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Network Function Virtualisation

Avamtuén Owtuakwv umnpeowwv (Network Services) w¢ ouUvBeon

AeLtoupyilwv vAomotlnueveg o Aoyloptko (Virtual Network Functions) mou

EKTEAELTOL OE YEVLKO, EUTTOPLKA OLAOECLHO €EOTIALOUO KOl ETUTPETEL TNV

avTiKataotaon €O IKEVIEVOU Kat akpLBou diktuakoU e€oTALOMOU

Baolka TAeoveKTA LT

 Meilwon kootouc (CAPEX/OPEX)

e Kevtplkomolnuevoc eAeyxoc Ko SLtaxeiplon

* Avvatotntayla Kota mapayyeAia dlopoipaonc kol avabeonc mopwv

 KaAutepn mpooappoyn o€ aAAOYEC HECW AUTOMATOTIOLNONG TNV
dlaxeiplong diktuou

* AneleuvBepwon amo to vendor lock-in
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NFV Orchestration
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NFV Descriptors
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KaBe VNF meplypadetal peEow TOU
VNFD

e Virtual Deployment Unit (VDU)
dnAwvel touc topoug (flavor) mou
ataLTeLTal

NSD O&nAwvel Ttnv
urtnpeaoiac amo ta VNF

VNFFG dnAwveltnv dtataén twv VNFs

ouvBeon 1INC



NFV Infrastructure

__________________________

Network Node

(Neutron)
ML2 Plugin SDN Switch

SDN Controller
(oDL)

Compute Node

Compute Node

Compute Node
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LABORATORY

To Openstack givat o de-facto Virtualised
Infrastructure Manager (VIM)
H evowpatwon tou SDN adopa
* Tnvemkowvwvia petat twv Compute
Nodes
* Tnv enkowwvia evtoc twv Compute
Nodes avapeoa otic VNFs
H aAAnAouyia kat dtacuvdeon twv VNFs
eAéyxetal amo tov NFVO (Service Function
Chaining)



NFV Deployment
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OLtpelc paoelc tov DevOps KUKAOU

Dev 0SS
trigqered trigg?red

I
Store and NS validation NS consollda.t|on and
operation

NS/NetApp

Programmability
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Dev Ops
https://medium.com/@ neonrocket/devops-is-a-

. culture-not-a-role-belbed149b0
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Service Function Chaining

Function 1 Function 2 Function 3 Function n

Traffic
Virtualised Infrastructure

e  Muw aAlvoida Aettoupywwyv uninpeoiac (SFC) opilet pla oplopevn Slataén autwy ou IPEMEL va eTtBANOEeL
ota npowboupeva makeTa N mAaiola we anoteAeopa taévopnonc (classification)

« OLbuokoAiec edappoyng TNEG OUYKEKPULEVNC aAAnAou)iac mpowBnonG TN Kivnong adopa oe:
 E&aptnOEL; TOTTOAOYIKEG
 NMoAumAokotnta dltapopdwonc Kot puOULONC
e  TexvikwVv eMAOYNC Kal TaélvOpNoNGTNS Kivnong
EAaotwkotnta napadoong tng unnpeoiog (service elasticity)
Edappoyn MoAITIKWY UTNPECLOC
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Texvikec ya epappoyn SFC

Example: NSH encapsulated in VXLAN

) Network Services Header
Service Path: }\ Index:
The Service Chain ID The hop in the
Service Path (24 bit) / Index
VLAN based

Optional Metadata

Ethernet MAC address based
MPLS-SPRING (source packet routing)
Awktuokn Eriitkedpaida Yrinpeoiac — Network Service Header (NSH)
 (+) M dopa taéivounon yia kaBe pon

* (+) Ymootnpien petadopac peta-6€60UEVWV

* (-) Ymootnpi€n amo switch routers kA

* (-) SF mpemeL va eivat NSH cupPatec

@ﬁi@%ﬁ% Yuumnooto Wnoakng Texvoloyiag "20 xpovia EAET"
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EkpetaAAevon tou SDN yia to SFC

Control Node(s)

Open

vSwitch

Legend Top Of Rack J |
(—)<_> ::"LFQNREZ:' e Switch 3 Control nodes

‘ to use 3 ODL
<> S:::Iltlliearﬁ;etaat;i \S/XLAN clustered instances

e AmAomolnpEvn vAomoinon
O SDN controller exeL mAnipn €kova tTou SLKTUOU
 Mewwvovtal ol iBavotntec AaBwv oTLc puBuLloelc TwWV OLKTUOKWVY KOUBWV

https://github.com/sonata-nfv/son-sp-infrabstract
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VNF Forwarding Graph

CP = connection point, VL= Virtual Link

e Turuko moapadadetypa VNF aAvoidac
He Tpelc SladopeTikouc ypadouc
(forwarding graphs) vywa duvo
SlopopETLKA LLOVOTIOLTLOL
(forwarding paths)

* VNFFG1@NFP1: VNF1-VNF2-
VNF3

| *  VNFFG1@NFP2: VNF1-VNF3
ETSI GS NFV-MAN 001 V1.1.1(2014-12) | ° VN FFGZ@ N FPZ: VN Fl-VN F3

* NFP1: CPO1-VL1-VL2-VL4-CPO2
* NFP2: CPO1-VL1-VL3-VL4-CPO2
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Network Slicing

* Eva amo Tt TUO UTOCXOMEVA I e—
’ OrK: communication service n orK: all mobile services via all types of devices
Xapa Ktn p l_OTLKa TO U 5 G via phones in the communication across all industries

industry
Service/Device Service/Industry
Communication service

e JuvbualelL texvoloylec VEPOUC HE TIC i, toxt an et -

- ~20Gbps = cation, Intern
ouvatotntegtou SDN kat NFV 0 = e [ D R

 Texvoloyleg £LKOVLKOTIOLNONG st G~ i
epopuoloviol amo OKpn O AKpN Lo
ocuprnepthapBavopgvou kat tovu RAN

b

Multiple 5G networks ? X Network Slicing !

 3to RAN avapevetal vnootnplén eite |
oe buowo eminedo (mx ddoua) site = L T obtaimadianasics” g
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ATtAoTtoltn eV ewkova OKTUoU 5G

Data Network
(DN)

e Eva ovotnua PBaowopevo oe 3GPP
MPOTUTIAL ATTOTEAOULLEVO OTTO:

e 5G Access Network (AN)
e 5G Core Network (CN) Network
* UEs i

Access
Network )

3GPP TS 23.501: System Architecture for the 5G System; Stage 2
3GPP TS 23.502: Procedures for the 5G System; Stage 2

ml

Air
Interface




[MANPNC eLkova evoc dLKTuou 5G

antion group

/ : uDC | \
1| o] :
NSSF NEF NRF |I AUSF PCF AF
| g _uom | | AUSFe « |
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Nnssf Nnef Nnrf Nudm Nausf Npcf Naf
Control plane AMF SME
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UPF

gNodeB
(NG-RAN)

User plane
function

AF
AMF
AUSF
DN

FE
NEF
NRF
NSSF
PCF
(R)AN

SEPP
SMF
Ubm
UDR
UDSF
UE
UPF

Data Network
(DN)

Application Function
Access and Mobility management Function
Authentication Server Function

Data Network

Front End

Network Exposure Function

NF Repository Function

Network Slice Selection Function

Policy Control Function

(Radio) Access Network

Security Edge Protection Proxy

Session Management Function

Unified Data Management

Unified Data Repository

Unstructured Data Storage Function

User Equipment

User Plane Function

* Service Based (SBA/SBI/NAPS)
e Virtualisation and slicing
» Softwarisation/Cloudification

* APIs

* Harmonised protocols
* Exposure to 3rd parties
e Backwards & Forwards

Compatibility

3GPP Rel-15 establishes the foundation for 5G NR

For enhanced mobile broadband and beyond

Scalable OFDM-
based air interface

Scalable OFDM numerology

Efficiently address diverse
spectrum, deployments
and services

Flexible slot-
based framework

Ll 2 2 4
i i
v
=
A
A

Self-contained slot structure
Key enabler to low

latency, URLLC and
forward compatibility

Advanced
channel coding

Y

ME-LDPC and CA-Polar’

Efficiently support
large data blocks and a
reliable control channel

Massive
MIMO

s /"“\\

Reciprocity-based MU-MIMO

Efficiently utilize a large #
of antennas to increase
coverage / capacity

Mobile
mmWave

W=

Beamforming & beam-tracking

Enables wide mmWave
bandwidths for extreme
capacity and throughput

Source: Qualcomm
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5G Metpnoelc ko Aeiktec Emibooswv

[l TNV petafoon oto 5G €xouv oplotel KPIs mou opyavwvovtal avaloya e To
5G network slice

= eMBB (Enhanced Mobile Broadband)
= URLLC (Ultra-reliable and low-latency communications)
= mMTC (Massive machine type communications)

[lot TNV METPNON KAl TNV emBePaiwon toug €xouv xpnuatodotnbel 3 epya amo
tnv E.E
= 5GENESIS (EKEDE Anpokpttog)

YAomoinon epguvnTikwv 5G urtodopwv

Mpayuatonoinon OOKWWWV Kol METPNOEWV OE TEPUTTWOEL OLAPOPETLKWV
verticals.
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Athens5GLink

Yrtodopr) yla tThv uAomoinon UETPROEWV
Kol ETKUpwonC Twv 5G KPI

Awaouvdeon pe RF pe 1o ynmedo oto
AlyaAew

Alaolvbeon  péow  EAET e mé

epyaotnplo tng COSMOTE

Yrnootnpilet eni tou mapovio¢ 4G+ /
NFV / SSN / MEC

Oa vumootnpilel 5G - Non-stand alone
(NSA) ato I212 2019 kou stand-alone (SA)
swq 2020

HGPEXEL CX.UTO[J.(ITOT[OLI’] on NG :

QVarttuéng TEPOUATWY Kat Anng Kat
enesepyaolag AMOTEAECLATWY
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