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Internet2 to upgrade fiber backbone
with Ciena’s 800-Gbps WavelLogic 5

(Oct 21st, 2019)

The upgrade will enable Internet2 to deploy 800-Gbps
wavelengths in metro locations and support 400 Gigabit
Ethernet interconnect over native 400G wavelengths.

U.S. research and education network service provider Internet2, will
upgrade its network with open line systems and the 800-Gbps
capabilities of the WavelLogic 5 Extreme coherent chipset as
deployed in the Waveserver platform, says technology supplier
Ciena. The upgrade will enable Internet2 to deploy 800-Gbps
wavelengths in metro locations and support 400 Gigabit Ethernet
interconnect over native 400G wavelengths between Internet2 points-
of-presence system-wide.

The flexible grid open line system will enable access for Internet2’s
membership to a contiguous coherent optical network that can
facilitate wavelength delivery and data transfer throughout the
continental United States, asserts Ciena. The OLS also will enable
wavelengths launched directly from Internet2’s member networks to
be transported to strategic endpoints beyond their regional footprints.
The upgrade will see Internet2 reduce the overall space and power
footprint of its current optical add/drop locations by as much as two-
thirds, Ciena adds.

“Ciena put forth a great proposal that met Internet2’s objectives to
efficiently increase capacity, increase optical reach, and support
open line system use cases. Together with superior coherent
modems and a proven support system, the openness, flexibility, and
greener profile of this network will play a key role in our ability to
accelerate discoveries in the research and education community,”
commented Howard Pfeffer, president and CEO of Internet2. “We are
delighted to have Ciena as a partner in tackling the great research
and education challenges of the next decade.”

Internet2 to travel over CenturyLink’s

low-loss fiber network
(Dec 17th, 2019)

The selection of CenturyLink’s infrastructure is part of an
overall network upgrade program Internet2 has launched that
includes the use of flex-grid open line systems from Ciena.

U.S. research and education network operator Internet2 says it will
use CenturyLink’s new low-loss fiber network to improve its fiber-
optic network performance. The selection of CenturyLink’s
infrastructure is part of an overall network upgrade program Internet2
has launched that includes the use of flex-grid open line systems
from Ciena.

CenturyLink announced this past July that it had embarked on
deployment of low-loss ITU-T G.652.D compliant single-mode fiber
from Corning across its North American and European footprint. The
service provider also reconfigured its amplifier spacing to optimize its
network for high-capacity requirements. The fiber agreement with
Internet2 will run through at least 2042.

The combination of the CenturyLink fiber and Ciena optical transport
technology will enable 200-Gbps transmission initially, with an
upgrade path to 400G and 800G over what Internet2 called “many
high use spans” in the future.

“‘We believe the combination of the most advanced fiber from
CenturyLink with the latest coherent transmission technologies from
Ciena provides enormous opportunities to enable research and
academic pursuits in the United States,” said Rob Vietzke, vice
president of network services for Internet2. “Whether it is tracking the
origins of Neutrinos in the Antarctic, comparing gene sequences, or
studying the climate, this new optical network, with its ability to span
very long distances at very high bandwidths and improved efficiency,
is essential to providing the best research infrastructure for data-
intensive science on the globe.”

https://www.lightwaveonline.com/network-design/high-speed-networks/article/
14069024/internet2-to-upgrade-fiber-backbone-with-cienas-800gbps-wavelogic-5

https://www.lightwaveonline.com/network-design/high-speed-networks/article/
14073788/internet2-to-travel-over-centurylinks-lowloss-fiber-network
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e jb2k - EKERR (AmLight-ExP)

Miami, Florida, August 30, 2019 — Florida International University (FIU),
Rede Nacional de Ensino e Pesquisa (RNP), Academic Network of Sao
Paulo (ANSP), the Association of Universities for Research in Astronomy
(AURA), and Angola Cables are pleased to announce the addition of three
200Gbps optical waves for research and education between the U.S. and
Brazil. These three 200Gbps optical waves represent the Express path of the
AmLight Express and Protect (AmLight-ExP) project, a 5-year National
Science Foundation (NSF) award to FIU (OAC-1451018), and with support
from AURA, and the AmLight Consortium.

The Express path is built upon the Monet submarine cable system, linking
the U.S. to Brazil, and operated by Angola Cables. The approach chosen to
add these new optical waves was through the use of optical spectrum, where
Angola Cables assigned a total of 150GHz over the Monet submarine cable
system to be used by the AmLight Consortium. The AmLight Consortium
uses the 150GHz spectrum to create three 200Gbps optical waves between
Boca Raton, Fortaleza, and Sao Paulo. Each optical wave enables the use of
two 100Gbps client ports. The Express path is represented in the figure by
the solid green segments, where each segment represents a 100Gbps link
from the 200Gbps optical wave; the Protect path is represented by the other
segments in the figure that form a ring around South America.

The AmLight Consortium built the Express path using CIENA generated
waves over the Subcom constructed optical spectrum, a nascent approach
that will provide the AmLight Consortium with the flexibility of upgrading the
bandwidth capacity as optical technology advances. The spectrum will be
available to the research and education community at least until 2032. This
is important for the Large Synoptic Survey Telescope (LSST), whose science
mission will rely upon a robust network service that can provide the
bandwidth that's needed to transport 12.7 GB images within 5 seconds from
the LSST Base site in La Serena, Chile to the archive site at the National
Center for Supercomputing Applications, in Urbana-Champaign lllinois for
roughly 10 hours every night, 365 nights a year, over the 10 year period of
the LSST survey. Starting in 2022, LSST will make about 1000 visits per
night (and each visit includes 2 images) each night with its 3.2 billion pixel
camera, recording the entire visible southern sky twice each week.

© ZUZU Natiornal istriate or mmormdtics +
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https://www.geant.org/News_and_Events/Pages/GEANT-and-RedCLARA-
announce-signature-of-BELLA-contract.aspx

(GEANT news, August 2, 2018)

GEANT and RedCLARA today announced the signing of an Indefeasible
Right of Use (IRU) contract with EllaLink, for spectrum on a direct submarine
cable connecting Europe and Latin America.

Procured on behalf of the BELLA Consortium, the BELLA IRU will provide for
the transatlantic data-sharing and collaboration needs of the European and
Latin American research and education communities for the next quarter of a
century, in areas such as astronomy, particle physics, and earth observation.
With funding from the European Union (EU) and the Latin American NREN
community, the IRU represents a key financial element in the building of the
EllaLink cable, which is expected to be operational in late 2020.

GEANT and RedCLARA were first interconnected in 2003 under the EU-
funded ALICE project to support scientific and academic collaboration
between the two continents. Since then connections speeds have grown by
over 1,600% from 622 Megabits per second (Mbps) to the current 10
Gigabits per second (Gbps). However, there is no direct submarine cable
capable of supporting research and education data needs between Europe
and Latin America, limiting capacity and cost-effectiveness.

With spectrum on the EllaLink cable however, research and education traffic
will flow directly between the two continents, not only reducing latency by up
to 60% and improving data protection, but also providing cost-effective and —
importantly — scalable connectivity at significantly higher speeds than have
previously been possible.

The need to scale connectivity was highlighted recently by exciting
discoveries in the area of astronomy — an important part of the Latin
American research community — such as the merger of two neutron stars
(known as a ‘Kilonova’) and the detection of ‘Oumuamua’, the most
elongated asteroid known to science, that required collaboration involving
infrastructure and scientists in Europe and Latin America.

Such collaborations between the two continents are set to expand
significantly in the coming years, and with programmes such as Copernicus —
the EU’s earth observation programme — the importance of the BELLA
connectivity will only increase.

© 2020 Nationatinstitute of informatics
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Miami, Florida, March 1, 2020 — Florida International University (FIU),
Rede Nacional de Ensino e Pesquisa (RNP), Tertiary Education and
Research Network of South Africa and South African National Research
Network (TENET/SANReN), and Angola Cables are pleased to announce
the activation of lightpaths initially provisioned at 100Gbps linking North
America, South America, and Africa for research and education.
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The Americas Africa Research and eduCation Lightpaths (AARCLight)
project (NSF OAC-1638990) provided support for a grant to plan,
design, and define a strategy for high-capacity research and education
network connectivity between the U.S., Brazil, and West, Central and
Southern Africa. The study indicated a high level of enthusiasm to
engage in collaborative research among the U.S., Brazil and the African
communities.

The AmLight-SACS project (NSF OCI-1937344), successfully
established a 100G pathway using the South Atlantic Cable System
(SACS) and West African Cable System (WACS), to extend the
AmLight-ExP network from Fortaleza, Brazil to ZAOXI open exchange
point in Cape Town, South Africa.

AmLight-SACS leverages the network infrastructure in the southern
hemisphere that is available to the R&E community. Using optical
spectrum on Monet, AmLight-ExP links AMPATH R&E Exchange Point
in Florida (USA) to South America eXchange (SAX) in Fortaleza (Brazil)
at 200Gbps. SAX R&E Exchange Point is operated by RNP. Using
optical spectrum on SACS, AmLight-ExP provisioned a 100G pathway
from Fortaleza to Sangano (Angola). TENET/SANReN capacity on
WACS was used to activate a 100G pathway between Sangano and
ZAOXI R&E exchange point, in Cape Town. At ZAOXI, the Ubuntunet
Alliance Network connects East Africa.

The SACS cable system between Fortaleza, Brazil, and Sangano,
Angola, is the first modern east-west subsea cable in the South Atlantic.
The activation of the AmLight-SACS path adds redundancy and
resiliency to the global R&E network fabric by providing a transatlantic
route across the South Atlantic, shortening paths from the Southern
Hemisphere countries to Africa and Europe. The newly established
connection provides a baseline for planning the next generation of
collaborations involving major scientific instruments, safe in the
understanding that there will be efficient, available, and unmediated
connectivity and capacity between the continents.

https://www.amlight.net/?p=4148
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Co-funded by the European Union, AfricaConnect3 builds on the work carried out by AfricaConnect (2011-2015) and AfricaConnect2
(2015-2019) which contributed to support the creation, development and use of high-capacity research and education networks in Africa.

Through those two successive phases, 19 countries were connected to the three Regional Research and Education Networks (RRENSs):
 Eastern and Southern Africa NRENs form the UbuntuNet Alliance (UA)
* West and Central Africa NRENs form the Western and Central African Research and Education Network (WACREN)
* Northern African NRENSs are grouped under the Arab States Research and Education Network (ASREN)

AfricaConnect3 will consolidate and expand the results of previous projects in contributing to enhance human capital development in Africa
(the Overall Objective of this Action). More specifically, it will seek to unlock the potential of education and research through increased
access of African education and research institutions to digital infrastructures and technologies (the Specific Objective of the Action). By
facilitating access to educational and research resources and enabling research collaboration, AfricaConnect3 will support the digital
transformation of those sectors and digital skills development.

October 2010 October 2016 December 2019

https://www.africaconnect3.net/ 16
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In 2019/2020, progress has been made in the upgrade of the SANReN core national backbone to dark fiber, with an initial capacity of
100Gbps. At the end of March 2019, SANReN had connected 236 sites to the network. Science, research, education, and innovation
entities are eligible for connection to the SANReN network. These include South African public universities, science/research councils,
national facilities and institutions, academic hospitals and museums. There is capacity on four undersea cables, which connect the
network to the rest of the world. The Total Available Broadband Capacity on the network is 3557Gbps, as at 31 March 2019.
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The following links are fully financed/co-financed by the link owners
whose support is gratefully acknowledged
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" - Afghanistan Research and Education Network (AfgREN)

Australia’s Academic and Research Network (AARNET)
- Bangladesh Research and Education Network(BdREN])

Department of Information Technology and Telecom
(DrukREN]

- Institute of Technology of Cambodia (CamREN]

China Education and Research Network [CERNET)
% CERNET connected to TEIN CN PoP at 10 Gbps
China Science and Technology Network (CSTNET)

- The Hong Kong Academic and Research NETwork ([HARNET]
- The Hong Kong Open Exchange [HKOX)
- # HARNET and HKOX connected to TEIN HK PoP at 10 Gbps

National Knowledge Network (NKN)
Indonesia Research and Education Network (IDREN]

Ministry of Agriculture, Forestry and Fisheries Research
Network (MAFFIN)
- National Institute of Information and Communications
Technology NICT]
- National Information Society Agency ([KOREN]
Korea Institute of Science and Technology Information
(KREONET]

mber 2019

IN —(o}—BD, MM

rtral Asia, Africa and Latin America) can be connected via global R&E networks such 2

Laos Education and Research Network (LERNet)
Malaysian Research and Education Network (MyREN]
Mongolian Research and Education Network (ErdemNet]
University of Computer Studies Yangon [mmREN)

Nepal Research and Education Network (NREN]

Research and Education Advanced Network NZ Ltd.
(REANNZ]

Pakistan Education and Research Network (PERN)
Advanced Science and Technology Institute ([PREGINET)
Singapore Advanced Research & Education Network
(SingAREN)

~ SingAREN connected to TEIN SG PoP at 100 Gbps
Lanka Education and Research Network (LEARN]
Academia Sinica Grid Computing (ASGC)

Thailand Research Education Network Association
[ThaiRENI

National Agency for Science and Technology Information
(VinaREN]

GEANT] and USInternet?)

Possibilities with Asi@Connect

National Institute of Information and Communications Technology

National Supercomputing Centre
stag/lnen  Singapore Advanced Research & Education Network

NiEP National Institute of Information and Communications Technology

Thailand Research and Education Network

National Institute of Informatics

Ministry of Agriculture, Forestry and Fisheries Research Network
National Information Society Agency

China Education and Research Network

TEIN Cooperation Center

TransPAC/Pacific Wave

Co-funded by China and EU

Academia Sinica Grid Computing

Australia’s Academic and Research Network

Research and Education Advanced Network New Zealand
Qaaret o) stroflech Ry Loyt
(M) LEARN  Lanka Education and Research Network

&

Advanced Science and Technology Institute

O (0) M@ National Knowledge Network
(P) KREEMET  Korea Research Environment Open NETwork

National Supercomputing Centre
Internet2

=
® %

siag/lrek Singapore Advanced Research & Education Network

e
]

Food Security

e-Science

Telemedicine Earth Observation

=]

e-learning e-Culture Advanced Capacity Building
ICT Technology Programs
2" P This publication has been produced with co-funding of the European Union for
5 i 5 the Asi@Connect project under Grant contract ACA2016-376-562. The contents
TEIN o of this document are the sole responsibility of TEIN*CC and can under no

European Union ~ circumstances be regarded as reflecting the position of the European Union

HE : https://www.tein.asia/sub/?mc=2030
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Cisco and Australia’'s Academic and Research
Network (AARNet) have successfully demonstrated
600 Gbps on the AARNet production network using
Cisco Network Convergence System (NCS) 1004.

This groundbreaking terrestrial trial is a first for
Australia and proves the future scalability of the
AARNet network.

The testing utilized Cisco NCS 1004 flexibility to
adjust modulation format and baud rate to achieve
the maximum data throughput over different
distances. The following configurations have been
successfully tested:

+ 600G single wavelength in a metro data center to
data center environment (approximately 15km)

* 500G single wavelength over regional distances
greater than 300km (roughly equivalent from
Sydney to Newcastle, Wollongong or Goulburn)

*+ 400G single wavelength over inter-capital
distances greater than 750km (roughly equivalent
from Sydney to Melbourne)

(March 6, 2019)

https://news.aarnet.edu.au/aarnet-trials-600-gigabit-
over-live-networks-with-cisco/

© 2020 National Institute of Informatics 19



it 5/ AARNet (ER)

e AARNet(Z. EREFRICENZANTULD
o 1TbpsDEIREHRBFEEREZREFICAN. BES—T Ittt L DEEZE X

Amsterdarm
Seattls
Londan ol
Beliing seaul '_/’__,_ — Mew York
Tokyo v 4 e - Pa%o Ahto
L b SanJose
Vil — e os Angeles
Lahore { JF-'
Talmphu Hong Keng Taipe| ‘ \ | ‘ Miamni ©
T | Hoenolulu | | gy \
huwal o Db Haro - \\‘-\_ Mauna Lani
Mumhal ¢ \
{ Bangkek Manila Guam 7
Colombo ¥ F /
Kuala Lumpur : ‘\_‘ r
J ?Q;ngapme /‘P‘ N/ SouThernch_:
| \ |\ \ S
| / Vo T
| Bandun ] W
ﬂ i 2] /-/ | W 2 5 G b
\ | =24 S
/ \ '|‘ / [ / e | . p
100Gbps i ol W
7\ i ) | /1 ' ;
NG R /) KEY Dagredle
N o U SN 11/ Other RBE PoP
G " N £ s V/5 Grher RAE Netwerk Santiago
y Cape Town : "I . o o ,"'/. L AARNet FoP Buenos Aires
(_Jaamet Peith M= W yovdney 5Gbps
- L .f’ R _/‘; 5 Gbps backup
o S P, ] m—r Auckland 10 Gops
This map is des gned to be a concentual 1pr5§_c _____ » 100 Ghps

presentation of the infemational REE retwork ?}EEE%E n* 100G DWDM Transmission

rrrrr Subsea casle investment {Indiga Project]

Subsea cable (hvestmant (JGA Project]

Australia's Academic and Researciﬁ Network (AARNet) has announced the launch of high-bandwidth services capable of delivering
more than one Terabit per second for research and education purposes, with the expectation of increasing capacity out of Perth by up
to 50 times the existing amount.

The high-bandwidth service will utilize Indigo subsea cables connecting Sydney, Perth and Singapore.

https://www.arnnet.com.au/article/666556/aarnet-launches-one-terabit-per-second-high-bandwidth-service/
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e KREONETI(X, [BEIDARZZXSEIEERY hD—D (BERICKOREND3HS)
e 200DKE. HARHWEASHFIBAL. EEHSE100Gbps~300GbpsTiEx
e Chicago, Seattle, Hong KongZ100Gbps, Chicago~Amsterdam% 20Gbps &t

KREONET POP
KRLIGHT POP

*100G upgrade for international network: Seattle, Hong Kong
*New GigaPoP in Korea: Chuncheon

B. Cho, “KREONet2 Research Networking Global Big Data Super Highway”, APN47th, Feb. 2019
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Source: Zhonghui Li, “CERNET/CERNET2 Operation & Measurement,” APAN43th, Feb. 2017
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e SingAREN Open Exchange (SOE)(National Supercomputing Centre
SingaporeBHEHE)%Z 17 (C Ul EGEE RN (CEH

SingAREN Open Exchange (SOE)

k) [internet2) [ NIA [OMREN [DOST-AST1

india (Us.) (KR) ) | (Oman)| {__(PH) e T
NICT (JP)
Google SG ]
NIl N
(JP) Amazon SG
CAE-1 s b
(EU) Microsoft SG
([ AARNet T ~
(AU) SOX
e
UniNet i ST SGIX
| (TH)
W Starhub
MYREN IDREN Legend:
(MY) (ID)
w100 Gbps w10 Ghps === 1 Gbps
== == 100 Gbps - upcoming

HE: S. Peter, “SingAREN Open Exchange-Update and next phase”, APAN48, July 2019. 23
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Atlantic Ocean

ANA-300G growing to 900G ..

Asia-Pacific
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2019: TOWARDS DYNAMIC PROVISIONING ON ANA
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% Spectrum
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I—J 80 Gbps
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@@ SACS
Indian Ocean

Atlantic Ocean

https://indico.cern.ch/event/772031/contributions/3448045/attachments/1856468/3049418/LHCOPN-LHCONE_Umea_-_Gerben_van_Malenstein.pdf
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e J=7Z. Ethernet Technology Consortiumh', 2020%48 (C800GbED A%
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ETHERNET SPEEDS
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https://ethernetalliance.org/technology/2020-roadmap/
https://ethernettechnologyconsortium.org/ 29
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DSP: Digital Signal Processor

Higher order modulation enables higher bit rates in discrete steps
Shannon limits the distance these signals can be transmitted

10 o

! b T

b e Lost bandwidth due to
. e ¢ discrete constellations
£ QPsk . %o,
E i e [P OOO( _ Both
§ SQAM'\\ \_\_\__\....x,}?/‘.ﬁ Constellation |Polarizations Baud Rate Including FEC
2 e Bits/Symbol 30 Gbaud| 60 Gbaud | 90 Gbaud
@ 10 160‘-@'-\-;?\“ BPSK 2 50 Gb/s 100 Gb/s |150 Gb/s
Z | -l QPSK 4 100 Gb/s | 200 Gb/s |300 Gb/s
™ o oo, W 80AM 6 150 Gb 300 Gb 450 Gb
5 320AM [/ QA /s /s /s
= 5 et 160AM 8 200 Gb/s 400 Gb/s 600 Gb/s
< 320AM 10 250 Gb/s 500 Gb/s | 750 Gb/s

= 4?1A|\9|'""“-»\ 64QAM 12 300 Gb/s | 600 Gb/s |900 Gb/s
100
300 700 Using higher baud rates increases spectrum required

Per Wavelength after FEC Decode (Gb/s)

H 8 : "Transport network support for clients beyond 400G”, Tom Huber, Joint IEEE 802 and ITU-T SG15 workshop, 25 January 2020.
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https://www.ntt-electronics.com/new/information/2016/3/industry-first-16nm-100g-200g-coherent-dsp.html
https://www.ntt-electronics.com/new/information/2018/3/ntt-electronics-reaches-industry-milestone-with-64gbaud-high-performance-coherent-dsp.html
https://www.ciena.com/insights/articles/How-coherent-technology-decisions-that-start-in-the-lab-impact-your-network.html
https://www.ciena.com/insights/articles/800G-is-here-pushing-the-boundaries-of-what-your-network-can-do.html
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Coherent Technology

In the weeks leading up to OFC2019, both Ciena and Infinera
announced their roadmaps for the next generation of coherent
technology. Both companies’ announcements focused on new DSPs
and optics designed to reach maximum speeds of 800Gbps, but more
importantly to deliver speeds of 200Gbps and 400Gbps over longer
distances than existing solutions. Like 400ZR, these DSP chips use
the latest generation (and most expensive) 7nm silicon processes and
cost tens of millions of dollars to design and prototype.

Infinera announced the ICEG, an 800Gbps solution that it had only
hinted of during last year’s OFC. This year, the company demonstrated
the ICE6 InP photonic integrated circuit that contained two full sets of
transmit and receive optics operating at up to 800Gbps speeds. In
terms of bandwidth density, this 1.6T PIC offers roughly a 2.5x
improvement over the ICE4 PIC (1.6T bidirectional vs 1.2T
unidirectional), which reached volume production last year. Infinera
also announced that the 7nm DSP designed to work with the PIC
would prototype in 3Q19 and power ICE6 samples by the end of the
year. The company expects ICE6 based 800G systems to ship in the
second half of 2020.

Ciena announced the WavelLogic 5 Extreme (WL5e), a solution
capable of 800Gbps but optimized for higher performance 400Gbps
long haul and 600Gbps metro regional transport. Like the Infinera
solution, the WL5e is designed to outclass the 600G hardware
reaching the market this year: Ciena claims a 20% improvement in
spectral efficiency over these solutions. The company also highlighted
strategic decisions giving it more ownership of foundational electro-
optics component technologies. Ciena expects systems using the
WavelLogic 5 Extreme will be in production by the end of 2019, which
would limit the market window for competing solutions.

Huawei did not announce any new coherent products but indicated
that it continues to invest in higher baud rate DSPs and coherent
solutions. The company has 600Gbps technology based on its H6
oDSP and low power 200Gbps pluggable coherent solutions based on
its G6 oDSP.

Compact Modular Platform

The promise of faster-than-400Gbps compact modular platforms
became more real at OFC2019. While Ciena’'s Waveserver Ai
400Gbps platform has been the only 400Gbps platform shipping in
2018, more solutions operating at 400Gbps and above are arriving in
early 2019.

Fujitsu demonstrated T600 600Gbps operation over 80km on SMF
and over 120km using OFS’s TeraWave ultra-low-loss (ULL) fiber.
Fujitsu claims to have more than a dozen trials in place across all
verticals — service provider, cable/MSO, and cloud network operators.

ADVA'’s 600Gbps Teraflex, based on the Acacia AC1200 module, will
be commercially available in early 2019. The Teraflex is one of the
newer sled-based compact modular systems, designed with three slots
that support up to 1.2Tbps each. As with many of the newer systems,
the Teraflex supports open management interfaces for integration into
a disaggregated, SDN-based optical network architecture.

Cisco’s strategy is focused on evolving compact modular systems to
be more flexible with features such as removable sleds, replaceable
power supplies, and transponders with L1/L2 switching. Cisco and
Verizon conducted a trial with the NCS 1004 demonstrating the
benefits of the programmable line rate. A similar trial with research
network AARNet in Australia was conducted.

=sl==5l==8n

Cisco NCS 1000 Ciena Waveserver Ai
w\ﬁw&. - e |
q ekt E O & is

ADVA Teraflex Fujitsu TFINITY T100/T200

Infinera Groove G30

Huawei OSN902
http://ofc-expo.com/shows/OF C/2020/data/PDF/2019-OF C-Post-Show-Report.pdf
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