34C3 Alien Wave
100G /7 200G OTU-C2

Leipzig - Berlin
27.12 —30.12.2017



Motivation

e Supporting 34C3
e Playing tricks on physics

e TJesting the network
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Gasline link
Participants

C3noc -> <3

GasLINE / magellan Netzwerke -> Alien Wave
HLkomm -> Fiber Local Link

Globalways -> Optical Transport Hardware
KPN, atrato, ECIX, Core Backbone -> Peering
speedbone -> Colo & Crossconnects

many others !



Technical

e 200G OTU-C2

* Length of OMS 385 km L - MD - BER

e Expected OSNR Rx Leipzig 20.5db, Berlin 21.0db
e Expected RTD L1 4,34 ms

e 3 ROADMs, 3 FOADMSs
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OTU/Line Board Configuration :Trributary Board CénﬁtgtniatnB?[Tr:bLEavag;c; Em_ss:onneaigs_J
55 OCh links in total and 6 boards used.

REG Configuration

Site Name Site Type | West OSNR (dB) West OSNR Tolerance (dB) West Regeneration Dimension West REG East OSNR (dB) East OSNR Toleral
Berlin-SPB ROADM 21.0 16.4 60.0 0.0

Ketzin FOADM 22.2 15.9 26.5 14.7

Radewege FOADM 234 15.5 24,4 15.3

Klein Ammensle.. ROADM 244 15.3 22,6 15.8

Cormik FOADM 28.0 14.7 21.8 15.9

Leipzig ROADM 60.0 0.0 20.5 16.4



Platform OTN

Huawei OSN8800 with ROADMs / FOADMSs
50GHz spacing, C-Band

max. capacity per channel 200 Gigabritzel/s OTUC?2

usually operated with OTU4 or OTUZ2



Optical path and hops
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2 *100G Client 200G LINE

Trust your power supply...



Optical Power Meter

Store Recall

— Clear—

OPMS5

@ NOYES




Here we go!

« Workbench |N Main Topology X

ﬁ Erowse Current Alarm - [All objects] - Critical X |NE Data Backup/Restoration X | [[Gernsheim-1-GERNS1]-NE Explorer] X |[[Berlin-SPBE-BER-SPE]-NE Explorer] X

| [EaEcd T~
@ 4-12wsmpa S E s €00
- 6-130BU1 Port Number: | 3(To Ketzin) ]a Compensation Power(dBm): |20 | i?efresi;
- 7-12D40 —Spectrum Data
. No. Wavelength No. Standard Wavelength (nm)/Frequency (THz)| Central Wavelength (nm)/Frequency (THz) Wavelength Deviation (nm) Optical Power (dBm) OSNR(dB)
- 14-12M40 il 32 1541.35/194.500 - - 2.0 30.8
2 34 1542.14/194.400 - - 2.0 30.9
g 17-18aP1U Il 3 40 1544.53/194.100 - — 1.6 30.6
. 18-18APIU 4 42 1545.32/194.000 - - 1.8 30.9
B 1o-18FAN 5 e 1546.12/193.900 - - 20l 31.2
6 46 1546.92/193.800 - - 2.2 31.4
48 1547.72/193.700 - - 2.1 =izl
64 1554.13/192.900 - - -0.6 28.5
78 1559.79/192.200 - - 0.0 24.3
80 1560.61/192.100 = = 0.3 24.7
B =
1<l Il
Function Tree
= &) Configuration —Spectrum Waveform
= WDM Interface dBﬂ‘l2 m TT TT
= _aser Spectrum Analysis i [ l .
(£ Environment Monitoring Configura 5 i { I
(] Alarm o Eges=m= i
(C Performance o :
1530/195.943 15407194670 1560/192.175 1570/190.351  nm/THz
—Profile
dBm
10

| |
1530/195.943 15407134 670 15507193414 1560/192.175 1570/190.951 nm{THz




EXARING link
participants

c3nocC

EXARING AG, dacoso -> Alien Wave

ECI -> 100G Transponder, optical protection
ADVA -> VOA

envialEL -> local loop in Leipzig

IPB -> cross connect in Berlin



Technical

e ADVA DWDM optical network, 50 GHz grid

e Proof of concept (POC) 200G (OTU-C2) as alien wave on direct
path

e Then switched to 100G to use optical protection over two paths

* Length of paths:

1. Direct path: ~360 km 2. Indirect path: ~1.700 km (NUE, FRA, DUS, HAM)
e Expected OSNR: ~22 - 24dm Expected OSNR: 16 - 18 dB

e 2ROADMSs, 2 ILA 7 ROADMs, 18 ILA



Optical Path and hops
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Setup
Lelpzig

C3NOC Router Messe Leipzig
local loop envia TEL
~8 km
“grey” optic
ECI| Transponder DC Leipzig

Q“colored” optic

protection module

v

VOA

v

ADVA

optical network
to Berlin
direct path
~360 km

v

VOA

ADVA
optical network
to Berlin

indirect path
~1.700 km




Setup
Berlin

C3NOC Router IPB Berlin

cross connect IPB
“grey” optic

ECI Transponder DC Berlin

Q“colored” optic

protection module

v

VOA

v

ADVA

optical network
to Berlin
direct path
~360 km

v

VOA

ADVA
optical network
to Berlin
indirect path
~1.700 km
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“Client” side optical network
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We did something




Thanks to

o ADVA, Babiel, Core Backbone, Deutsche Telekom, ECI,
ECIX, enviaTEL, Eventinfra, EXARING/waipu.tv, Flexoptix,
Datacenter One, HL komm, I/P/B, Juniper, KPN,
LWLCOM, PROACT, PylonONE, RETN NET, Speedbone,
syseleven, and may more




Marc Helmus
mail@marchelmus.de

Threema: 7TUAEVZH7

@marcnetismus
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Contact

Tim Kleefass

tim@exaring.de

@TimKleefass

@waipuTech

Kay Rechthien

kay@ccc.de

@frapzzO0r

Moritz Frenzel

moritz.frenzel@globalways.net

@momorientes



Backup Slides

e Have a drink on that % {
e Any questions? L

e Pingus/ me



