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Market Triggers Operator’s Network Transformation: Huge Traffic \2

Large granularity of video is the major part of the traffic in future

1080p
SD video HD video 4K video VR video VR gaming
( 3Mbps) ( 6Mbps ) ( 50Mbps ) (175Mbps) ( 5.2Gbps)

Challenges

« E2E traffic flow optimization is difficult
 Traffic not terminating at edge



Market Triggers Operator’s Network Transformation : Large Connection =7/

China Mob

Number and type of connection will increase significantly

o5 Connected devices (billion)

20
i IIII
" ..

15 28  CAGR : :
Billion Billion 2015-2021 * loT equipment CAGR is 23% between 2015and

Cellular loT 04 15 27% 2021, will exceed the phone and become the largest

Non-cellular loT 4.2 142 22%

- Internet equipment.

3 Glebal networking equipment is expected to reach 28
billion in 2021 , 16 billion relates to loT

Mobile Phones 7.1 86 3%

Fixed Phones 1.3 1.4 0%

Challenges

» Large amount of on-demand and dynamic business requirements



Market Triggers Operator’s Network Transformation: Digital service %2

Past Now Future
( Voice, SMS) (OTT. Pipe) (Customer self service , NaaS)

« Operators will change from selling resources to sell services.

« Traditional static, closed, pre-planned network will change to dynamic, open,
on-demand network.



NovoNet — Our Vision of Future Network 2 .

i a \ New Network New Network New Network
f m a 3 . Faarik
. \aasg/ Architecture %/ Operation ' Service X

*Virtualized Network Function *Auto De |Qyment : *More Open
. Centralized Control -Flexible Orchestration *More Agile
*Programmable Network *Maximal Usage *On-demand

Future Network need deploy Cloud-based DC and Smart Schedule of Network

Enabler Technology
NFV Orchestrator

Enabler Technology

SDN




TIC is the Standard Unit for Future Network &

TIC is the standard unit for NovoNet. It supports telecom software app based on carrier-grade
infrastructure

TIC is based on standard network, infrastructure and orchestrator. It is easy to copy and
quickly deployed. |

e 1
| I MANO I I SDN Controller I | Integrated NFV & SDN

-Unified hardware design™: .7t Kl 2 e o s S B R e e i G T T Orchestration

with limited number of e A e T e S .

models suitable for different I VNF I | FW |

category of services. eSSy E (-Du .

+Unified Cloud OS i Cloud OS , i Router g i
i Hardware i i Switch i Standard network
_____________________________________________________ «Strict network plane partition,

TIC : Telecom Integrated Cloud including Management net,

service net, and storage net.



Re-architected Network

: Core Cloud
Regionl Center

4+
t
Core TIC NFVI/Cloud OS Ll

SDN
NFVI Controller
( deploy signaling

network element ) Province Cloud
: (Ceon cemer) () ez (o) [
Province Center ——
45+ o

SDN
NFVI Controller

Local Cloud m
CDN ed ( E-BOD  |EESVE
Local Center [ SAEGW Cseup )
NFVI/Cloud OS
Edge TIC 600+ EE
( deploy media
Edge Cloud Edge Cloud Edge Cloud
AeRi Ly LI s e =

BRAS
NFVI/Cloud OS NFVI/Cloud OS NFVI/Cloud OS
3000+

up
NFVI NFVI NFVI

AP
1 million+




CORD can be a good reference solution for TIC 2

In the development of NFV/SDN, open source communities and the standard

organizations are the driving force to promote the transformation of the CT industry.

Closed Proprietary Open Source+Standard

OPEN ONAP

oo

1. Disaggregationj 213" Open Source

2. Sof izati
Softwarization OpenStack Integr:.:\ted
3. Open Source % open Solution

ONIE, ONL, FBOSS,

OVS, OF-DPA, PQE;?

»

» |
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Open source CORD advantages \2

A little faster pace on CORD platform development and deployment than other

competitive solutions

R/E/M cord service development together with CORD platform where we operators

wish have as quick as possible PoC of SDN network and service deployment

Carrier Grade Network controller platform



CMRI cord deployment plan 2

' »Physical Deployment - Action
. CIAB Deployment . for Reliable, Scalable and !
: _ | Manageable network |
» v/ Successfully deployed Aug. in . E2E service demo
""""""""""""""""" 2017 . @ E-CORD |
: — : =
Jul.in .F ___________________________ Nowv. in
2017 - E-CORD setup at CMRI 2017

' Together with ONLAB

* Evaluate the stability, performance, reliability, scalability of CORD platform
 Work together to push CORD into practice



CMRI contribution of customization work for CIAB cord deployment

Physical node

Test servi Test serv2

API
XOS con. SUb RS
APt API
1
vOLT Fabric VTN Neutron con. Nova con.

“Gradie

«J
.A":‘i’;e ONOS container Glance con. Keystone con.
*Docker

Docker/LXD
lagrant
Libvirt/QEMU
Ubuntu14.04.05

Nelo]ol=

W2\

Cord Data:10.1.6.X/192.168.x.x

X'0'T'0TWSN SO

Computer VM

OVS Agent OvS

vSG VM serv VM
Nova VSG con. sig’ri"’e
computer ;

Docker

VirtualBox

—  Fetch: vpn setup, reconfiguration of docker image mirror, ftp server setup for locally access frequent

downloaded file

—  Build: configuration of local mirror site in china of Maven library for fast building

— Deploy: configure openstack without SSL, service containers DNS reconfiguration

— Service onbording: rewrite related scipts for bootstrap, service container dns reconfiguration

Updated files: 30+



Logical CORD setup at CMRI

Spine-leaf
- -
- -

Local XOS

Computer node
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Computer node
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Local XOS

Computer node
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Computer node

Local XOS
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Physical CORD platform setup at CMRI 2

Transpor
t
VLAN

Edgecorel w
Edgecore2 w
Edgecore3 w




E-CORD deployment at CMRI-whole view 2

Cloud APP

Cloud APP
. Microsoft, Baidu
Amazon, Alibaba CMCC, Asialnfo

Tecent

C O R D b ase d s =t =
SD-WAN :

Internet

Broadband Internet

Broadband

Legacy Internet




Current Step-E2E Enterprise service setup in <
E-CORD platform

Service features
— Automatic and fast service deployment
— Branch VPN connection/L2VPN
— Dynamic bandwidth allocation at service peak time
—  Multi path bonding and forwarding
—  APP visibility\forwarding\SLA/Qos
»  Personal untrusted apps\trusted cloud app\trusted enterprise dc app
» Differentiated service forwarding
» Local packet flow breakout
— Co-exist-E-BoD and legacy branch sites
— Service Management
» self-service for customs

» service management for operators



CMRI contribution to cord deployment together with ONFZ

e Setup of physical test bed at CMRI
— 3 pod sites
— Access devices
e Auto-deployment script customanization for successful local deployment
* Great support form ONF
— help for Physical cord platform deployment and work shop in Aug. 2017

— remote support and guidance for deployment and problem debugging
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Suggestions on CORD Platform evolution

* Further improve stability and efficiency of building and deployment
— easy update cord platform without re-deploying from scratch
— More stable process for PXE booted computer nodes

— Multiple options for computer node installation: MaaS booted vs. others ways for
computer node installation 5

* Cooperation with other Open Source Community and Standard Organization
— ONAP , OPNFV, OCP, OVS...
— MEF., BBF. ONF...

— Work together with all partner to build the ecosystem



W2\

Suggestions on CORD Platform evolution

 The mechanism is different between operator and the Open Source Community
— Development: per-plan the development plan. slow speed of development
— Operation: service change at any time . quickly deployment and adjustment

— The lab testing vs deployment in real network

-

» Distribute architecture of head nodes for practical deployment: De-couple
among the cord platform infrastructure services

— XOS cluster
— Openstack cluster
— ONGOS cluster
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