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Network Function Virtualization (NFV)

 Network Functions (NF's) are fully virtualized and run as
software on top of commercially available off-the-shelf
(COTS) hardware.

 Reduce network management complexity.

» Virtualized Network Functions (VNFs) are composed of
a set of interconnected Virtual Machines (VMs) [1].

+ Each Network Service (NS) is built of a set of
interconnected VNF's through Virtual Links (VLs) [1].
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Network Function Virtualization (NFV)

There is a need for a management and orchestration tool

[1]:

Hides the complexity - no need to worry about
VMs!

External
interfaces

+ Automates network deployments

» Scalability 2 more resources as the number of
users grows

S External interfaces

« Simple addition of new features
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ETSI NFV Architectural Framework

° ETSI NFV ISG. (2012) , NFV Management and Orchestration
Os-Ma : NFV
* Created a common reference 0SS/BSS : Orchestator
architecture for NFV technologies. :
. . -+ Or-Vnfm
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. el [2] and all E EM I EM 2 EM 3 Ve-Vnfm : VNF Service, VNF and
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https://www.etsi.org/deliver/etsi_gs/nfv/001_099/002/01.02.01_60/gs_nfv002v010201p.pdf
https://www.etsi.org/deliver/etsi_gs/nfv/001_099/006/02.01.01_60/gs_nfv006v020101p.pdf

ETSI NFV Architectural Framework

« NFV Infrastructure (NFVI) exposes ... NFV Management and Orchestration
the infrastructure resources as Os-Ma |
- - NFV
virtualized resources . OSS/BSS : Orchestrator
-+ Or-Vnfm
E E E 1 BN 2 EML3 Ve-Vnfm VNF Service, VNF and
. - T ] i
VNF 1 VNF 2 VNF 3
: ? ' v ) 4 L \vivigm
NFVI - - - !
Virtual Virtual Virtual
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Virtualisation Layer } Infrastructure :
Vl-Ha I Manager(s)
: Hardware resources H
.. Computing Storage Network |
Hardware Hardware Hardware ;
®—=@ [Execution reference points | Other reference points —



ETSI NFV Architectural Framework

NFV Infrastructure (NFVI) exposes
the infrastructure resources as
virtualized resources.

VNF is managed by VNFM and has an
assoclated VNFD, which provides
deployment and operational
information.

NFV Management and Orchestration

Service, VNF and
Infrastructure
Description

Or-Vi

Os-Ma NFV
1
OSS/BSS ' Orchestrator
-+ Or-Vnfm
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; T I i VNF
— —'- - ' Manager(s)
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ETSI NFV Architectural Framework

NFV Infrastructure (NFVI) exposes
the infrastructure resources as
virtualized resources.

VNF is managed by VNFM and has an
assoclated VNFD, which provides
deployment and operational
information.

EM performs the FCAPS management
for the application functions of the
VNF.

NFV Management and Orchestration

Service, VNF and
Infrastructure
Description

Or-Vi

Os-Ma NFV
1
OSS/BSS ' Orchestrator
-+ Or-Vnfm
EM 1 EM 2 EM 3 Ve-Vnfm
; : I i VNF
— — - ' Manager(s)
VNF 1 VNF 2 VNF 3
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NFVI
Virtual Virtual Virtual
Computing | Storage Network
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ETSI NFV Architectural Framework

NFV Infrastructure (NFVI) exposes the oo NEV Management and Orchestration
infrastructure resources as virtualized OsMa |
resources. P —— |, NFV
: rchestrator
VNF is managed by VNFM and has an -+ 5 orvnf
: . . : i -+ Or-Vnfm
associated VNFD, which provides — — - - r
loyment an rational information.
deployment and operationa ormatio : EM 1 EM 2 EM 3 Ve-vnfm | . vice VNE and
i —— —— — f . ; Manager(s) Infrastructure
EM performs the FCAPS management for + | ' ' ' Description
. ; . N VNF 1 VNF 2 VNF 3
the application functions of the VNF. : ’ |
S — } “}Vl‘l-Nf“ 3 - ! -+ Vi-Vnfm
i [NFVI '
Operational Support Systems (OSS) Virtual Virtual Virtual
. - - Computing | Storage Network
mterac_:ts with NFVO to_ deploy the service —— NV || Virtualised OrW!
and with NFVI for monitoring purposes. Virtualisation Layer : Infrastructure :
: Vl-Ha I Manager(s)
: Hardware resources
3 ; - Computing Storage Network !
Business Support SYStemS (BSS) 1S Hardware Hardware Hardware 5
related to commercial activities and
Customel’-faCIIIQ‘ interactions within ®—=& Execution reference points | Other reference points -_—
operations.



ETSI NFV Architectural Framework

An architectural framework for the
coordination of network resources

Cloud-based applications and the
lifecycle management (LCM) of
virtual network functions (VNFs)
and Network Services (NS).

NFV MANO main elements:
o NFVO

o VNFM
o VIM

Os-Ma
OSS/BSS ——
EM 1 EM 2 EM 3 Ve-Vnfm
— S - ; —
5 VNF 1 VNF 2 VNF 3
....... ! D T —
NFVI
Virtual Virtual Virtual
Computing | Storage Network
Nf-Vi
Virtualisation Layer —
Vi-Ha I
Hardware resources
Computing Storage Network
Hardware Hardware Hardware

®—=& Execution reference points
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NFV Management and Orchestration

(NFV MANO)
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VNF Service, VNF and
Manager(s) Infrastructure
g Description
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Virtualised Or-Vi
Infrastructure :
Manager(s)
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ETSI NFV Architectural Framework

Virtualized Infrastructure Manager (VIM)

Control and manage the NFVI virtual
resources used by VNFs and VLs

Certain type of NFVI resource
(compute-only, storage-only, network
only), or multiple types of NFVI
resources

Software image management

NFV Management and Orchestration

®—=& Execution reference points

Other reference points

Service, VNF and
Infrastructure
Description
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ETSI NFV Architectural Framework

VNF Manager (VNFM)

VNF Lifecycle Management (LCM)

VNF
performance/configuration/fault
Management

Gathers and offers information on
VNEF'’s behavior in the form of VNF
indicators, supplied by Element
Management (EM)

NFV Management and Orchestration

Os-Ma |
OSS/BSS t
EM 1 EM 2 EM 3 Ve-Vnfm
—r— _;_ _;_ I*}
VNF 1 VNF 2 VNF 3
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ETSI NFV Architectural Framework

NFV OICheStl’atOI (NFVO) y NFV Managcrr_lcirll and Orchestration
Os-Ma | NFV
* Orchestrate NS OSS/BSS : bt
o LCM : :
o On-boarding and management of - orvnf
: : -+ Or-Vnfm
NS Descriptors (NSDs) S S— - :
Performance and fault managemen
o Performance and fault management : EM 1 EM 2 EM 3 Ve-Vnfm | . e VNF and
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Hardware resources
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ETSI OSM

NFV Management and Orchestration

ETSI NFV: Industry Specification
Group that elaborates

specifications on Network £ OSS/BSS

Functions Virtualization Management &
Developed in ETSI open source e s Orchestration
group as a MANO (Focus on VNF/NS

o LCM)
VIM is officially a part of MANO, =

but in ETSI OSM implementation
it is bundled with NFVI

(NE\CInfrastrocture) (Focus on VM LCM)

®—=e Execution reference points - Other reference points == Main NFV reference points
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ETSI OSM

ETSI NFV: Industry Specification
Group that elaborates
specifications on Network
Functions Virtualization

OSM was developed in ETSI open
source group as a MANO stack
aligned with ETSI NFV

architectural framework

VIM is officially a part of MANO,
but in ETSI OSM implementation
it is bundled with NFVI

NFV Management and Orchestration

®——@& Execution reference points

Other reference points

Os-Ma
OSS/BSS : m?;::ator
-+ Open Source
EM I EM 2 EM 3 | Ve-Vnfm M A N O
H T i 1
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Computing | Storage Network
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ETSI OSM - Features

« VIM and Cloud agnostic
 Across different locations
* Scalability

e Dashboard
o Add new VIM accounts

o Day-1 and Day-2 operations

Open Source

MANO

A ]

Puhl-c clouds B "WWS

CIEGERE

..................................................... Open Source

| &IMAND

% openstack.
[setup for 1/0 intensive] o
. OPEN

“BACKBONE
NETWORK

¢ vmware
Backbone o vCloud Director
SDN o

£ openstack. 4
[setup for lat:mw ( o \)
sensitive -
i " wamazon | 7
% .
~<_ i _/SITEn

~—~" (Public Cloud)

& Projects (project19) = @ User (instructor1) =

No Instances Available

NS Instances

mins19 (1] project19 L]

practica2 (1] project33 =

projectda =

kubernetes =

w project16 =3

2

'VNF Packages

VNF Instances SDN Controller

16



ETSI OSM - VNF Package

« A zip file
o VNF Descriptor (VNFEFD)
o Software images for VM

« Provided by the vendor
o Topology
o Parameters

 No need to know any extra detail about the target infrastructure or other components that will be part of the

scenario [3]

NF Package #1

'

Parameter #1

Parameter #2

L _—_ |

Parameter #3

o f

Paraméter #n

NF Package #2

=4

"

Parameter #1

Parameter #2

Parameter #3

Paraméter #n




ETSI OSM — NS Package

« Describes how to combine a set of VNF packages @

NS Package “A”
NS param. #1

e Parametrized D‘%H: NS param. #2
NS param. #3

« (Can be easily customized upon instantiation
Q}?}(’ *'09,-
) . A %(b((\ + Parlameters 6’77@[@,
« Just need to decide [3]: x Q

o The target VIM (or VIMSs)
o Values for the parameters (IP addresses, etc.)

‘J , 4 inatance s 1 L Instance #2 Instance #3
m based on NS “A” t based on NS “A” 6L 4. pased on NS “A”
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0\
]

L]

3
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Example: NS Deployment (I)

OSM-OpenStack Testbed

s el ®
e e
Y Tee
q4 e
e @
V0o o®
hteee® o
[ ]
‘oo

Open Source

MANO

=
u
openstack.

VM

!
OpenStack cluster




Example: NS Deployment (II)

Deploying a NS with 4 VNFs each running in 1 VM only.

Edit VNFD Descriptor

Edit VNFD Descriptor




Example: NS Deployment (IV)

NS instantiation through the OSM dashboard

New Instance

Which NS?

Name * 4_VNFs
Description * Each VNF has a VDU with cirOs image
Nsd id * cirros_4vnf_nsd
Which VIM?

Vim Account id * Openstack-i2Cloud

SSH Key

Elegir archivos | Ningln archivo seleccionado

Seleccionar archivo | Ninglin archivo seleccionado

Cancel




Example: NS Deployment (V)

NS instantiation result in OSM & OpenStack dashboards

c @ localhost:8080/instances/ns/list/ € C A Noesseguro | 192.168.115.125/dashboard/project/network_topology/#/close

—
i openstack. = admin -

Routers

Grupos de seguridad

IPs flotantes

X

Instancia

NS Instances Administrador >

Identity >
Show 10 v entries

Operational Config
Name |: Identifier Nsd name Status Status

4_VNFs €04c971f-dc7f-4647-98aa- cirros_4knf_nsd  [EEEID
21824d1e12a7

Instancia

Showing 1 to 1 of 1 entries

$Z°ZLL ‘$9/°8GPILO0T




OSM Role in IoT-NGIN — 12CAT’s Slice Manager
]

Slice Manager

(RESTful API)

[ |
1

1

|

Multi-Tier !

[ Orchestrator ] !
1

(RESTful API) (RESTful API) (RESTful API)

' Open Source

[NFVO ' MANO]
|

(RESTful API)

VIM [E openstack] [ J] [RAN Controller]
kubernetes
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ETSI OSM Community

Significant number of commercial offers related to OSM Large and diverse community with 150 members
(OSM Ecosystem)

» 15 Global Service Providers
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