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Functional Management of -« <b - S

MANO (Management and Orchestration for 5G Core)

© Manages the lifecycle of NS

© Exposes NS lifecycle management interfaces to the OSS/BSS

© Sends NS lifecycle management notifications to the OSS/BSS

© Exposes virtualized resource management interfaces to the VNFM
© Sends virtualized resource management notifications to the VNFM
© Manages the VNF lifecycle via the interfaces exposed by the VNFM

© Manages virtualized resources via the interfaces exposed by the VIM.
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SW Instances

Network Service (NS)
Management

VNF Management (VNFM)
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/ T Virtual Network

Virtual C/N/S +

virtual Virtualisation Layer

© Manages the lifecycle of VNFs

© Manages virtualized resources associated to
the VNF it manages via the interfaces exposed
by the VIM or NFVO

© Exposes VNF lifecycle management
interfaces/APIs to the VNF, EM and NFVO.

© Sends VNF lifecycle management notifications to
the VNF, EM and NFVO

© Manages VNF initial configuration via the
interfaces exposed by the VNF.

Virtualized Resources
Management (VIM)

© Manages the NFV infrastructure resources
(compute, network and storage) in one or more
NFVI-PoPs.

© Exposes virtualized resource management
interfaces/APIs to the VNFM and NFVO

© Sends virtualized resource management
notifications to the VNFM and the NFVO

NFVI
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NFV Orchestrator
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Interoperability Testing between EU-KR

* Intercontinental Interconnection Demo (1st Review Meeting, Finland, June 2017) : System

Interoperability

«  MANO Interoperability Testing between EU-KR 5G Core (PyeungChang Olympic, Feb. 2018)
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Intercontinental Interconnection Demo:

TCP Throughput Testing

JPerf 2.0.2 - Network performance measurement graphical tool

JPerf
Iperf command: iperf =s —u-P0 -i 1 -p 5002 -fk N
Choose iPerf Mode: Client Server address Port

Parallel St ! et, Stop IPerf!

. Server Listen Port 5,002 2 Client Limit H

Num Connections

. Tue, 14 Nov 2017 15:13:50
Application layer options A

Bandwidth & Jitter

Enable Compatibility Mode

250,000
. 0
Output Format KBits <] (
Report Interval 1 2 seconds T 1000
sting Mode %
v 500
st port =
File 25
Time (sec)
Transport layer options 2 |

Choose the protocol to use
TCP

b] £b.U-£/7.0 secC
6] 27.0-28.0 sec

Y1785 KBytes
91463 KBytes

/51899 Kbits/sec
749265 Kbits/sec
6] 28.0-29.0 sec 90160 KBytes 738587 Kbits/sec
6] 29.0-30.0 sec 91604 KBytes 750416 Kbits/sec
6] 0.0-30.0 sec 2751806 KBytes 751426 Kbits/sec
6] Sent 1919494 datagrams

—————

Save Clear now Clear Output on each Iperf Run

LInP
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Intercontinental Interconnection Demo:
UDP Throughput Testing @

JPerf 2.0.2 - Network performance measurement graphical tool
JPerf
Iperf command: iperf -c¢ 192.168.231.10 -u-P1-i 1 -p 5002 -fk -b 1000.0M -t 10 -T 1 9« Runl*r”
Choose iPerf Mode: ) Client Server address 192.168.231.10 Port 5,002 2
Parallel Streams 1{|<
Server Listen Port S 1 ( -
e
Num Connections H L
Output Format KBits [C]
Report Interval 1 I seconds Bandwidth
Testing Mode Dual Trade 650,000  a ——n
test port 5,001 2 600,000 ) il
Representative File 550,000

[ 500,000

»

Transport layer options

Choose the protocol to use

TCP
1B 250,000
200,000
150,000
100,000
50,000
© uDP
~ 0 0 . 0 25 0 3.5 0 .5 50 55 6.0
UDP Bandwidth 1,000 2 MBytes/sec & Time (sec)

UDP Buffer Size

UDP Packet Size 1,500 Byt | Output |

4] U.U-1U.U SeC /5b4bY KBytes b1lYo4/ KDITS/Sec

4] Sent 633788 datagrams

4] Server Report:

4] 0.0-10.2 sec 287419 KBytes 229779 Kbits/sec 8.160 ms 433571/633787 (68%)

L
. [
IP layer options [
[

TTL 1= [ 4] 0.0-10.2 sec 30 datagrams received out-of-order
D

Type of Service None [T ]
Bind to Host

IPv6 Save Clear now Clear Output on each Iperf Run
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MANO Interoperability Testing

« ETSINFV SOL WG (Solution WG)

= Started from May 2016
= Stage-3 protocol based on ETSI NFV GS IFA specification

= SoL00S
1 NFV Orchestrator
| 0SS/BSS = (NFVO) i
i
Or-Vnfm -|— SOL0O03
Ve-Vnfm-em

EM ] ;

Ve—anm—vnfi SOL002 VNF Manager AL
VNE | (VNFM) :
[

= i
-i—\fn—l'vlf Vi-Vnfm —|—

1
ME-Vi ]
. o Virtualized Infrast '
NFVI  p— ructure Manager
(VIM)

SOLO001 TOSCA based NFV descriptors specification

SOL004 VNF Package specification
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MANO Interoperability Testing

MANO IOP(Interoperability) for 56GCHAMPION

SOL005
OSS/BSS Orchestrator Orchestrator

SOLO003

IFA005/006

SOL002
VNF/EM

M-IOP-5GCHAMPION Candidate Interfaces
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MANO Interoperability Testing

« APIs for IOP

« VNF LCM interface
- Create VNF instance resource (VNF Identifier)
- Delete VNF instance resource (VNF Identifier)
- Instantiate VNF
- Terminate VNF
- Operate VNF
- Scale VNF
- Create Subscription
- Create Notification

* VNF Indicator interface
- Get Indicator Value

* VNF LC operation Granting interface
- Grant Lifecycle Operation

 VNF Package Management interface
- Read VNFD

| 15



MANO Interoperability Testing

 VNF packages for IOP

® (Contains

- the VNF descriptor (VNFD) that defines metadata for package
onboarding and VNF management

- the software images needed to run the VNF

- optional additional files to manage the VNF (e.g. scripts,
vendor-specific files etc.)

® s digitally signed and delivered by the VNF provider Software
as a whole image(s)

Is immutable (protected from modification)

Is stored in a repository by the NFVO Additional
Can be accessed by VNFM files

| 16



MANO Interoperability Testing

* VNFD for IOP

® Defines VNF properties, such as VNFD
* Resources needed (amount and type of Virtual VDU -
Compute, Storage, Networking) -
e (7]
e Software metadata gllel S A
. I — Q
* Connectivity AEITEILE:
. . . . . SlIol]|s|]|E
* External Connection Points (described via CP Descriptors, CPD). I= >
* Internal Virtual Links (described via VL Descriptors, VLD) n
* Internal Connection Points (described via CP Descriptors, CPD)
* Lifecycle management behavior (e.g. scaling, Internal VLD

instantiation)

* Supported lifecycle management operations, and their
configuration

* Supported VNF specific parameters
* Affinity / anti-affinity rules

External CPD

Deployment Flavour

® Defines deployment flavours (size-bounded deployment
configurations, e.g. related to capacity)
| 17



NSD E
y_\

NFVO

EU
(Finland) o o
L@®sem -

Eastern Finland
‘Western Fintand

Southern Fintand

Services for PoC

Europe PoP
+ Real-time streaming 360 degree video

» Integrating HD/360 video content in AR
+ AR with Maps and interaction

NFV/SDN
Mobile Core

Korea PoP

g

W
NFV/SDN
Mobile Core

*

[

:" Control & Management IOP

System IOP for application service.,
“' ¥ .‘
" \ ZE KIcT CZE

4

4
ETRI

@:%)

Network Service Network Service
1% (@t @28
g eNB emulator VEPC VEPC eNB emulator

360L%Iiservef (((' @ @ @KOREN @ @ ‘))) 3wgcnem

iPerf server

| 18



MANO IOP PoC: VNF Instantiation Scenario

1. vEPC instantiated

- Femto AP for LTE service
- eNB Simulator for mobile core performance test

Femto-AP MME
SGW PGW 360 Live Camera
PDU-NAT | VR CDN
: : Server
_eNB SDuU PDU
Simulator

MANO

--- Control Path

Data Path

- MANO Path
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2. Events from 360 Live & CDN service
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MANO IOP PoC: Auto-Scaling Operation Scenario

3. Auto-scaling operation

PGW

PDU-NAT

PDU

=
B Femto-AP §—es MME
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