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Network Function thuahzatmntlzl:

—wﬂ

Aims to tr e way thatnetwork

ope itect networks>by-evolving

standard IT virtualization technology to *= *=
_eonsolidate many network equipment types.-

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

located in Data Centres, Network Nodes

and in the end user pkemises.

RFLRAL VK

Hi B8 : Network Functions Virtualisation — Introductory White Paper
http://www.tid.es/es/Documents/NFV_White PaperV2.pdf
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Network Operators’ To launch a new network service
networks are populated often requires yet another variety
with a large and increasing and finding the space and power
variety of proprietary to accommodate these boxes is
hardware appliances becoming increasingly difficult;

compounded by the increasing costs of

energy, capital investment challenges and

the rarity of skills necessary to design,

integrate and operate increasingly complex Network Functions Virtualisation

hardware—-based appliances. - Introductory White Paper &t)
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I Network Functions Virtualisation Infrastructure as a Service
° 17F1R1AE (BEF+U7H) A, y—ERT7O/CFICHL T, aVE1—7F
127 BBR2INTI—VBBEIUNFVOT 5V T7r—LeY—ERELTRH
| Virtual Network Function as a Service (VNFaa$)
® ZCTREFRMEIHRACPEICOWTENLTHEY, BREAICERET 6L E
CPEH%2E (V—5PVPNIRRREL L) ZRB{EL. BEF+I7OHRAICEL
TY—ERELTRH
| Virtual Network Platform as a Service (VNPaaS)
® VNFaaSELITLBHE 2 DVNFiR 325D T <, e-maily—EADLS
I —ERXR2EETF7YNTAr—LEL TR
| VNF Forwarding Graphs

© "Y—ERFIA=U I ICETRI1I—ART—R, TNTNhDY—ERICEDHET
#Q LVNFEmIBRY - 7(CL->THHAICER

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

o E/INANERYNI—IRIFDI—AT—R, EPCRIMSENFVTER.
| Virtualisation of Mobile base station

® ENLINVRYNI—VICHBITH BB E DB BEDIRIAIL.

| Virtualisation of the Home Environment
® RGW (Residential Gateway) °STB (Settop box) “HEDERHEIRDIRIAL
L. BEF+U7DRANSY—EAEL TiRE
| Virtualisation of CDNs (vCDN)
® CDNICHITFBRF vy ay—1DRMAEIL.
| Fixed Access Network Functions Virtualisation
® OLT. ONU, DSLAMD & 3%7 7 ARV NI— 7D IRIE(L

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

. -~ ‘AB - C— TELEFONICA AND NEC START THE FIRST VIRTUAL CUSTOMER PREMISES

I ¢ nbwﬁ E‘;iﬁthlnl L* i . 7 7 EQUIPMENT TRIAL IN BRAZIL
: “) _— \ — — *  This CPE solution will bring enormous benefits for the end customer. Its simplicity and capacity
/ ( & , z— to reduce breakdowns and incidents of home equipment provides flexibility, efficient

maintenance and new-service rollout capability

" —-—
A\
&0 ﬁ # 0) b g E m L* ‘I—VC P E * ltrepresents a new phase of the joint strategy being implemented by the two companies for the
development of innovative software- and virtualisation-based network solutions
D71—=IVR 17 V&R iE
1

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)l, 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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NFVES:E{R2E{CEhm) - ETSI

| NFVISG (Industry Specification Groups)
® NFVOREERDPFDELTILERZLHTHY, 2012F 11 ADRILLEIEK. 1]

ETRZ2LOXv—LBEFLI7EEL220%t I EHSH

® Phase1132013F 1AL SEIEN, 2FEDOHRT2015F 1 ADIEFRE TIC
MITTIRERBOLERF 21X POEIE(ESRF

o IRTEPhase2(cmFIT O mH IERICTHONTL VS, Phase 1DEERED
InformativeZe &DIC¥FL TPhase 2 TIIN S —HB O EIEGEIEIBRO=.
Normative=technical specificationz Big 3 &L\ SNDHANL—2DER

o NFVOSER{RHE D=8, Proof-on-conceptD;EERe. -7 /)—ANSE
779 7x—LE3 (OPNFV) LEDFZIEITDODN TS

NFV#5--2FA21H

NFV#6--5F16H

ETSI DG/ R—FD&ER

NFV2JRE NFV2E X5 &ER 9A-10A
< > NFV#7--78 NFV#9--1 8
2H6HDONOCEEUHL e A N DT7RRYITN—F
=] SN .25
RBELEA e 2 &
‘ Ve 4
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| OPNFVH2014E10AHSAR—b
® OSSICEBNFVIZ77L 2 RA759N7x—LORFEZBMEL/=7O2 7k
® Linux. OpenStack. OpenDaylight. Open vSwtichZ€M0SSas
1=TF1&EE
® ANL—Z, AN EN408H SN

NFV Management
& Orchestration

e s Founding members
— o S S BS S O;IhIla + g:?:rrence Paoints
. ' Orchestrator P Platinum-level: AT&T, Brocade, China
T Senice,VNFand M e Mobile, Cisco, Dell, Ericsson, HP, Huawei,
T Infrastructure Description . .
Jrownfm IBM, Intel, Juniper Networks, NEC, Nokia
— Networks, NTT DOCOMO, Red Hat,
e s Venim o Telecom Italia and Vodafone.
1
-|- -|- -|- Manager(s)
VNF 1 VNF 3 I Jorv Silver-level: 6WIND, Alcatel-Lucent,
1 VN-NF ARM, Broadcom, CableLabs, Cavium,

CenturyLink, Ciena, Citrix, ClearPath
Networks, ConteXtream, Coriant, Cyan,
thyjls- Dorado Software, Ixia, Metaswitch
Networks, Mirantis, Ooredoo, Orange,
OF OPNFV Overture Networks, Sandvine, Sprint and
Wind River.

OPNFV Whitepaperdik## OPNFV 9,30 7LAV)—-ALWiR#

- 'E_ age 25 © NEC Corporation 2014 W= Empowered by Innovation N E‘



NFVES:E{RZE{CEIR - IETF

| SFC (Service Function Chaining) WG
® Y—ERFIA=/DOEitL#R%ERHI 57/, IETFTSFC-WGHRILESHh.
[ETF#89IcH L THIZEEHIThh
o REL-AT—APEHICMATEFRNET—FTI/F+HEH B RSN TS
), SEBRLQLGHEBNOERICRIIT/-BEEMNLERGEBHITHONTOSHE
| NFV RG
® NFVICEGS 21E~ DR RE % KR
| VNFpool BOF
o VNFEfO{EatEMm LICRIY 5%
| ZOMENFVICESEL 755 H)
® |12NSF (The Interface to Network Security Function) BoF
® SDN RG
® NVO3 (Network Virtualization Overlays) WG
o k&

gt
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| Open Network Foundation (ONF)
® NFVORINI—91277ELTOpenFlowZERAT I EERE
® L4L7-WGICT. ETSI NFVEH R THR
| Broadband Forum (BBF)
o 7oA YNI—IADONFVERR°, CPERIILICDOUNT DR
| 3GPP

® Telecom Management working group (SA5) lCEBWTENTIVRYNTI—IA
DONF V& % 5% 5
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NFV

WT-328 (vCPE: enterprise

SD-313 (SDN)

OASIS TOSCA
11/20134/1.0.released
IETF

Service Function Chaining

WT317(vCPE : residential gateway) and

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

TR-178v2: connecting access to NFV DC

Phase 2 (implementation and standardization)

(o= I1))

New BBF architecture (TR145/178++)
Spec target.dates tbd

Q2/2015/Spec available

Study on NFV O&M interface (SA5) Update NFV O&M interface (SA5)

Study on NFV aspects (SA1,2,3)

ZOOM (Zero-touch Orchestration, Operations, and Management)

12/2014 Speciavailable 12/2015 Industryadaption 12/2014 Qperations trial

5 Standard track

© NEC Corporation 2014
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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 Eurgpean 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 Seacten Soreer Camirslier

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
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| 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

| ETSI NFV 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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