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AAA AuthenticationAuthorisatiorAccounting

API Application Programming Interface (a set of routines, protocols, and tools for
building software applications)

ASIC Application Specific Integrated Circuit

BNG Broadband Network Gateway

BRAS Broadband Remote Access Server

BSS Business Support System

CAPEX Capital expenditure

CDN Content Distribution Network

CG-NAT/NAT Carrier Grade Network Address Translation
COTSCommercial offthe-shelf

CPU Central Procesgy Unit

DHCP Dynamic Host Configuration Protocol

DMA Direct memory access

DNS Domain Name Service

DPDK Data Plane Development Kit

DPI Deep Packet Inspection

DSL Digital Subscriber Line (typically ADSL2/+, VDSL2, G.fast)
Ecosystem Equipment and softwarenders, integration services vendors,network
operators, service providers, academia, etc.

EMS Element Management System

EPC Evolved Packet Core

ETSI European Telecommunications Standards Institute (in practise
ETSI has global membership, including #mericas and Asia) .

HSS Home Subscriber Service

HV Hypervisor

I/O Input/Output

loT Internet of Things

IMS IP Multimedia System



Industry Standard High Volume Server A server built using standardised IT
components (for example x86 architecture) and soldarmillions.

InP Internet Provider

IPR Intellectual Property Rights

IPSec/SSL IP Security/ Secure Sockets Layer

IPv6 Internet Protocol version 6

ISG Industry Specification Group. An organisation under the auspices of the
European Telecommunications Startdalnstitute (ETSI).

ISSU In Service Software Upgrade

IT Information Technology

KVM Kernel based Virtual Machine

LAN Local Area Network

LB Load Balancer

LXC Linux Containers

MANO NFV management and organization

M2M Machineto-Machine communications

MME Mobility Management Entity

MVNO Mobile Virtual Network Operator

NF Network Functions

NFV Network Functions Virtualisation

NFVI Network Functions Virtualisatiomfractructure

NGN Next Generation Network

NIC Network Interface Controller

NMS Network Managemergystem

NUMA Non-Uniform Memory Access

OAM Operations Administration & Maintenance

OGF Open Grid Forum

ONF Open Networking Foundation

OpenFlow Specifications developed by the Open Networking Foundation
OpenNaaS Specifications developed by the OpenNaaS woitym



OpenStack Specifications developed by the OpenStack Foundation
OPEX Operating expense

OSS Operations Support System

PDN-GW Packet Data Network Gateway

PE Router Provider Edge Router

PoP Point of Presence

QoE Quiality of Experience

SBC Session Borderddtroller

SDN Software Defined Network

SDO Standards Development Organisation

SGSN/GGSN Serving GPRS support node/Gateway GPRS support node
SLA Service Level Agreement

SPService Provider

RGWRADOS GateWay

TOMS Telecom Operators Management System

TCP Transmission Control Protocol

TE Traffic Engineering

TSPs Telecommunication Service Providers

VIM Virtualized Infrastructure Manager

VM Virtual Machine

VMWare Proprietary Hypervisor

VNA Virtualised Network Appliance

VNF Virtualised Networlunctions

VNFP Virtualised NetworlkunctionsProvider

VPN Virtual Private Network

vswitch Any Ethernet switch implemented in software alongsidenside a
hypervisor. There are proprietary and open implementations of vswitch.
WAN Wide Area Network

Xen Proprietary Hypervisor


https://www.nec.com/en/global/onlinetv/en/event/toms.html
https://www.nec.com/en/global/onlinetv/en/event/toms.html
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(a) TE objective. (b) TE-NFV cost objective.

t dfezdts¢ 4. t(SLYBSH dz akzL &zO VNF fts5 hO

1 Otcd 3¢ d tBtesBSd VNF oMmMlsOdatse dzt ¥ Is!
hodHCtSH' 8 ydma 1O MIsOdzH Otclsdzdr o df OHEC ' o
9 tlszOdz! dets’ d3Oh ddzd, BHddz 9 dBBZOcO" 1
sHddz adBOCO' 4 ftesyj Mste' fod 'L Bz i BO ‘sdfy
dzO dzOh Is Iz © O dzdzw Hdzw €' dzyj 9 5° zOIs j dzls dzts fy
LdzOyd dedzv s (10 ° 20 dfmi ) .



Access ‘—)
-

@ Firewall VNF

Tunneling VNF

Aggregation

t dMkdesS 3. ltwed2dzvk0O ktfsdse’ “PRBj 6] )

z8B dzi o9o9tsHdIsd dzj ftslstc’ Bdzz ME &zOH dz'
te'dad 3 odfOHCOBd, B SBEIYE" @BSMHY Heo
szdzj dz2 dzed?2 VNF (oddi0Oc 0O’ HjSEBBRBft] M ")
tesL 3" 6 sOCddz yd dztsdz, hts HtsMisOIsdz 5 B
LOHBe sdz dzgd Isd f sdztso d dzlz ofm' n o fj iztsdz’ dz
oS BstedmlsOdzdz?y VNF) ; 1 BIsd HtsMiskzfz NFVI
MmM¢ dzOH O Is+ Mw L 5 ftesy M’ o, 80 B
HsMiskzY] iz, oHO" " Y’ sO vytlsdttd ©WOLd fjtoyj
okL&zOBBd MjtoHj ydzd SO, o HYf B9 ' HAS.

sty dipf Qo O JjBBkzd ck 10 BOIsted yw d3d
BzW jtcdL so Odesets adf OHSCEZ VNF i OdzOdz' L kL
BOdzt dzgC 2 4 (L ftsH  dz 9adlsteOls NFV), tdf
COdzOdz' 9@ Lo' wLClZ), todfm. 6 VNF' gzgiinddadyO"’

CS LOGCOdz dzgj L Okzo Oy j dedav, dzj L Odzj 3 dzts
HsfMszf iz (OCIsdydsts dzj " dalz VNF,
Iskzdzj dz @ Odzdzgy VNF L d&zOydetse B s L Odzj X
Micdgjdzls' 9. st &3 Ishte'sdy tkH &t &, o fdHN JO



dz' ¥y BtOdzH 3O jtc VNFs dzO t' adz' Octej cOy
shdets o dzts G s, hts, 2d@te todets, o' WL Odaets L
B'¢ CtOr fJtodL dzgOyjdedzv, wEChts o' H s’ H dz]

fd ftettflysdztt SC zOHdzd 2 OdzOdz' L. L HOtSA
Ctsdzd BB IsOCtsy oL edzv dzl BBs 9 Otels' fMmilsy NF
Ctsdzd 3 L 3" dzt ' s Bk d2O €' dgyj osdsz €
MisOdzH Otelsdzze MdIlskzOyYy' ¥ L odf OHCtSAdE hoadHCE

0. TEELf ybklsddodfMs' y' d&zj2 TE

[d OO Lk & to' Lddys &' 3y tjLbzd
tej L zdz sOIlsOd3qd L C sdi3B-NEEo Oddfsts tc ' d3glzls s d
JCo' 90dzj dglsdets™ BOSC M BOdz! dets’™ dzOls j dzls dzts fiy ks

1. l Otgls' Mmis NF VI (tedfm. 4) : 9 Otcls ' Mls
L O9 HWS iz’ -N FTVE 1 Hdztsdzd 2 tesL tod © VN&
L3 dzgh 2° Ist mqw, wChs ftos?2 N Vo "W gjdiyd Ouerte

HdzWw tsfydeseadzdr h Ot 9. 1 -NEYVR HHSL ® tSiazv T |
oHO " Y Ld3j dzh dIsd L OcOdz dzgz €' dz' &'sBIs'y j
tc' 9 jdz ftocsHEZSCIsdJodetsis® TE L OaHWwWCd dzOh

2. l S stedMisOdedzr f sMd dzOdzer ( BOdz. 5) :
o jdzdets’ ' Lddy’ . Bd@se " todets, yYJj o' WL
of jtwehj Bilsdd Lk -oyllsde Olsuff iNFEY .df s Isf tsifn) d dz
f tcOo d dzts, d34 dzh odSsted MisksP\s Is'OMwW { terd o,
oMisOdetso dzj dzts 20 d3Mm.

3. it sSLYtSH' dz dzOlsj dzls detsls (tcdm. 6) :
ftcdBdzdL dzs j C o' 9 Odzj dzls dzd 2 , IStsH ' w¢  HTfS
Hotsmn Isdff " o WNIB-NENEsis @Gse " todets, yj o' v
L d3gj dgh j dedg? Htoclzetse s -mistzd i ldzf y ddiss), BOAsH €
B'dzh odMmtsCts’ Ctsdzyd dzlstcOy "' fslssC 8
zOIs j dzlsdz’ fpls! wCtsedts jCMY sdzj dzy’' Odz'Wat€ zL o
BEW jtodz 2 MdlkzOy' ° . 14jLOdzjydets 9" H d3j s



IsO Iskdzj dz¢ 9 Odzdzv VNF BdzdL + € ' G dztsB O
dzOIls j dzlsdz' Mis! , otwOrRtsolzy yd dzj L dzOydzz o OG L

B. 1 ' Hyklds fMls! HB d&OIsj dzls desfls"

1dYUd B H'tesOdd@in Edz' sOlsd, hts ftotsSHT
offdzde ' dzOIlsj dzlsdetsfls® dzOdzy®s ¥ ¢ O VNF, o'

? 1 Otls' Mis! NVFI (tedfm. 4): oMmlsOdzse c
Hts Ldzedy J dedzv 9 Otclstsfils” NFV sO LB dz2 hjd
ody OHSC Mlswesed?2 YO LOLtd®BECd L L Olsted diz¢
dzd y yts®™ o Otclstsis” NFVI, d 3 olttOyj dzO oz
NFV & ®&BO' dis fteslsddzj ydze §ftsojH' deSlz L
Mstesets Hts LBdIsCtse s’ dzO Istg dgids, dztsfints * € o6 §
tcORE Or tsB “NFWVIs drotizL o TsEzw ° CteOh j totsL f SH'
okL zOd3d NFVI, ®BO2yJ dajL Odzj ydes o' H t6°
CtcOh j f tsH' dzj dzfs.



tdmiezdesS 5. 1 dSsstedmlsOdzedzy § s dzOdz' § d3tf

l S tstedMlsOdzdzy § s dzOdz' ( BOdz. 5) : Efy°
L3 dz0 wkzotste® o' WL OO L dzOIlsj dzlsdz’ Mmiss
Lded q j dzdzv o dSCtstcdMmMlsOdzdzy, dz2' ¥ E odfOHCE
dz' &z€ "9 HBMlskzflkz SO OFdHsgeFE IOt * dz@ Bl @Boh 2O
dz' dztz® 30 %.

? t sLYBH" dz d&zOIsj dzls dzsfyls ( &30 z. 6) :
LB ' 60O' Is: mMw L &Odyrtcectsdz, Mt ftedL oatsHdIs!
LOted B3C O 9o H ¢ dzyw HS &' dgyvw ‘ L Ols te
OdzOdas ¢ "tfutetsW ' dz' dzj L Odzj ydes o' H yY' dzj 2. )
(L = 20 d&Mm), &ZOIsj dzlsdz’ s+  f jto] OHtej MO


















