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Introduce NEC Activity in APAC

ot NIEC
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NEC in APAC

—
L1 r'S ”IEE(:cClrrlp;l;Qigil(a‘l'?mgland) Ltd PANEC in India : Marketing & Se_rvice g_ffiliates:14
© NESIC (Thailand) Ltd. “ Tashkent A Manufacturing affiliates:3
= Nippon Express NEC Logistics (Thailand) Co., Ltd. EI Léa::gh%fff::s-g
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e NEG md'asF’VV&DL;%ka T Blue : Companit8GFIIERiEC APAC
NEC in India N Yangon HVietnam
S NEC India Pvt. Ltd. Mumbai K [/
a NEC HCL System Technologies Limited NEC in NEC in
3 Delhi, Mumbai, Dhaka Thailand Philippines
- NEC in Malaysia .
® NEC Corporation of Malaysia Sdn. Bhd. NEC '"RIL—_‘I i
™ PERNEC Corporation Berhad Malaysia- ' os
*®_NEC in Singapore
IZ8 NEC in Singapore =
@ NEC Asia Pacific Pte. Ltd. |—_!T

: Decillion Solutions Pte. Ltd. NEC'in‘Indonesia

@ NEC STE Cloud Services Pte. Ltd.
i ific Pte. | td

NEC in Vietnam
® NEC Vietnam Co, Ltd.
VINECO Telecommunication Systems Joint Stock Company|

SINEC in Australia

- - Sl NEC in Australia O
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NEC Corporation (Thailand)

President : Mr. Hiroshi Sato
Established : 15t April,2003
Employee : 350+
History :
NEC has been contributing for IT and Network society in
Thailand for over 50 years. Through “C&C” concept which
was introduced as the integration of Computer and
Communication technology.
In 1962, NEC established Bangkok Representative Office
In 1967, NEC supplied a cross bar switching system to TOT
In 1981, Digital switching system were supplied to Thailand
In 1987, NEC Thailand Ltd. was founded
In 2003, NEC Corporation (Thailand) Ltd. was founded

© NEC Corporation 2015

Business domain of NEC

Solutions

NEC SDN Solutions NEC Big Data Solutions
| Products
M ““““““““““““““““““““ UNIVERGE \) .: \ 1‘~
Server s i PC/Tablet Display i il am
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NEC SDN solution for CSP

Focusing on 4 solutions to address the Carriers’ requirements.

Physical Server Pool

Data Centers
Programmable Flow

Physical Switches T™S ( 0SS/BSS

o Applicati '
-_a& s _r_% e WEIE E Converged E2E Orchestration J

Web, Mail, SNS, IPTV, etc.

Edge
—— N N
A 4 . Operation & Orchestration
. Network Functions| EPC, IMS, BRAS, SBC, CDN,
Virtualization MVNO-GYY, etc. SeiivE, e v Service acceptance/provision

v Disaster recovery, BCP
¢ 4 Traffllc wsuallz;'atloln/optlm|zat|on
v’ Service monetization

Core/Metro

/Access

= 5
vMVNO VBRAS Packet Packet
Transport WDM Transport
VvHSS vIMS ) )
Switches Switches E._:i —
Microwav:a —= £ = i
e BES 3k
L - | Pa—

|
Packet/ f}? eNB {-‘.} eNB

Optical SDN ' ‘ = —— g
Smartphons —— Mobile pc L THUEL oo -1 Office
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CAPEX reduction |

Key Benefits of NFV

» Network infrastructure commonly used for various services.
»  Optimized resource provisioning according to network demand.

 OPEX reduction 1

* Automatic provision and configuration through end user requirements.
» Automated maintenance and trouble shooting, reducing site visits.

FIeX|bIe and faster new revenue creation

Small start, easily scaling service sizing in later stage.
* Prompt network building for a new service on common NFV infrastructure resources.

)

« Service continuity by switching over the service to geographically remote site at disaster.
» Flexible resource allocation and traffic handling among multiple sites according to demands

© NEC Corporation 2015

NEC NFV solutions

| Network and Service node run on common Hardware by virtualization.
| TCO reduction and new revenue creation

| carrier-grade availability, carrier-scale capacity and high-density performance achieved in
virtualization.

Legacy Network Function Virtual Network Function
v - . VNF -
A A OOE A AbsOoEA
IMS EPC L3sw GwW Fire Data App IMS EPC L3sSW Fire Data App
Wall Base Server Wall Base Server

' Each function runs on particular hardware

Optimized resource provision
i Hardware resource can’t be shared

for traffic demand/condition

irtual layer

Hardware resource

© NEC Corporation 2015
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NEC NFV Solution

Openness

m COTS hardware

B OpenSource software
platform

B |ndustry standards

Interoperability

B Proven multi-vendor
environment support

B Various cross vendors PoC
and field service operation
experience

Scalability

B Auto-scaling and on-
demand deployment

Operation Efficiency

B Intelligent and automated
resource allocation,
scaling, recovery/healing

B Real-time , \

closed
loop optimization ‘c"’sed L°‘7
-

B Enables resiliency, stability,
reliability, performance

99,999%
availability

Business Opportunities

B Quick new service startups
and service development
agility

B New revenue opportunities
with dynamic service
provisioning

© NEC Corporation 2015
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Virtualized CPE Solution

- Traditional CPE -

Installation, upgrade and troubleshooting Many service changes lead to CPE
at an end-user home and appliance upgrade or replacements
->Mai i ->Operation costs have increased

DHCP %1 | ipve L =]

NAT Less visibility of

customer premises

22%p UPnP

Parental
Control

55 QoS

Smartphone '— ___________
]
* oteboo Access/
ﬂ ol EEE — Aggrégation == Internet
TV Media )
== Center B L3CPE

DLNA Client i i
( ient) 78 DLNA Broadband Service Provider
Media Server

© NEC Corporation 2015

Virtualized CPE Solution
- Virtualized CPE -

Centralized and cost efficient CPE ) ) _ _
management Agile, Flexible and Dynamic network service

Remote troubleshooting and >R through VAS solution .
no need to install additional devices ->New Revenue Creation

->Reduce maintenance cost =~ jem——mm——m—————e \Y ---------

y VCPE
P Shift Key CPE Diagnostics tool a2
functions to CSP oHep B3 1pve  §3
network cloud b aoelee
| FW EEE Qs wigw URL filter :
1 — VoD Media IPTV
- Access I VBNG - Server
Child 2 Point I = =
Smartphong_ I |x86Server Hypervisor
Parents %%, : L]

ﬂ NotePC _[i]_ EEE_ Access/

Internet

1
o Home = Ag%regation :
= - Famiy s % L2CPE \ J
TV Media "i‘l ~--------------.-----T----'
Center || S cmer Broadband Service Provider

DLNA 0 B
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Virtualized CPE Solution

Operation Cost Reduction

v' OPEX optimization for subscriber support by minimizing engineer dispatch to customer
premise

v Flexible service addition and home gateway upgrade can be done remotely by telecom
carrier without replacing the hardware

New Revenue creation

v New revenue creation through flexible centralized services quickly

v Collaboration with 3rd Parties will enable to quickly expand the service portfolio that can
be rapidly deployed to address large scale as well as niche markets

© NEC Corporation 2015 \Orchestrating a brighter warld  [NJIEMC

NEC vCPE Solution Feature

Carrier Grade Quality
v' Carrier grade performance, capacity and quality in virtualization
-High performance throughput with best-tuned data processing
-High capacity for carrier scale network
-Rich expertise in technology for telco carrier business

Service agility and Telco-driven VAS

v' Various solution line-up
-vCPE residential solutions will expand to enterprise solution
-Various 3rd party appliances with open eco-system
-End-to-end solution including suite of professional services

Network Virtualization leadership

v' Released commercial vCPE
-Launched PoC followed by commercial trial from Apr. 2015.
-NEC has rich deployment experiences in global through commercial trials.

© NEC Corporation 2015 \Orchestrating a brighter warld  [NJIEMC
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Residential vCPE -Home LAN Extension-

| Expand business to Home LAN services

End-user can simply
apply various services
from self service portal I

Automatic provision and Customer
P Self-Service Portal

|
configuration at end-user’'s |
requirement 1 I

\:\ Converged
E2E Orchestration
____________ - H
7 Home A > H
Devicg Al
1

\,

L2 CPE
Client

Devi
\\

Access/
-Aggregatio

e

becomes available immediately

© NEC Corporation 2015
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VNAS and DLNA -

End-user can add new services without
upgrading their hardware assets

Virtualized Cloud Infrastructure

~
»J,:('Extended Home LAIZ VoD
DLNA 7
« VNﬁS_ Server | ,\ IPTV

e ~ /J
N

-

N/
Sa=d),/ ll-_al

-

Internet

) Jenpunpuny Sy — iy

R N g

Broadband Service Provider
\Orchestrating a brighter warld  [NJIEMC

Residential vCPE —Per Device Policy Management-

| Personalized service

End user can use various
services from self-service

Broadband Service Provider
Various appliances

service portal

© NEC Corporation 2015

N
1
portal simply and quickly 1 Customer 1
. - Self-Service Portal |
Automatic provision and I Virtualized Cloud Infrastructure._ |
configuration through end : I :
user requirement _Parental Anti-
______________ i Converged .--7"411Control 2/ virus :
1 Home A 1 I E2E Orchestration ¢+ \7 I
— | s
, . o] S -
| D[ewcem NEEE“ N ~'," Provision for each devi :
| -~ — 82 :ﬁ\ | ,+," Provision for each device |
L Doveaz L2 CPE "> accesst ) _ - e
i et | .Aggregatlon ——_. VCPE —/—}mM——————=—===== -: =~ Internet
[ l
! Dovice 51 EEE Parental Control is :
o . Yo J 2vailable anytime from 1
! Device B2 =l f=t /
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[Reference] Enterprise vCPE

| Enterprise : Reduce costs for IT/NW equipment and maintenances

| Telecom Carrier : Expand their business for enterprises _ _ _ ___ | Broadband Service Provider

=\

______________________ I 1
1

S gl B R

' = - I

W - SEEETEN %

DI IF. Switch S Bivison HNW |

Ivision - . 1 Ivision

'HNW  Router [F 51 _ Enterprise N\W  S==27"2"  Division A NW :

[ _L_-_-::::::']:-_-_-_-::::: T : = = Division BNW

|

__vCPE _ i

|

Broadband access network :

' e N |

" ™ Brapch B | Lo HQ ____u --BranchB_.__

NEC SDN Partner Space

| NEC SDN Partner Space is an open SDN application ecosystem

ONEC realizes various services

artner
NEC SDN PARTNER SPACE ECOSYSTEM  SDINSpace
. 3w - Unified
Management Security Optimization Communications (UC)
ORCHESTRATION FIREWALL & DDOS PREVENTION [ sonuc |
%] v e oz |
c a || mpaoaie  Tradware || kEMP (D).
Ell| et @ blowo | NEC
N | commm EEwvicoson NetCracker | | 210", QOSMO?““""‘“*" , —
a - riverbed H-Loa B8 Microsct
g NEC VIRTUAL TEHANT NETWORK = I Microso
NEC A | meccawwev  (Gumews | NP ichsrorks
~F - oy
PregrammableFlow SDN Controller C-overron

AT TR

] @ I= Extrerme MNoviFlow crossFiseni: COMPASS G}) ‘ redhat wrf| =
8 i U =‘ Microsoft rub AL
o ADVA / ﬂ!lc.a.ntlrmm @ NEC BROCADE™ j centec @ KVM avoa ixXia
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NetCracker

NFV Management and

NFV Open Ecosystem
NEC NFV solutions fully comply ETSI NFV standard. Each component provides open interfaces.

NEC orcneraton
Os-Ma

- 0SS/BSS Orchestrator
H Se-Ma
H Service, VNF and Infrastructure )
H =
H Description
. P |- Or-Vnfn
H
H
H EMS 1 EMS2 EMS 3 Ve-Vnfm
H . I VNF
H - - - Manager(s)
H
H VNF 1 VNF 2 VNF3 ¥ ok
H
. Vi-Vnfm
H BL et A
: | Virtual | Virtual | | Virtual |
H Computing Storage Network I
H — Nf-vi Virtualised [
H Vi-Ha 1 Manager(s)
: el Hardware resources ]
H i
valla| [ Computing Storage Network openstiad

Hardware Hardware Hardware | |N \_________________.

COTS server/OS mfu  Main NFV reference points
©—® Execution reference points | Other reference points

© NEC Corporation 2015

Source: ETSI GF NFV 002 v1.1.1 (2013-10)
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