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Voyager (2016)
1RU

Line: 4*200G

HW: Adva

SW: Cumulus Linux

Cassini (2018)
1.5RU

Line: 8*CFP2(100G/200G)
HW: Edgecore

SW: Goldstone. OcNOS%f

Galileo (2019)

1RU

Line: 4*CFP2(100G/200G)
HW: Wistron

SW: Goldstone. OcNOS

Phoenix (2022)
1RU

Line: CFP2-DCO. QSFP-DD(~400G)
HW: Wistron

SW: Goldstone. OcNOS%Zs
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X TAI : Transponder Abstraction Interface(https://github.com/Telecominfraproject/oopt-tai)
XSONIC : Software for Open Networking in the Cloud(https://sonic-net.github.io/SONIC/)
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Telecom Infra Project(TIP)
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IOWN Global Forum(IGF)
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https://telecominfraproject.com/

A Product Groups Solution Groups Software Groups
Fixed Broadband Connected City Infrastructure = Open AFC
v Non-Terrestrial Connectivity Neutral-Host NaaS Open Converged Wireless

Solutions

TELECOM INFRA

5G Private Networks

P R OJ E C T Open Optical & Packet Wi

Transport

OpenRAN

Wireless Backhaul
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Open Optical & Packet Transport
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Metaverse Ready Architectures for Transport Networks (MANTRA)

Goldstone OS

Disaggregated

Cellsite Gateways
(DCSG)

Mandatory Use Case Requirements For SDN Transport (MUST)
Networking Operating Systems (OOPT - NOS)

Physical Simulation Environment (PSE) -

Disaggregated Optical Systems (DOS)

Current structure of the OOPT Project Group Ph ]
oenix

Aggregation Transponder Amplifier ROADM Core
Router Router
anp |
e
S N> /
LS '8 ~ ~ v »
“0(:’3‘ a >< : n \:‘ Sy //\' \7% \% 8y = \‘;‘ : E "
0 Y “ " n . . n “ .
4G/5G Internet
eNodeB
Cellsite Aggregation ROADM Amplifier Transponder Mobile
@ Gateway Router Core
CPE

© NTT Communications Corporation All Rights Reserved.

27



docomo

Phoenix Project e

Project Members (Operators)

Deutsche Telekom
NTT Communications

(g
MTN
Telefonica
Telia Company
] Vodafone
Phoenix

An open whitebox LO/L1 transponder that operators can deploy on
top/together with their existing line systems to increase the capacity of
their optical networks. It is based on disaggregated components (HW
and SW) with 400G line interfaces.
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Phoenix Project Activities

End-To-End Set Up of Optical Paths

Goldstone NOS

=
features:

* Commissioning . Apgr'c:ﬁon + Control Subsystem
¢ Inventory e 14

# Discovery

¢ Provisioning

¢ Deprovisioning

Phoenix

Phoenix
(Galileo FlexT)

(Galileo FlexT)

400G OFEC

Optical transmission architecture demonstration with open disaggregated hardware
(Wistron’s Galileo Flex T) and software (NEC Goldstone NOS)

System Integration: NEC

Hardware: Wistron Software: NEC
Galileo FlexT NEC NOS

API/Models &4 !
tl\~""hn
\&g. Protocol stack T

400G CFP2-DCO ordvore (T

2o\
TELECOM INFRA PROJECT
X/

TIP OOPT DOS PHOENIX
Requirements Compliant
Ribbon Evaluation Report

NEC NOS v1.0 / Wistron Galileo Flex T SKU #1
product(s)/solution(s)

docomo
business

400G End to End/\X#lI{HI5E
@OFC 2022

TIP Bronze BadgesdiE

NEC awarded TIP's
"Requirements Compliant
Bronze Badge" for transponder
solution: Press Releases | NEC

© NTT Communications Corporation All Rights Reserved.
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APN-I: APN Interchange
¥H4 LT bER APN-G: APN Gateway
APN-T: APN Transceiver

© NTT Communications Corporation All Rights Reserved. 32



Open APN7Z—F+79JF+
RE¥I1A> MER

docomo

Open APN Activities BSOS,
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Open All-Photonic Network
Functional Architecture

Classification: APPROVED REFERENCE DOCUMENT
Confidentiality: PUBLIC

Version 1.0

1/27/2022

[APN]
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