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Network Function Virtualization

Network functionalities are fully defined by SW, minimising dependence on HW

constraints
Traditional Network Model: Virtualised Network Model:
APPLIANCE APPROACH VIRTUAL APPLIANCE APPROACH
Splceri ' 0 0 [] n
| DPI @ CG-NAT GGSN/ VIRTUAL 3
, I B MEESS A APPLIANCES <
BRAS GGSNISGSN I Firewall PE Router =
PE Router B ] ORCHESTRATED,
pa— 7 AUTOMATIC
i & =
m — - . STANDARD 9
Session Border : HIGH VOLUME °©
Firewall CG-NAT Controller Knagenio STB SERVERS & 8
) — SWITCHES <
“ Network functionalities are based on specific HW with specific -
SW linked to HW vendors “ Network functionalities are SW-based over COTS HW
" One phyS|ca| node per role " Multiple roles over same HW
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Network Function Virtualization MANO
T RS TR e E—
UMY S)el: e (semantics)
FUNCTIONS

R T A A S O T SR S
............................ racrry

: COMMON W (resource
(Servers & Switches) mgmt)
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NFV adoption is increasing MANO

More and more network functions
become available (virtual, containerised, etc.)
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Network Functions MANO

A network function is any network node
(virtualized or containerized) with well defined

External . .
interfaces and functions

interfaces

FLEXIBLE SCALING
S External interfaces - Add more VMs as you grow

SIMPLER ADDITION OF NEW FEATURES
- Can be isolated in new VMs
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Network Services MANO

A network service is any network node
(virtualized or containerized)
consisting of interconnected VNFs

External
interfaces

™ External interfaces

External
interfaces
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Network Functions in Telcos MANO

NEF NRF PCF UbDM
Network Exposure Network Repository Policy Control Unified Data
Function Function Function Management
NEF, NRF, PCF, UDM,
AUSF, AMF and SMF in
this 5G architecture are
' network functions
AUSF AMF SMF
Authentication Server Access and Management Session Management
Function Mobility Function Function
UE RAN UPF
User Equipment Radio Access Network User Plane Function

5G network Functions
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All of them have to be
deployed, managed and orchestrated
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Those network functions can be provided by multiple
vendors
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So, multiple vendors will provide multiple orchestrators
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All of them need automated
of network services for
operations
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ETSI NFV stack MANO

NFV Management and Orchestration

Os-Ma o

o 0SS/BSS : Orchestrator
1 Or-Vnfm
EM1 EM2 EM3 Ve-Vnfm Service, VNF and
: _ , : VNF :
: : T : - Infrastructure
: - - —E Manager(s) Description
VNF 1 VNF 2 VNF 3
1 Funnf £ -+ Vi-Vnfm
O N _
: Virtual Virtual Virtual
: Computing Storage Network
Nf-Vi Virtualised Or-Vi
: Virtualisation Layer | ; Infrastructure :
VI-Ha I Manager(s)
: Hardware resources
“eespef | Computing Storage Network

Hardware Hardware Hardware

+—= Execution reference points |- Other reference points  wefem Main NFV reference points

NFV Architecture defined in NFV002
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https://www.etsi.org/deliver/etsi_gs/nfv-ifa/001_099/002/02.01.01_60/gs_nfv-ifa002v020101p.pdf
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ETSI NFV stack MANO

NFV Management and Orchestration

Management &
Orchestration
{focus.on VNF/NS

fad lifecycle)

Virtual Network

Functions

NEVI
(NFV Infrastructure)

#—= Execution reference points ~ ._|... Otherreference points  wefmm Main NFV reference points

NFV Architecture defined in NFV002
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What is OSM?
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IFAD1S | | IFAD24 IFAO08 : 1FA013 ||| IFA0O7 ¥A010 | | FA027 | |mond?
oo mode ™ §| sotooz gy soLoosi| S0L003 {MANO (Pert. A = =
il touchpoints) 1 FuncRgqmts) | metrics) | guidelines)
— | ‘ idelines)|  |'s0L013 | | TSTO10
[ (AP (APl
- common conformance
nd i :
e \ NFV Management and Orchestration e hestin
Papyrus I I Os-Ma-Nfvo
ideli { 0SS/BSS I - NFV Orchestrator (NFVO) —— I_ AR e S O
" ] 1
IFAO11
‘(\'f.ﬁ"” i Or-Vnfm -+ Vi : soL004 | | sotoo7 | !
S Rescurces] wnrip& | [(nsofile |
| i) EM ¥ e picg) | |structure) | |
- - \Ve-Vnfm-em i ) 1
+ - i L ‘1
H
service, VNF and 1| IFA014 | | soLOO1
e VNE \e-Vhfm-vnf Manager o ool s SOL006 :
(VNFM) Description 1 templates) NF " NS
Vn-Nf | ——:
NFV infrastructure (NFVI) [
Virtual Virtual Virtual =+ Vi-Wnfm <= om'
Computing Storage Network IFAD06
- 2 Or-Vi
1 Nf‘\ﬁ Virtualised
Y'm’a['“hun v b ‘ A Infrastructure W [ )
[ . o . :V"H¥ [ Manager 1 < n 4
L_| |Hardware Resources (VIM) \FADOS s0L014 |
Computing Storage ’ Network (VRmgme |
Hard Hard || Hardware el
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(NFVI

metrics)

@—® Execution reference points
+ Main NFV reference points
< Other reference points

Click on & spec numbers 1 access it
Mouse Over 1o view short-ade

Note thet all NFV drafts are avalable n ETSI ISG NFV ar
Alter y are wia the Pubiis! dl e

(Acceleration Technologies)

| I—-

| p——

| -

Os-Ma-Nfvo reference point
(interface between 0SS/BSS and NFVO)

Ve-Vnfm-em/vnf reference points
(interface between VNFM and EM/VNF)

VNF and NS descriptors and packages
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OSM in the picture.. MANO

Open Source

MANO

NEF NRF PCF UDM
Network Exposure Network Repository Policy Control Unified Data
Function Function Function Management
AUSF AMF SMF
Authentication Server Access and Management Session Management
Function Mobility Function Function
UE - RAN UPF
User Equipment Radio Access Network User Plane Function
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Magma network functions with OSM
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EPC Manager NS 1 EPC NS 1
1 1
VEPC Element Manager (KNF) i Magma AGW + Tester (VNF) 1
1 1
@ magmaOreer I VEPC (VDU) e
cantrol plare KDUs l
AGW UE emulator
ma
= [ O e
1 1
1 1
e e TR |
Physical Router (PNF) S1 interface
I ———  SGi interface
I
Web Cache KNF / Internet

Open Source
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Source
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OSM features/capabilities

- . ETSI\<( ))\




OSM capabilities

Infrastructure Network function Network function Scaling and business
management ‘ On-boarding Management . continuity
= ( @
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Multiple types of workloads, single engine MANO
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All VMs - Virtualized network function All Containers - Cloud-native network function

VM VM VM K8s K8s K8s

All Bare Metal - Physical network function VMs and Containers - Hybrid network function

Phy © Phy | Phy VM K8s | VM

© ETSI 22




Multi- VIM support
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aws /A 5

) AzUre
Public clouds

—2
E H
=)
openstack vmware -

Private clouds

«)’S . OPEN

Df_\D

SDN Assist

ey,

i

Open Source

wb MANO
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Multi cloud orchestration b MANO

PRIVATE TELCO CLOUD
(TEST LAB)

openstack. 23 rie2

@ West Europe

@ North Europe
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How this is possible? MANO

Parameterized topologies and day1, day 2 operations

\

NF Package #1 NF Package #2 T E NF Package #2 _—.

Parameter #3 Parameter #3 ]
Par m' r #n Paramg' ter #n Parame' ter #n |

Q )
NS Package “A”

Parameter #1

NS param. #1

NS param. #2
NS param. #3

v
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Juju- Generic VNF Manager w? MANO

4 ™ >
""*‘ Open Source /f(;\
M A N 0 " 2 9 7\ Open source and

Multi vendor VNFs
. ®Juyy)

(
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OSM Architecture
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Common
: osmclient GUI (ngui
Services (neut) ° Unified Northbound
S R T ® I | Interface (SOL005-based),
I
1 decoupled from LCM
: . P
: DC:"‘;“ ' NEL ° E2E orchestration through
atabase N
: (NoSQL) : Life Cycle Manager (LCM)
1
: 1 o Message bus for async
: : communications
Object h
: atarepe ! Kafka bus o Common DB, auth and
: : VCA object storage
" 1 PLA
! TSDB ’ Integrated components for
: (Metrics) : ° policy, fault, performance
1 1 POL management and placement
| 1
I : ° Complete control
: 1 through CLI and UI
1 1 MON
‘\ = oo /' Execution environments for
B s * ° VNF configuration
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Automated
onboarding process

Step 0: VNF/NS Packaging

Step 1: Network service instantiation - Day 0
configurations

Step 2: Network service initialization - Day 1
configurations

Step 3: Network service reconfiguration - Day 2
configurations

29
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VNF Package 1
(unique)

1. Instantiate Network Services/Slices,
making VNFs manageable (“Day 0”)

2. Initialize VNFs so they provide the
expected service (“Day 1”)

3. Operate the service: monitoring,
reconfigurations and (closed-loop)
actions (“Day 2”)

Open Source

MANO
Juu

(instantiation with
optional parameters)

] ‘ vmware
S t vCloud
openstack.

Network Service
Instance

=)
R | VNF9$VNF2 ]

30
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INSTANTIATION | OPERATION

| NS Package |
o,

VNF PACKAGE
BUILDING

| VNF A Package |

NS PACKAGE
BUILDING
| NS Package |

VNF A Package

VNF A Packa e

T meges )

I
I
I
| .
VNF (LVNF B Package ] VNF B Package | Actions
| (0ay2)
VNF Z Packa e VNF Z Packa e :
e | |
| ]
Open Source b’

© Fiyio
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I
[ INSTANCE |

-

I
I
I
I
I
I
I
I
I
I
I
,‘, PpRAMETERs‘
I
I
I
I
I
I
I
|
.

E SERVICE PROVIDER

VNF VENDORS
[
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OSM Community and Ecosystem
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Open Source

OSM community is really LARGE AND
Y Y MANO

DIVERSE, with 148 members today

* 15 Global Service Providers
- * Leading IT/Cloud players
-« VNF providers

p telenor

......................

sennne Wopmmicta T T LaalE ssasae
.....

AU’ () ACCEDIAN gecanture A ADLINK FADVA Soas -q,f'?'@‘""-""" [\ B wn Arize it 0 el arowd Ates A IFerw. . Evigzwitch
cubsbit -"“-"-"dﬂll Cnicsas °comcnor:mp19l -'3:"~l~‘:$1\-\rc~°‘“’"" Clstatrames) DULEC - Clogc *EANTE s ’,‘g o EEOZET g amrinix [ JS——
CUAEEDN @ Z ﬂex:)( T st Fllﬁ'ﬁl.l Mistons ) Seac 2 .Q A, iconcetiv 10 TOLGT dea invare Nioblox innowa #b (ntel)
. [PRS | Y Wum\ O  MaveunbesdowCom -t !MQ‘OQW _&
A
W v P hctirin Cueonads NETSCOUT MexTwomss DY 4T optare Pk oy (= e— 0 von Procdapty™ papcan S et ‘@w
arn [ srulimet s SUIKE biid 14 Tt crn g TockMexus [ v o o telenivs @ TNO gguesmack uonten: ULAK Avwesna
: L feadlnin e 0aa e e bttt R e
s Tl
sty o ASEURION o rprrre BIGY UMVOMEY i
B @ = BTN G0 82 (O) (100 sty TS viavt vmocrs oo R MM <o (7) ZTE
......... —
LA )

© ETSI 33



OSM Ecosystem

MYycomos|

/N Netcracker

An NEC Company

|
& Consulting & @
' Integration

Open Source

MANQG

Tne Assurance Cloud Company™
@ VNFs

........

MATHONET = MOBIL=UM
F:3RTINET  © SANDVINE

w -y
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OSM commercial distributions

Charmed OSM CAN@N I CAL

W

TeOSM TATA
TATA ELXSI

WhiteNFV whitestack

© ETSI
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https://charmed-osm.com/
https://www.sdxcentral.com/articles/news/rift-io-releases-commercial-mano-software/2016/11/
https://www.tataelxsi.com/news-and-events
https://whitestack.com/products/whitenfv/
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OSM Releases and Events
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Latest Releases

G2 . Open Source 1y, Open Source
Release ELEVEN  [ESsINN0 Release TWELVE ~ REE=lFS\[0
Release ELEVEN Release TWELVE
e SOLO04 and SOLO07 package formats * NF Healing (VDU healing, auto-healing)
e Brand-new support for Google Cloud * SOLO03 support as G-VNFM
*  Fine-grained operations in CNFs *  Upgrade of charms and primitives
*  Better coordination across PNFs, VNFs, and CNFs * Additional support for Anti-Affinity
CNF monitoring from Kubernetes metrics *  Extensions for CNF/K8s support
* Enhanced installation process e Password security

ETSI7__ )\ D
\ Y kubernetes Google Cloud

© ETSI 37



LTS for OSM

Release TEN LTS
L} 1
Release
ELEVEN STS
Release TWELVE LTS
helease
THIRTEEN
STS
Release FOURTEEN LTS
Release
FIFTEEN
STS
2 2 2 2 2 2
0 0 0 0 0 0
2 2 2 2 2 2
1 2 2 B 3 4
Dec June Dec June Dec June

© ETSI

ANON

Dec

Open Source

% MANO

LTS STS
Releases Releases
(Long Term (Short Term
Support) Support)

24 months 6 months
community community
support support

g Oriented to
Oriented to | . .
production innovation &
development
foelision .nﬁﬁﬁgi.gﬁ &
stability agility
Community
grants Upgrade on a
upgrade best effort
between basis
LTS's
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Hackfests Ecosystem days

. 8gm#l\1ﬂ2R:1a10ﬁeSL ; Rtemlgte t e  OSM-MR#12 Ecosystem Day 2022

° - ackfest - Remote

o OSM#11 Hackfest - Remote ° OSM#12 Ecosystem Day November 2021
° OSM-MR#10 Hackfest - Remote ® OSM-MR#10 Ecosystem Day March 2021
e  OSM#10 Hackfest - Remote e  OSM#10 Ecosystem Day December 2020
e  OSM-MR#9 Hackfest - Remote e  OSM-MR#9 Ecosystem Day September 2020
e  OSM#9 Hackfest - Remote

e  OSM-MR#8 Hackfest - Remote ° gzm#l\j:;gsgstem tDay ;uneMZOZ(; 2020
e  8th OSM Hackfest - Lucca (ltaly) ° . cosystem Lay Marc

e  7th OSM Hackfest - Patras (Greece)

e  6th OSM Hackfest - Santa Clara (CA, USA)

e  5th OSM Hackfest - Barcelona (Spain)

e  4th OSM Hackfest - Palo Alto (CA, USA)

e  3rd OSM Hackfest - Oslo (Norway)

e 2nd OSM Hackfest - Madrid (Spain)

e 1st OSM Hackfest - Sophia Antipolis (France)
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https://osm.etsi.org/wikipub/index.php/OSM12_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM-MR11_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM11_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM-MR10_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM10_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM-MR9_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM9_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM-MR8_Hackfest
https://osm.etsi.org/wikipub/index.php/8th_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/7th_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/6th_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/5th_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/4th_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/3rd_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/2nd_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/1st_OSM_Hackfest
https://osm.etsi.org/wikipub/index.php/OSM-MR12_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM12_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM-MR10_Hackfest#OSM_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM10_Hackfest#OSM_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM-MR9_Hackfest#OSM_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM9_Hackfest#OSM_Ecosystem_Day
https://osm.etsi.org/wikipub/index.php/OSM-MR8_Hackfest#Ecosystem_Day
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wget
https://osm-download.etsi.org/ftp/osm-11.0-eleven/install osm.sh

chmod +x install osm.sh
./install osm.sh

Charmed installer

wget | | Try yourself !
https://osm-download.etsi.org/ftp/osm-11.0-eleven/install osm.sh
chmod +x install osm.sh

./install osm.sh --charmed
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https://osm.etsi.org/docs/user-guide/latest/03-installing-osm.html#other-installation-methods
https://charmed-osm.com/
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Thank you

Questions?
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