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400G ZR/ZR+ EXEAEZEDIRFDTHS
IPODWDM OD(AE1)AIHEMEELTVBY—Fy b

1. W—=F129(C% IF ZFIALERYMI—OZFIALTVWETH ? 3. 400G ZR+ BRYNI—IICEZABHEREDIEEELEEZIATVNEIN ?
WWZ, FEEBDERA (F0) 222150 - 400G 2% - 400G ZR+ (3
9% 37% ZR+ HNAS(CEAZ ANOEROER
N3ZEFHOFEFA A>A—J1—RITHD
13% 12%

EZ - 400G ZR+ (FLLMEMA
ENBH DA >H—-TJTA AIC

PR - 400G ZR+ (JFR
EW/ ZyFR7TVT—23

VWX, TEFELTVET JICDIHMERENFT HEARZED BN
54% 220 53%
2. =L -TSHIW-ATFT14OAZIN—HCURE B BETHEL ? 4. IREH5 2025 FFTIc. U>HID{E % h' 400G ZR/ZR+ THREIEND
TULLSH
. 40% %
I—=A0de—-L >k 2021 FICEETS 33% 7% 35% 35%
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(CERRIR(Z AR SHEETERE (s
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H88: Heavy Reading Reports 2021, “Coherent Optics at 400G, 800G and Beyond A 2021 Heavy Reading Survey”
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FRMICHFS 400G ZR+ 7’0533 Ry bNI—=IDRNSL TN
s S LU RIEEE T 400G Z23%1R

root@ptx-1> show interfaces transport pm optics current et-0/0/0
Physical interface: et-0/0/0, SNMP ifIndex 512
2022-04-13,23:00:00 - current

400G 300G 200G St Tlasiele

PM CURRENT MIN MAX AVG
D P— 1 6 AM D P— 8 AM D P— PS K Module temperature(Celsius) 48 48 48 48
Pre-FEC BER 8.0le-3 7.7le-3 8.18e-3 7.97e-3
Uncorrected FER 0.00e+0 0.00e+0 0.00e+0 0.00e+0
SNR (dB) 15.4 15.0 15.9 15.3
X X Tx power (dBm) -11.1 -11.1 -11.0 -11.1
60 6 X 60 Rx total power (dBm) -9.4 -9.5 -9.3 -9.4
Carrier frequency offset (MHz) 0 0 1 0
Chromatic dispersion(ps/nm) 10554 10553 10555 10553
0 40 o 40 1 T — 1 Differential group delay(ps) 4.00 3.00 4.00 3.68
1 h o . SOPMD (ps*2) 37 8.00 103 42
55 e 3 PDL (dB) 0.6 0.5 0.6 0.6
20 TREL 2 ] OSNR (dB) 24.7 24.4 24.8 24.6
o o0 o o @ .% o 01 T - {
-20 56 —20 1 ! -%,‘ ! -‘ﬁ: ! 1.E-2 _Q.F_EC_tEESh.OJ.d : :
40 4 40 | . . o 5.0 dB Margin
g I |
©
e <o o [} 20 40 60 50 : e o 20 [ 20 40 60 ‘f 1.E3
-60  —40 20 0 20 40 60 . . ]
g Minimum OSNRgy, =20.7dB | i
w I | I
600 km 900 km 1900 km 200G DP-QPSK 1900 kmBLE |
&j
& LE4 | |
jd W
o ] I ]
\\\ ~ NN N \ | |
1dB~¥—>> 3.5dBY¥—>> 5.0dB~vY¥—> [—Minimum _—Average —Maximum ]
| \ \

1.E5
(t . b . C) 7 s 1L o 2 1 2 1T
1\06‘. 3\06\ 1&\06\ ’L%\Qb\ 15\06\ ’1' \06". %106\ 19\06‘1

400G Je—L>bISHTIVE, i PRIEEtDBECHBRNIBATSI>TT
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OIF 400ZR Live Interop Demo @ OFC 2022

= 400ZR Interop - Juniper. Cisco. Ciena. Marvell. NeoPhotonics
= XEERI AT A (OLS) Interop - Cisco, Ciena, Nokia
= EBiRCIFBRY> I RO

Viavi
Traffic Generator/Analyzer

25 km unamplified

THz
7. unamplified

&% : https://www.oiforum.com/meetings-events/oif-ofc-2022/
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OIF 400ZR Live Interop Demo @ ECOC 2022

= 400ZR EJ1-Jb : Juniper. Cisco. Marvell, Ciena. Nokia. PTX10001-36MR ® GRAFANA 5y>1ii—K
Lumentum. E1&. O-Net : - = :

Fujitsu B

= MRS ATA (OLS) : Cisco, Nokia S ==

EXFO

Traffic Generator/Analyzer Traffic Generator/Analyzer

Lumentum

Fujitsu

A QSFP-DD

Cisco
Open Line
Cisco Router

Marvell
¢ asepD
L Gena . 75 km 4y Lumentum

QSFP-DD QSFP-DD

Nokia | Nokia
; asep-op_ M| 3 gsep-pp
i Cisco Juniper
L

QSFP-DD - M QsFP-DD

Cisco Clena
!’ asep-op M ose-DD
L Lumentum

asfppp P
) Futsa ol
b QSFP-DD
i Ciena

QSFP-DD “"j

Keysight
Traffic Generator/Analyzer

Marvell Juniper %
QSFP-DD QSFP-DD

All

RO, BN\

TR WL WL A N —

&2 : https://www.oiforum.com/meetings-events/oif-ecoc-2022/
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400G-ZR+ Live Interop @ Interop Tokyo 2022
PTX10001-36MR < 3" ROADM JYKR—%> bk < NCS57B1-6DH24H

NESK-X4 NCS57C3

KR (100GHz Grid)
Al = 1533.47 nm (ch55)
A3 = 1536.61 nm (ch51)
A5 = 1535.04 nm (ch53)

A7 = 1535.82 nm (ch52) TX: 0.5dBM
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https://www.oiforum.com/wp-content/uploads/OIF-400ZR-02.0.pdf

400G ZR & ZR+

FERUBICEIUER— MEEETORWIE—-L > DWDM

400G ZR

400G Open ZR+

https://openzrplus.org/site/assets/files/1091/openzrplus 2p0.pdf
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https://www.oiforum.com/wp-content/uploads/OIF-400ZR-02.0.pdf
https://openzrplus.org/site/assets/files/1091/openzrplus_2p0.pdf

Juniper 400G =LY MAITF1 I ADIIE @OIF OpenzZR+

MULTI-SOURCE AGREEMENT

EREm/KED JCO0400-ZR/ZR+ ATFTAIR o
400G e — g SKU J1ZI\—-hHEFEFEUE
v AT FT1IASKU
400G-ZR OIF 400ZR QDD-400G-ZR JCO400-QDD-ZR

i far (ESXEIEE)
400G-ZR+ OpenZR+ MSA QDD-400G-ZR-M JCO400-QDD-ZR-M
(1Z#E -10 dBm EZFHESH) HE (2023 £ _LHA)
400G-ZR+ OpenZR+ MSA QDD-400G-ZR-M-HP JCO400-QDD-ZR-M-HP
High-Power ((£#EH 0 dBm DiFSE) (2023 £LH]) (2023 €£THA)

JCO400-ZR / ZR+ dt—L> b DWDM AT 51 I ADEBAITE
1. RAEFRUEICHEN : OIF 400ZR & OpenZR+ MSA ZA—X(C, BRI E BT A M SEHE

2. BAOMER : FERRPIEFLD 5 - 10 % BNEEHZIR
3. ER DGR : RA—7%[BHRL OpenConfig & Junos/EVO CLI ZH7R—k




400G ZR JAVI1H5r—>3>0—-RYvD

JCO400-QDD-ZR (& JUNOS/EVO O QDD-400G-ZR ¢ T ua#AE

2021
V) —RF >

Ve

PTX10001-36MR
21.2 THR—bK

~N

PTX10K-LC1201
21.3 THR=-bk

PTX10K-LC1202
21.3 THR=-b

ACX7100-32C
21.4 THR-b

ACX7100-48L
21.4 THR-b

2022
) —RF>

Ve

PTX10003-80/160C
22.2 THR—b

QFX5220-32CD

2023 £ L5

MX2K-MPC11E
22.2 THR-h

QFX5130-32CD

2023 & LHA

MX10K-LC9600
22.2 THR-h

ACX7509
2023 F L8
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400G ZR+ JAVID1r—>3>0—-RkRYYD

JCO0400-QDD-ZR-M ¢& -HP (& JUNOS/EVO @ QDD-400G-ZR-M ¢&

R T ERE

2022
) —RF >

Ve

PTX10001-36-MR
22.1 THR—-h (1 x 400G)

~N

PTX10001-36-MR
22.2 THR—K (2 x 100G)

PTX10001-36MR
22.3 THHR-N1/ 3/ 4 x 100G)

PTX10K-LC1201/LC1202
22.2 THR-K (1 x 400G, 2 x 100G)

PTX10K-LC1201/LC1202
22.4 THR-K (1 /3 / 4 x 100G)

MX10K-LC9600
2023 EH (£2E-F)

QFX5220-32CD
20234 HHA (£E—R)

MX304-LMIC16
2023%F £HA (ZE—K)

QFX5130-32CD
2023%F HH (£E—R)

ACX7100-32C/48L
2023%F £HA (Z2E-F)

QFX5700
20234 HHA (£2E—R)

ACX7509
20234 tHR (£2E—R)

[ MPC10E-10C/15C-MRATE

20234 THf (&2E—R)
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PTX : 400G-ZR/ZR+ XJJis
PTX10001-36MR : 400GE x 24, 100GE x 12

« 400G-ZR : &K 22(35 °C. 6000 ft) ; 12 (HIRRL)
« 400G-ZR+ : &A 18(35 °C. 6000 ft) ; 12 (HIPRRZL)
- 0dBm O/\U7> MEEHEOHIPR 3£ F18 (@)
o MYIIR—=NC ZR / ZR+ ZIEE LU THBMNAIN—NIIEE T A EZHERELFT
o ZOAMDOR—MI(E. 100G / 400G B2 1)L (BAFIRHD) #iZFHOIEE
o F¥KIEFERURLEZCSECEEL

https://www.juniper.net/documentation/us/en/hardware/ptx10001/topics/topic-map/ptx10001-36mr-port-panel.html#id-ptx10001-port-panel d10521e72
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https://www.juniper.net/documentation/us/en/hardware/ptx10001/topics/topic-map/ptx10001-36mr-port-panel.html#id-ptx10001-port-panel__d10521e72

PTX : 400G-ZR / ZR+ }Tits
PTX10K-EVO : LC1201-36CD. LC1202-36MR

PTX10K EVO

LC1201-36CD (36 x 400G)
« 400G-ZR : #IERUL
. 400G-ZR+ : (TBD)

LC1202-36MR (4 x 400G, 32 x 100G)
« 400G-ZR : HIRAL
« 400G-ZR+ : HIPRBUL
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MX : 400G-ZR/ZR+ XJits
MX2K-MPC11E, MX10K-LC9600. MX304-LMIC16

© 2023 Juniper Networks

MX2K-MPC11E (8 x 400G, 40 x 100G)
« 400G-ZR : 52K 35 C 0ERBHFEE
e 400G-ZR+ : Hik—hENTLFEEA

MX10K-LC9600 (24 x 400G)
« 400G-ZR : (TBD)
« 400G-ZR+ : (O—R3vY)

MX304-LMIC16 (4 x 400G ¢ 12 x 100G)
e 400G-ZR : #IREUL
« 400G-ZR+ : (O—R3v))
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ACX : 400G-ZR/ZR+ s
ACX7100-32C. ACX7100-48L

ACX7100-32C (4 x 400G, 32 x 100G)
e 400G-ZR : HIPRHU
« 400G-ZR+ : (O—R3vY)

ACX7100-48L (6 x 400G, 48 x 10/25/50G)
. 400G-ZR : #HIBERU
+ 400G-ZR+ : (O—R3vY)
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400G-ZR / ZR+ DI\— RO 7HKR— MBI E
PTX. MX, ACXD&ISYMNIA-LEYR—bF (SEENFE)

PTX10003 | PTX10001 | LC1201- LC1202- MX2K- MX10K- MX304- | ACX7100- | ACX7100-
-80/160C | -36MR 1 36CD 36MR MPC11E LC9600 LMIC16 32C 48L

400G 22.2 21.2 21.3 21.3 22.2 22.2 22.3 21.4 21.4
-ZR il PRIRU Hf'éj( 62020?1‘?5 il PRIRU HIfRGL  EmA35C (TBD) il PRIRL il PRZAU il PR7ZU
\ \ e
BK 12 (HIIR ®§frg .
t:!:tj) /2
400G 2023  22.1-  22.2,22.4 22.2,22.4 IS 20234 20234 20234 20234
-ZR+ A 22.3 (TBD) il FRIXL FHA A FHA A

(B\WEIRE] &K 18 @35
BE S °C . 6000 ft.
D) = 12

(HIBRARL)

KGRI~ — ) TEREYIR— DTz D R

N—ROT7H5H1%Y )| S& - YINITZOUU-ZAHHR—R
https: s.juniper.net/hct/home BE - /\-RIT7OYR- NI T @ BIR

LNy R—NC ZR/ZR+ EFEFH U THSRMAR— MBI 22 HERULET, 3L AT OR-SHIEZEL
https://www.juniper.net/documentation/us/en/hardware/ptx10001/topics/topic-map/ptx10001-36mr-port-panel.html#id-ptx10001-port-panel d10521e72

© 2023 Juniper Networks Jun”:)er | 23

. e Nl = NETWORKS
Juniper Business Use Only


https://www.juniper.net/documentation/us/en/hardware/ptx10001/topics/topic-map/ptx10001-36mr-port-panel.html#id-ptx10001-port-panel__d10521e72
https://apps.juniper.net/hct/home/

4OOG ZR & ZR+ T@Iemet;ry Sensor Explorer T. %%c‘ﬁﬂif:(st

Y- ZE(CHIRN—bhaN3 OpenConfig N\ AZMEZR TEFET

IP j‘joj_-,fj]}l,*\y I\U_Q%E https://apps.juniper.net/telemetry-explorer
E INFLAY [ IVFRALSIYMO-5
T

REST / RESTCONF

Transport
NMS / avbo-5 1
\ -~ , \t::\\ -
CLI / DMI, NS TS

OpenConfl [C&k% NETCONF / YANG

o IHH 5

NMS / I>hO0-3 = |

e I S
NETCONF / YANG i

= FEAED OpenConfig YANG T—4EFI)LZERUC NETCONF (&3
Je—L>RDWDM =519 —-J1—ADFMEEIE
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OpenConfig Y/k—b: 400G ZR/ZR+

A>719L—33> o=
NKSA—=4

ERI9BRI73ERDET IEDIERAZSRTE T D

FECE—R (6 : CFEC . OFEC) /components/component/transceiver/config/fec-mode
=1 w2 oo v /components/component/optical-
JEiRER KFr R ORIEEERTE (B4 : MHz) Sy
BiERHED FFrRINDI=5Y D LAV EERTE /components/component/optical-channel/config/target-
= (0.01 dBm Z35) output-power
EHEE— R FrRIVOEEE—RERETS (7/(R (G /components/component/optical-
SNBANA-DHR—bFBE—RICEDLTLD) channel/config/operational-mode
) COFF v I ARIX T D OIRAWIIER— bz
54 h—p BRETD. H-TYNR—NE. MEBAOARYN  /components/component/optical-channel/config/line-port

F—AEFIAOI R~ NCHIBENBDET

A749L—-33> =1

XL —H FrRIVDIEEINIEBN(true) /components/component/transceiver/physical-
FIe(FERD (false)lcLET channels/channel/config/tx-laser

BiERHEH YIEF v R OBRENHEL NI EETE /components/component/transceiver/physical-

s (0.01 dBm %ll#+) channels/channel/config/target-output-power
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OpenConfig Y/k—b: 400G ZR/ZR+

A7—49Z & PM o

522 —)\OFECOENMFE—R2RT

FEC €—R (#51: CFEC %zl OFEC)

/components/component/transceiver/state/fec-mode

O o NS> —\OHEERE DRI TS 1-IViEES1 %<3 /components/component/transceiver/state/module-functional-
EI1-VikERS 1D (#: DCO > JLA) type

/components/component/transceiver/physical-

-] i i S ) ¥ i
H7IERE EROIESF ORI (Bl 724 channels/channel/state/output-frequency
%EE{J S>> — N 5/XT— (0.01 dBm i) /components/component/transceiver/state/output-power
143?{?/{3 S>> —INDASH/XT— (0.01 dBm %) /components/component/transceiver/state/input-power
L= NAFRAER H 1)V — %18 BIDCS AT LIVSEIEL —HIC : IR
A ! EIIRNZER (B4 mA) /components/component/transceiver/state/laser-bias-current
2:RPMD NS> — D2 RAmRE— RER /components/component/transceiver/state/second-order-
{25k (BEfi[: EIO 2 ) polarization-mode-dispersion
ﬁ;&{;};ﬁﬁ;ﬁga N5 S — MR R (854 dB) /components/component/transceiver/state/polarization-
SPZEMIS dependent-loss
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OpenConfig Yik—b: 400G ZR/ZR+

AF—92 & PM o

RS> 2 —NCTAN MRRENMFTE T DI A : o
DL (T/ FeERLET /components/component/transceiver/state/fault-condition
FEC A7—%A FEC DBENRIT /components/component/transceiver/state/fec-status
FEC R#IEJ OYY FEC TH#ilEARBIgErEozT0vI3K /components/component/transceiver/state/fec-uncorrectable-blocks
FEC #IEEY b FEC THilESNEy gk /components/component/transceiver/state/fec-corrected-bits
. . . i 5 T oL TS N BIBE BT NT /components/component[name=FPC<no>:PIC<no>:PORT<no>:Xcvr0]/tran
BIETSATF vl IELAEAMER BB Al A= e TR e sceiver/physical-channels/channel/state/associated-optical-channel
iR HFrRIVOREEER(MHZ) /components/component/optical-channel/state/frequency
COAFr IRk S D ERAIOYIIER— b
S4ok—p A=y NR—NE, YDIBA >R NFT—5ET LD /components/component/optical-channel/state/line-port
IOR=R N CHIRENHDEFT
& HFvRIIDESF/NT—% 0.01 dBm OB TRY .
mmra%d\@ggra%\ghﬁﬁﬂixma (4IEIBU$T:(1$€.‘?V>ZJL%¢EEEJE‘ElL & /components/component/optical-channel/state/output-power/
HFrRILDASIFINT—% 0.01 dBm DEAITRT . .
w@%,J\E\é(é?é%\gj\ﬁﬁﬁmﬁ (1@%']%7’:(1%@?7‘/*)1@}5@3]‘@5M o /components/component/optical-channel/state/input-power/
—H)\ (D -8B AT LANSIEEL—HIC : :
IHEI;J{Eg'—i\ﬂE‘%BTéJ%Zﬁ?— o tH7) %ﬁ&;i’%%/% %;f;bnﬁﬁ) L=5 /components/component/optical-channel/state/laser-bias-current/
WE?JEQE{QEW% - HFrRIOBEDE (BEAI: ps/nm) /components/component/optical-channel/state/chromatic-dispersion
5 v P TR, /components/component/optical-channel/state/second-order-polarization-
o 2RPMD KFrRLOVRIFRE-RDE (BAL: CIBO 2 ) mode-dispersion/

BBk E ST I DRI IE S (84T dBO) /components/component/optical-channel/state/polarization-dependent-loss/

T8, BIME. RAME. k. &/0\RE. RARRHE
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OpenConfig B/k—b: 400G ZR/ZR+

AF—H2A & PM o

fRilE— RDEY

TIfE, H/IME. BRAME. BE. S\, RARH

ZiHARNA TR XI

96, &/IME. &AME. kR, /R RAKRE

ZiHBN1T7 A XQ

TIfE, H/IME. BRAME. BE. S\, RARH

ZiHBNAT7 R Y1

TE, H/IME. RAME. BFR. S\, RARTE

ZiHBRINAT7 R YQ

TIfE, H/IME. BRAME. BE. S\, RARH

ZiH#RINA7A X 18

TIE, B/IME. BRAME. BFF. S\, RAKTE

ZiHBNAFAY

THIE, H/IME. SRAME. fE. )\, SRR

SOP-ROC

FIE, H/IME. RAME. BRR. S\, RARTE

OSNR

TAIE. B/IME. BRAME. BFE. S\, RAKTE
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FFrRIDRIRE—RDEY (B ps)

Je—L > N AZRORIMBINAERE X DIN1T7X
(as %)

Jb—L > PERAZZDBER/ZERE X DINA17R
(BEfiZ: %)

dt—L > hERZRORMENZERE Y DINA47R
(as %)

dt—L > MERZRDBERNZERE Y DINA4F7R
(as %)

Je—L>hEFRZeD X HHINAT7 R (BAL: %)

Je—L>hZ5EZED Y 4B/ 7R (BAL: %)

RICIRREZAE R (BAL: krad/s)

12.5 GHz /A ABIBIR(CHIIBDAESHHZ L
(BEfI: dB)

/components/component/optical-channel/state/polarization-
mode-dispersion/

/components/component/optical-channel/state/modulator-bias-
Xi/.
/components/component/optical-channel/state/modulator-bias-
xq/.
/components/component/optical-channel/state/modulator-bias-
yi/
/components/component/optical-channel/state/modulator-bias-
ya/.

/components/component/optical-channel/state/modulator-bias-x-
phase/

/components/component/optical-channel/state/modulator-bias-y-
phase/

/components/component/optical-channel/state/sop-roc/.

/components/component/optical-channel/state/optical-signal-to-
noise-ratio/

Juniper |z

Juniper Business Use Only



OpenConfig O—RY¥YJ": 400G ZR/ZR+

A7—HA & PM w

- B ERDETIERIEY RIS —L— .
o mpg:]e;ia? %BJE*;E?—*B%F& 5”75__ ?gﬁf’é;é)'% Jré,,ﬁ ) /components/component/transceiver/state/pre-fec-ber/
POSE';ESI\BER BIFFERDETIEDEYRIS—L—b -- 18 HEETOTEE /components/component/transceiver/state/post-fec-ber/
HHEH o> —)\DEF35¢/{T— (0.01 dBm EE4i1) - -
TAE. FME. BAME. FEQE ISR, EARST (EBIFZFESF >R ZIETE DT EE eI RS TES) EEIT POE R MEE RN i S EUELs e e
HEH 5> =KD AFH/NT— (0.01 dBm Bifir) : i i
THIE, %m@éﬂ@ S P e (BRI FZ(FESF >R ZIEERIHE BT OSSRl POE:/ TN Sl RO Er
—H')I0 IND—ZZERR T BIEDICS AT LANNEEL —HIC : H
mﬁléjﬁi’g}gg;\%rﬁmw tHFIND Eﬁ;ﬁ?%%%’ﬁﬂﬁ (igé; r?m ’;—)‘ /components/component/transceiver/state/laser-bias-current/
HHEH YIIRF v RILOE /T — (0.01 dBm Bii7) /components/component/transceiver/physical-
T, BME. BAAE, RV, /BRI, BABSHD (R FRFEETF >RV EIETERIHE channels/channel/state/output-power/
AHES YIBF v RILOANK/D—% 0.01 dBm DEAIT /components/component/transceiver/physical-
THIE, F/IME. BAME. RN, S\, SARSRS RUIED (ERIFIEEEF R ZIEEIRE) channels/channel/state/input-power/
L—YNAFAEFR HH D —ER T BT AT LNESL—HIC /components/component/transceiver/physical-
SPAIME, BME, BATE. RV, BRI, BB EDHN92EiRifE (BEAZ: mA) channels/channel/state/laser-bias-current/
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