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Network Function Virtualization& (3

F &
Aims to t e way thataetwork

ope itect networks>by-evolving. _

standard IT virtualization technology to*= ==
_eonsolidate many network equipmenttypes-

onto industry standard high volume servers,
“switehes and storage, which could he—

located in Data Centres, Network Nodes

and in the end user pkemises.

NELRAL VK

Hi B : Network Functions Virtualisation — Introductory White Paper
http://iwww.tid.es/es/Documents/NFV_White_PaperV2.pdf
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I Network Functions Virtualisation Infrastructure as a Service
® 1771 #E (BEFI7HF) A, Y—EX7ONCZICHL T, AVE1—T
1227 BBPRINI—VBBEISUNFVDOT 7V 74— LY —EAREL TR
| Virtual Network Function as a Service (VNFaa$S)
® CZITRBFRMIHRMCPEICSOWVWTRMLTEY., BREAICEETIHRIE
CPE#as W—2PVPNEZIRRELLE) Z{RILL. EEFrI7ORAICES
TH—EREL TR
| Virtual Network Platform as a Service (VNPaa$)
® VNFaaSELITLBHE L DVNFiRI T 20T &<, e-maily—EADLS
Ic—EXAZ2FET7UM7r—LEL TR
| VNF Forwarding Graphs

o "Y—ERFIAZV7"ICHATRII—AT—R, TENETNADY—ERICEDHDET
R LVNF&ERIRY) 7IcE>THHICER

ETSI NFV ISG, “Network Functions Virtualisation (NFV);
Use Cases™, ETSI GS NFV 001 v1.1.1, Oct. 2013
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| Virtualisation of Mobile Core Network and IMS
® ENANVRYNT—IRTDIL—Ar—R, EPCRIMSZENFVTRIR,

| Virtualisation of Mobile base station
® ENALNRYNI—VICEITETRBEIDRBBEDRIBIL.

| Virtualisation of the Home Environment
® RGW (Residential Gateway) X*STB (Settop box) LEDER#ZTFOIRIAIL
L. BIEFrI7ORANLSY—EARELTREH
| Virtualisation of CDNs (vCDN)
® CDNIC&132F vy at—IDORRR1L.
| Fixed Access Network Functions Virtualisation
® OLT. ONU. DSLAMO ES%7 7 A%y 7— 78 DIRAA{L

ETSI NFV ISG, “Network Functions Virtualisation (NFV);
Use Cases™, ETSI GS NFV 001 v1.1.1, Oct. 2013
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NDREAICRETSHETIRK Pelefonica NEC
ﬂ“%ﬂﬁ%ﬁlh\{b

Press Release

- -~ Ab — O TELEFONICA AND NEC START THE FIRST VIRTUAL CUSTOMER PREMISES
¢ nbwﬁ H‘iiﬂthlnl t* i 7 7 EQUIPMENT TRIAL IN BRAZIL
~ “) L \ *  This CPE solution will bring enormous benefits for the end customer. Its simplicity and capacity
h — to reduce breakdowns and incidents of home equipment provides flexibility, efficient
Y

maintenance and new-service rollout capability

Q -
&
&v ﬁ # 0) b g ﬁ m t* ‘C—VC P E * Itrepresents a new phase of the joint strategy being implemented by the two companies for the
development of innovative software- and virtualisation-based network solutions
71—=IVRh 217 V&K E
—
D71 Y

Tokyo, Madrid and Sao Paulo, October 10, 2013 - NEC Corporation (NEC; TSE: 6701) and Telefonica
have today announced an agreement to launch this October the first ever trial in Brazil to virtualise part
of the equipment installed on a customer’s premises (vCPE)". Through the telecom provider's global
operating business unit, Telefonica Global Resources, the CPE (Customer Premises Equipment) solution
will simplify the home equipment installation process and, by default, Telefonica's broadband network
access and connectivity.
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| NFVISG (Industry Specification Groups)

o NFVORBOHRHDELTIESEBZ2EHTEHY, 20125FE 11 ADRILILIK, IR
ETRBLOAv—BEFTITESE2208 M EHASH

® Phase1i32013FE1AHSHMEN, 25FEDOBRT2015FE1 A DIEERTIC
MTTIREREMNERFaX/MOIEIE{EE D

o IR{EPhase2lcmFTTHRHmHFRICITHNTL VS, Phase 10 TEREDH
InformativeZe &DIc¥FL TPhase 2TIIAN /4 —HIDHEiEGEIBRO=8.
Normative=technical specificationZ Big 3 L \DDHANL—2DEM

o NFVDERE(EEDT=&. Proof-of-conceptD;FEN°. A—T ' )—ANDSET
Y 74—L3EIK (OPNFV) LEDREEITHNTIVS

NFV#5--2B21H NFV#6--5816H ETSI DG/AR—FDEE
NFV2R3E NFV2ERKWNLZRE 9A-10A
< > NFV#7--78 NFV#8--11 B
2|36 HMNOCFEUHL e ke NFV2 OF#HR 53—k
G
RELE21— e 28
J V)4
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| OPNFV#20144F10AHS>RE—h

® OSSIC&LBNFVY77L A7 59 7x—L0ORFEZENELEZ7OS 27
® Linux. OpenStack. OpenDaylight. Open vSwticht:EMDOSSas

1=F1& 8IS
® ANL—%2 RN 7D40¢HS

NFV Management
& Orchestration

g Os-Ma + mp )
1 OSS/BSS } s Reference Boints
+  mainnev
= Reference Points
Service, VNF and Se-IMa
0 Infrastructure Description { N
rVnfm

VNF
Manager(s)

I £ orvi
-V

INITIAL
FOCUS
OF OPNFV

OPNFV Whitepaper&Wir#:

Founding members

Platinum-level: AT&T, Brocade, China
Mobile, Cisco, Dell, Ericsson, HP, Huawei,
IBM, Intel, Juniper Networks, NEC, Nokia
Networks, NTT DOCOMO, Red Hat,
Telecom ltalia and Vodafone.

Silver—level: 6WIND, Alcatel-Lucent,
ARM, Broadcom, CableLabs, Cavium,
CenturyLink, Ciena, Citrix, ClearPath
Networks, ConteXtream, Coriant, Cyan,
Dorado Software, Ixia, Metaswitch
Networks, Mirantis, Ooredoo, Orange,
Overture Networks, Sandvine, Sprint and
Wind River.

OPNFV 9./30 7LAV)—-AR&Uik#
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| SFC (Service Function Chaining) WG

¢ Y—ERAFIA= L/ DEtlitkEREI 7=, IETFTSFC-WGASRILEh,
IETF#89ICEULTHIZ /A TThNh L

o MAEL-ARF—APERMGICMATEREN L7 —FT7F+rHEMERGEEINTS
), SEERLQLGHEBAOERICRT-BEEMNLER G HIITHONTOSFE

| NFV RG

® NFVICRE9 3IE 2 DR R R Z K
! VNFpool BOF

o VNFED(EatEMm LICRIY 5%
| EOMENFVICEEEL =558

® |2NSF (The Interface to Network Security Function) BoF

® SDN RG

® NVO3 (Network Virtualization Overlays) WG

o k&

e
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| Open Network Foundation (ONF)
® NFVORYMT—714277ELTOpenFlowZz BT 3 EZRE
® L4L7-WGICT. ETSI NFVEH R Tikim
! Broadband Forum (BBF)
o 77t AXYNT—IADNFViERX?. CPE{RIB{LICDOULNT O
| 3GPP

® Telecom Management working group (SA5) lcEBWTEINTIVRYNT—IN
ONFVE % 358 5m

[
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NFVEEEE{EO—Key7

ETSINFV Q§ Phase 1 (framework investigation) Phase 2 (implementation and standardization)
NEV 1ISG I
Residential
access

WT317(vCPE : residential gateway) and
WT-328 (VCPE: enterprise case)

ec available

SD-340 (NFV), SD-326 (S-chains),
SD-313 (SDN)

New BBF architecture (TR145/178++)
Spec targetdates tbd

Q4/2014 BBF-intefnahStudies available

TR-178v2: connecting access to NFV DC
Q2/2015-Spec available

Study on NFV O&M interface (SA5) Update NFV O&M interface (SA5)
Mobile 3GPP
Study on NFV aspects (SA1,2,3)

ZOOM (Zero-touch Orchestration, Operations, and Management)
12/2014 Specavailable  12/2015 Industryddagtion 12/2014

Qperations trial

TOSCA
11/2013471.6.released

5 St

andard track
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| ETSITOiBEEIZRDICNFVICDULTIRSY

| BEFLVTPRELES—BORINI—I0T7—FT0Fv e KRESEET
AU EEEDHIFEMTHY), T RI—TFELTEHERYNI—I—E
ANSHREPTOIREBEOFRH MR LLEHHAFEND

| NFVIZIERICIRIAVERAMIEZEDEDTHY, RERTILEE
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BNG Broadband network gateway MANO Management and Orchestration
BRAS Broadband Remote Access Server MME Mobility Management Entity
CAPEX/OP  Capital expenses / Operational expenses OLT/ONU/  Optical Line Terminal / Optical Network Unit /
EX DSLAM Digital Subscriber Line Access Multiplexer
CDN Contents Delivery Network OSS/BSS Operation Support System / Business
Support System

DLNA Digital Living Network Alliance P-GW Packet Data Network Gateway
DPI Deep Packet Inspection QoE Quality of Experience
ETSI Eur_opean Telecommunications Standards RGW Residential Gateway

Institute
EMS Equipment Management System RNC Radio Network Controller
EPC Evolved Packet Core SGSN/GGS Serving GPRS Support Node / Gateway

N GPRS Support Node

HLR/HSS Home Location Register / Home Subscriber SBC Seaalon Beer CariallEr

Server
IETF Internet Engineering Task Force SDN Software-Defined Networking
IMS IP Multimedia Subsystem SLA Service Level Agreement
ISG Industry Specification Group STB Set Top Box

§=-=. :E;?JPage 35 © NEC Corporation 2014 Empowered by Innovation NEC



B ERF 1AM

| ETSINFV ISG, “Network Functions Virtualisation — Introductory
White Paper”, available at
http://portal.etsi.org/NFV/NFV_White Paper.pdf

| ETSINFV ISG, “Network Functions Virtualisation — Update White
Paper”, available at
http://portal.etsi.org/NFV/NFV_White Paper2.pdf

| ETSINFV ISG, “Network Functions Virtualisation — White Paper
#3”, available at
http://portal.etsi.org/Portals/0O/TBpages/NFV/Docs/NFV White Pap
er3.pdf

| ETSINFV ISG, “Network Functions Virtualisation (NFV); Use
Cases”, ETSI GS NFV 001 v1.1.1, Oct. 2013

ETSI NFV ISG, “Network Functions Virtualisation (NFV);
Architectural Framework”, ETSI GS NFV 002 v1.1.1, Oct. 2013
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\Orchestrating a brighter world

HFEDEWNZ, KREANDKIF S,

KECRMN, ADEZD. ENMCEZID=DICRIMELED,
Thidr 2 MR N FE M AF (EWSHEHRIREN=HETT,

NECK. 2VhI—2 KA Ea—F1 7 FKiiEHbEFOMOBNITIL—a—-ELT
)—8—207R1BL, EBLERTESETELARPTIT7EMATSEIILT.
i SROE~ PEIDOA 2 ERBLEDS,
BAR<KFEICHRELBESLERTERBRL . KRICOLITTUVEET,



Empowered by Innovation

NEC




