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Interfészek

INTRA-DC CAMPUS LONG HAUL SUBSEA

2km//4dBIL 10km/6dBIL 40-80 km 80-120 km Up to 1000 km
500 m DR DR+/FR LR 40 km ER CIES ZR ZR+

4x 25G LGS S 100G CWDM4 100G LR4
(100m)

1x 100G 100G DR1 100G FR1 100G LR1

4x100G 400GBASE-DR4 400GBASE-FR4 400GBASE-LR4 400GBASE-ER4

1x400G OIF 400ZR OpenZR+ 400G Proprietary

8x100G 800GBASE-DR8 2x400GBASE-FR4

4x200G 800GBASE-DR4 B800GBASE-FR4 800GBASE-LR4

2x400G

1x800G BOOsREE o %% sopoRAsEERY OIF 800ZR 800G OR/ZR+ (PCS)  Proprietary

2x800GBASE-FR4
8x200G 1600GBASE-DR8 1.6BASE_FR8 18D

I 4x400G 1.6TBASE-FR4

1.6T

I 2x800G 2x0IF-800LR Coherent Lite

1x1600G OIF-1600CL Coherent Lite OIF 1600ZR OIF 1600ZR+ Proprietary
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Fizikia jelatviteli modok
Modulaciok, kodolasok

NRZ

(@amplitudd modulacio)
Tx jelallapot = 1 bit
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PAM4

(@amplitudd modulacid)
1x jelallapot = 2 bit

Jelallapot sebessége: Baud
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Koherens
(fazis modulaciod)

Modulaciotol fuggben:

QPSK  1x jelallapot = 2 bit

QAM8 1x jelallapot = 3 bit

QAM16 1x jelallapot = 4 bit
stb.
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Lehetséges sebességek

Amplitudd modulacié: 50Gbaud
Fazis modulacié: 100GBaud+ (fejlett chip technologia, 7nm, 5nm, 3nm, ...)

NRZ: 50GBaud = 50Gbit
PAM4: 50GBaud = 100Gbit

Koherens:

QPSK: 50GBaud = 100Gbit, 100GBaud = 200Gbit
QAMS8: 50GBaud = 150Gbit, 100GBaud = 300Gbit
QAM16: 50GBaud = 200Gbit, 100GBaud = 400Gbit
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Hatotavolsag

Két tényezo:
Vételi érzékenység
Jel/Zaj viszony

Egyes modulacioknal:

NRZ: vételi érzékenység
PAM4: vételi érzékenység
Koherens: J/Z, vételi érzékenyég
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Forward Error Correction (FEC)
WAN megoldas LAN oldalon is

Egyre tobb allapotd modulacié egyre
"l|:|'] LI L1 N 11 R RN "__'.-H'""- Zavarérzékenyebb: hibajavités (FEC)
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Nagysebességi (fébb) modul tipusok

QSFP28 QSFP-DD OSFP CFP2
3,5W 12W 20W 30W
NRZ NRZ/PAM4/DCO PAM4/DCO NRZ/PAM4/DCO
4x 25G=100G  8x50G/4x100G=400G 8x100G=800G
DCO: 1x 400G DCO: 1x 800G
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100G interészek (teljesség igénye nélkil)
FEC: opcionalis kis tavolsagoknal (LAN)

SR4 NRZ 4x 25G MPO 850nm 70/100m QSFP28 LAN
CWDM4 NRZ 4x 25G LC 1310nm | 2km QSFP28 LAN
LR4 NRZ 4x 25G LC 1310nm | 10km QSFP28 LAN
ER4 NRZ 4x 25G LC 1310nm | 40km QSFP28 LAN/WAN
ZR4 NRZ 4x 25G LC 1550nm | 80km QSFP28 LAN/WAN
DR1 PAM4 Tx 100G LC 13170nm | 500m QSFP28 LAN
FR1 PAM4 1x 100G LC 1310nm | 2 km QSFP28 LAN
LR1 PAM4 1x 100G LC 1310nm | 10 km QSFP28 LAN
/R DCO Tx 100G LC 1550nm | 80km/WDM QSFP28 WAN
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400G interészek (teliesség igénye nélkil)
FEC: mindig van

FR4 PAM4 4x 100G | LC 1310nm | 2 km QSFPDD | LAN
LR4 PAM4 4x 100G | LC 1310nm | 10km QSFPDD | LAN
ERS PAM4 8x 506G LC 1310nm | 40km QSFPDD | LAN/WAN
7R DCO 1x 400G | LC 1550nm | 80km/WDM QSFPDD | WAN
(QAM16)
1x 200-
7R+ DCO o LC 1550nm | 80km/WDM QSFPDD | WAN
DCO 1x 200-
ZR+ 0dBm | (nagy LC 1550nm | 80km/WDM QSFPDD | WAN
8y 400G
adasszint)
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Erésitett 100G / 400G ZR (+)
WAN alkalmazas: sotétszal, DWDM

60 - 80km sotétszalon

Router DWDM OA OA DWDM  Router ErOsitett:

g 100G ZR: ~300km
400G ZR: 120km
400G ZR+: 3 - 400km

ZR+: gyartospecifikus FEC szabvany FEC mellett -> megndévelt hatotavolsag
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations of
the applicable agreement(s).

This document is intended for use by Nokia’s
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or made
available to the public or to any third party in any
form or means without the prior written permission
of Nokia. This document is to be used by properly
trained professional personnel. Any use of the
contents in this document is limited strictly to the
use(s) specifically created in the applicable
agreement(s) under which the document is
submitted. The user of this document may
voluntarily provide suggestions, comments or
other feedback to Nokia in respect of the

contents of this document ("Feedback").

Such Feedback may be used in Nokia products and
related specifications or other documentation.
Accordingly, if the user of this document gives
Nokia Feedback on the contents of this document,
Nokia may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the
feedback in any Nokia product, technology, service,
specification or other documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw
this document at any time without prior notice.

The contents of this document are provided
"asis". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied warranties
of merchantability and fitness for a particular

purpose, are made in relation to the accuracy,
reliability or contents of this document. NOKIA
SHALL NOT BE RESPONSIBLE IN ANY EVENT FOR
ERRORS IN THIS DOCUMENT or for any loss of data
or income or any special, incidental, consequential,
indirect or direct damages howsoever caused, that
might arise from the use of this document or any
contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.
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