DWDM
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e PON mepexa -""'.;- DWDM mepexa
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MaricTpanbHe sonokHo (Feeder)

Noamwea; 12,45 ks 3aryxaunn: 2,15 gb

g !E Cnnitrep 1:8
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Domsoasa: 0.12 kM 3aryxamna: 0.35 nb
@ ABoHeHTCbKa rinka 1
DNoesuna: 1.32 kM 3aryxanua: 18.2 o6
™ ABoHeHTCbKa rinka 2
NoaxuwHa: 1.85 xwa Zamyxanns: 20,1 nb
—® ABoHeHTCbKa rinka 3
Oomxcwra: 2,70 km Jaryxammn: 17.6 nb
o ABoHeHTCbKa rinka 4
Domwwea: 3.62 km JaTyxarma:
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ABoHeHTCbKa rinka 5
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ONT: 64

® Hopma: 56

ONT-01 (KeapTupa 101)
SM: ONTOO

ONT-02 (KeapTupa 102)
SN: ONTOO2

ONT-03 (KeapTupa 103)
SM: ONTOO3

ONT-04 (KeapTupa 104)
SMN: ONTOOD4

ONT-05 (Keaptupa 201)
SM: ONTOO5

MoHITOpMHI TEMHOMD BONOKHA

NonepegwenHa: 5

@ Hopma

-'"'.,.r- DWDM mepexa (niHiAHuA npuknan)

Uo - DWDM MynsTvnnexkcop
IP: 10.20.30.1
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PS MaricTpansHe sonokHo (DWDM)

DoesxuHa: 45.83 kM Jaryxanna: 11.2 a6

MpomixauiA Byzon A (OADM)
Oossana: 23.47 kM | Jaryxansna: 5.0 ab

W Mpomixuuia syzon B (OADM)

Ooewmna: 22.42 gk | 3aryxavwus: 5.6 ab

('] %’ Kinueswia eyaon - DWDM Odemynstunnexkcop

Doaxma: 12.37 km SaTyxaHHa:

—  MaoHiTopuHr akTresoro sonckHa (DWDM)
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@ Apapii: 3 Heaxtrero: O

MigevweHe 3aTyxaHHA

@ Ob6pwue [ Asapin HeakTneHo

Mopin >

@ O6pue sonokHa
AfoHeHTCera rinka 4 = ONT-04

Tun noai Obpwe

PieeHs Kpurwusamia

Cratyc AxTraHa

“Yac nomit 22.05.2025 10:42:31
Buraneno ALM-01

JoBscea nidii 3.62 Km

Binctane a0 micus nogii (OTDR)

3.42 km
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1. Port 12 — Splitter 1:4 — ONT-23
2. Port 08 — Splitter 1:8 — ONT-11
3. Port 16

+ Splitter 1:16 — ONT-45
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- ALM / OTDR MOHITOPUHI ONTUYHUX MEpeXx -

MoHiTopuHr point-to-point mepexi
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. npOaKTHBHHIT"I MDHiTOpMHF BONMNOKHa Ta 4OBroCtpoxKoee
BUMIipIOBaHHA NapamMeTpiB NacusBHOl iHppacTpyKTypu

* [ligTpymKa pisHux point-to-point Tononorii,
BK/IOYHO 3 KiNbUEBUMU apxiTeKTypamMm

® MOHITOPMHIr TEMHOIO Ta aKTUBHOIO BOJSIOKHA
He3anexHo Big cepBicHoro Tpadiky

* [lacuBHa gemMapkauia NigBMLLYE WBMAOKICTb | TOUHICTb
MOHITOPUHIY

e MonuBICTb BigganeHoro NigknwyeHHs nacMBHUX JaTyuKiB
AnA HeenekTpudgiKoBaHUX By3niB

MoHiTopuHr PON Mmepexi goctyny

ALM
 PEEEE
- ooooo
)' ‘\
s, b
&+, Y
# b

'S
T LI
#

\/ ”,

= S (e )
u LI:II:II:II:II:IDI:II:I J \]

Aoctyn Kynne, oLT Kynne =
no agpa Mepexi Y P ¥ P 1:N cnnitrep

| |

MoHiTopuHr y pobodomy pexxumi (in-service)

- npcaKTHBHHﬁ MOHiTGpHHF BOMOKHa Ta JOBrocTpoxkoee
BUMipIOBaHHA NapamMeTpiB nacuBHOI MepeXxi

* MoHiTopuHr PON-mepexi Big OLT go ONT 6e3 HeobxigHOCTI
BCTaHOBNEHHA NacUBHUX AeMapKauiMHux pedneKkTopis

e CyMicHicTb i3 bygb-akum ctaHgapToMm PON Ta pizHuMKM
LWBMAKOCTAMMK Nepepadi

* [lipTpumka cepeiciB cepTndikauii BONOKOHHO-ONTHUYHOT
iHppacTpyKTypH Ha eTani nobynoeu mepexi

e [loBHa BMOAMMICTL NACUBHMX eNeMeHTIB MepeXxi Ta
BONOKOHHOT NiHiT
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JTiHinka ALM Ta KNo4YoBi XapaKTepucTuku

[Nnatdopma MOHITOPpUHIY gnsa marictpanbHux, Micbkux Ta PON mepexx
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16ALM 64ALM

® no 16 nopTtis MOHITOPUHrY e no 64 nopTis MOHITOPWHIY ® 0o 48 nopTie MOHITOPUHIY

* 1RU e 1RU e 1RU

* AC/DC xuBneHHs * AC/DC »xusneHHs e -40°C ... +65°C

® MacMBHE OXONOOXKEHHSA ® MacuBHe OXONOAXEHHA ® pesepeoeaHe DCN nigknoyeHHs

@ Mopayni poswmpeHHs

96 nopris
e LC/APC

® xMBNEeHHA Big ALM

384 noptu
e MPO

* xueneHHA eig ALM

@ KniouoBi napamerpu OTDR / ALM

@ 1650 Hm @ 5 He - 20 mke @ o 160 km @ Ac 320 kminpu . ) sin 16 po 800 nopris
ABOCTOPOHHLOMY NMIAKNKOHEHH!

@ In-service moHiTOpUHr 6e3 BNNMBY Ha cepBiCHMIA Tpadik



BinobpaeHWn cMrHan 3an1MWAaETLCA Y BONIOKHI
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https://

itbizs:ua/
MapTuHIoK Ceprin dwdm.me/
sSm@itbiz.com.ua

+380 67 242 10 54
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