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PoC overview

* Presentation of ZSM PoC#2

* PoC objective: Demonstrate the capacity to automatically scale out a deployed network slice
instance across multiple administrative domains

* PoC timeline: 01.01.2021-31.03-2021 (3 months)

* Alignment with ZSM
e ZSMO0O01 (Use Cases) and ZSMO0O03 (Network slicing features)

Taefinica Q) ifiss  uedm
Universidad !‘? . 56-U|““|

7\ telenor  (J open Garlos I 5TONIC

© ETSI 2



Open Source * Background information

MANQ |




Open Source

5G-VINNI project LD MANO

* 5G-VINNI project’s vision: build an open large-scale 5G End- ®
to-End (E2E) facility that can Main Facity Sites
* demonstrate that they 5G network KPIs can be met ¥ Experimentation Faciity Sites
* be validated, accessed and used by vertical industries to test use @M°V‘"ga?ﬁ‘;;"'s';§“‘ﬂ“°"

cases and validate KPIs.
* 5G-VINNI built out of a set of interworking facility sites

* Main facility sites: offer E2E 5G network capabilities to real-
world verticals, with well-defined SLAs

* Oslo-Kongsberg (Norway); Martlesham (UK); Madrid (Spain); Patras
(Greece)

* 5G-VINNI experimentation facility sites: provide
environment for advanced experimentation and testing
possibilities on (combination of) elements of the E2E model

e Aveiro (Portugal); Berlin (Germany); Munich (Germany)

. Mﬂyirg experimentation Facility site: satellite connected
vehicle
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5G-VINNI facility architecture

From a generic 5G-VINNI facility blueprint... ... to a specific 5G-VINNI facility realization
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The PoC makes use of the assets from these two

5G-VINNI facility sites
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OSM — Release EIGHT

e Alignment with ETSI ISG ZSM architecture (cf. ZSM002)

* OSM can be mapped to a ZSM management domain
* OSM stack aligned with ZSM architecture principles (SBMA, modularity, scalability, zero-touch,...)

* From OSM perspective, OpenSlice behaves as upper OSS/BSS layer
* OpenSlice (Service Orchestrator) consumes OSM NBI capabilities.

ZSM framework consumers Domain Analytics
0SS/BSS ?: (jg: -
client ui MON
¢ SOLO0S + NS LCM calls
Coen Soures Domain Control Domain Orchestration Domain Data Collection
MANO Py IY YT P || oY 9V ¢ 2y
VIM WIM -
#IM *T-SDN é orvi RO plugins || | plugins :ﬁ:mcs LM VCA PLA MON
integrated (TAPI, MEF...)
PNF Integration Fabric Domain Data Services Supporting services
S
2 TRANSPORT VIRTUAL PY oY || Y ?Y 9y oY QY
Z5M Scope HNFs DOMAIN > Q&Aw a Kafa |1 et Tspg | [©OTmOn ?ttc’,‘f:gte Auth pOL
Domain Managed Infrastructure Resources Hm ':::'?3.!'.2’.‘&'.!/5 Azure — H_ér ﬂu:v;
On the mapping of OSM modules with ZSM services

ananananan
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Open-source operations support system
(OSS) solution providing Service
Orchestration functionality

* Including both service fulfillment and
assurance lifecycle phases

CFS viewpoint: user-friendly web portal
for the interaction with the vertical
customers:

*  Browse slice templates (VINNI-SB’s) in the
Service Catalog.

* |ssue and capture service orders
* Retrieve PM/FM data on deployed slices.
RFS viewpoint: consumption of OSM NBI

capabilities to deploy and operate the
virtualized components of the slices.

© ETSI

Applications
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Link: https://openslice.io
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Scenario description

* Vertical industry &]e.g., PPDR, e-
Health) NetApps hackathon

* Involving developers from Spain
and Greece

* NetApp submission service hosted
in Madrid facility site

* Re: GPDR policy, NetApps binaries
and data must be hosted in the

éb' .~ home country.

2

Greek NetApps
Storage

. amw 7 Network slice scaling out
packanen, e operation:

host
* Automatically triggered in Madrid,
because of unexpected load surges
-> reactive correction action

* Propagated towards Patras, due to
forecasting reasons -> pro-active
corrective action

Spanish teams Greek teams

© ETSI 9



Multi-site NW slice — design & deployment

N |
| N SD F |
| |
|

|

| |
| Backend API |
: LB-1 Web Server LB-2 brokering |
[ service |
| \I/ I
| |
| L

| pub_net backend_net |
| R |Essmen ]

| Iba_net Ib_sb_net |

e

192.168.20.0/28
msmm  192.168.28.0/28

static IP so Web Server (Angular)

" canforward traffic

static IP for LB (HAproxy) internal
configuration

© ETSI
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es_gr_net

I
$b_repo_net|

Repository
Catalogue
Service

Repository
Catalogue
Srvice

Catalogue DB

T

backnet

- Madrid

— Patras

LB-1, LB-2, LB-3: LB_VNF (by
OSM)

Web Server: Wserver_VNF:

* Scalable — VNF metrics,
granularity 5m

Backend API brokering service:

Wserver2 VNF

* Scalable — VNF metrics,
granularity 5m)

Catalogue DB: Generic_VNF
(Vanilla Ubuntu 20.04)
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Multi-site NW slice — operation
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Traffic
Generator

Backend API
brokering
service

* OSM-triggered scaling out (auto-scaling)

** OpenSlice-triggered scaling out
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PoC user story

NSS-A NSS-B
______________________________________________ r_____________________________e__" l_____________ﬁ______________" 7]
”af ‘\\ ,," \\\ | Bac . Pl : L Re ry :
I \ / \ | LB-2  [—>| Web Server — LB2 |— brokering (1 LB-3 | Catalogue ———|Catalogue DB | |
|’ a \l 'l C\ open ‘| : service | | Service |
< g |
H < J‘ open H 1 v ! | . * JEackenaRpl} | | | Backend AP | % * |
: : @ : : : Web Server brokering t | broke_ring Catalogue DB} |
: r'y : : 7y : | rvic : ! —— : ~ Madrid
: G i : @ @ : : é * * ! Backend API | | : Backend API | % |
H brokering ~—1 brokering I
1 v 1 1 A 4 1 | 1 Web Server 9 |
: ] - : : ) : : service : : service :
1 1 pen Source 1 1 Open Source 1 * | !
H 1 1 1 | [ Backend API | | | |
i b
: MANO P MANO ! : s W
-------- 1 1 1 -
1 i ! T i i e i ! |
1 H H ' l 1 ' ' 1 D 1 .
| O Q@ | @ | SR :
! i ; : ; b : : i — ¢ | !
1 ! H : 1 1 : : 1 | Repository : 7
: ! [} 1 : : X 1 1 : —h LB3 1 —>| Catalogue [—— | >|CatalogueDB|
| INSS-A! iNSS-B! i ; iINSS-C i S | Service .
H ' v H 1 - v | | : | Backend API | %% *%* I
1 ' ! ' 1 : I 1 H I I !
1 ! H — brokering CatalogueDB: | —
i ' O D e i i 0O ! .. i 1 . . ) ) ! il |
! i @9 penstack | ® () E i ] openstacki () i ! OSM-triggered scaling out (auto-scaling) | ——— ! Patras
ool e ; oo e / ** OpenSlice-triggered scaling out | brokering I
R o M e e o | service : _

There is a sudden high demand of portal interaction at Madrid facility site

. _ _ “Madrid-OSM” notifies “Madrid-OpenSlice” of successul steps 3 and 5
(HTTP requests represents a traffic load surge with 3:1 ratio)

“Madrid-OpenSlice” decides that NSS-C needs to be scaled out as NSS-B did, in

NSS-A’s backend API brokeri i I , bei t able to fi traffi . . . . .
acken rokering service collapses, being not able to forward traffic order to avoid collapse as in Madrid -> OpenSlice is aware of UC semantics

to etiher NSS-B or NSS-C
Based on day-2 activities, “Madrid-OSM” triggers NSS-A auto-scaling -> Web
server (2 x scale out), LB-1 (reconfiguration), LB-2 (reconfiguration)

“Madrid-OpenSlice” issues NSS-C scaling request to “Patras-OpenSlice”, using
TMF’s APIs. “Patras-OpenSlice” checks this request.

“Patras-OpenSlice” forwards the request to the “Patras-OSM” for enforcement.
Unlike step 3 and 5, here there is no NSS-C auto-scaling

NSS-A’s backend APl brokering service back on normal operation, and starts
sending traffic to NSS-B through LB-3. NSS-B’s VNFs collapse.

Based on day-2 activities, “Madrid-OSM” triggers NSS-B auto-scaling ->
Repository catalogue (2x scale out), DB (1 x scale out), LB-3 (reconfiguration)

“Patras-OSM” notifies “Madrid-OpenSlice” of NSS-C scaling out.

“Patras-OpenSlice” notifies "Madrid-OpenSlice” of successful NSS-C scaling out. 12
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* PoC: OSM domain (steps 1-6)
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NSS-A Topology

* CPU:1

L \

backend_net

* RAM:1GB

* Disk: 10 GB

* Name in NSD-F: "ubuntu-20.04-
server-cloudimg-amd64" [image]

b_repo_net

NSS-A * LB_VNF:
____________________________ I * CPU: 4
| * RAM: 4 GB
| NSDF | * Disk: 10 GB
I | * Name in NSD-F:
: "haproxy ubuntu" [image]
| |
: Backend_ APl | | * Wserver_VNF (Scalable -
| WG LB-2 JeL Sl VNF metrics, granularity
: service 5min):
|
|
|
|
|

|Iba_net Ib_sb_net

e e ) — o —_—— e —
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https://osm-download.etsi.org/ftp/osm-4.0-four/4th-hackfest/images/haproxy_ubuntu.qcow2
https://releases.ubuntu.com/20.04/ubuntu-20.04.2-live-server-amd64.iso

Wserver VNF: VNFD

* Collecting VNF metrics

* A simple charm containing a metrics.yaml file at its root

folder specifies the metrics to be collected and associated
comments

oy 0ol W N

=
WM~ o won

I

metrics:

users:
type: gauge
description: "# of users"
command: who|wc -1
load:
type: gauge
description: "5 minute load average"
command: cat /proc/loadavg |awk '{print $1}°
load pct:
type: gauge
description: "1 minute load average percent”
command: cat /proc/loadavg | awk '{load pct=$1%100.00} END {print load pct}'

© ETSI
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vnf-configuration:

initial-config-primitive:
- name: config
parameter:
- name: ssh-hostname
value: <rw_mgmt_ ip>
- name: ssh-username
value: "username"
- name: ssh-password
value: "password"
seq: '1°'
Juju:
charm: testmetrics
proxy: true
metrics:
- name: users
- name: load
- name: load pct

monitoring-param:

id: "Wserver users"

name: "Wserver users"

aggregation-type: AVERAGE

vnf-metric:
vnf-metric-name-ref: "users"

id: "Wserver load"

name: "Wserver load"

aggregation-type: AVERAGE

vnf-metric:
vnf-metric-name-ref: "load"

id: "Wserver load pct"

name: "Wserver load pct"

aggregation-type: AVERAGE

vnf-metric:

vnf-metric-name-ref: "load pct"

Open Source

MANO
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Wserver VNF: VNFD

* Autoscaling

72 é scaling-group-descriptor:

73 - name: "Wserver autoscale"
74 min-instance-count:
.. . 75 max-instance-count: =
. . 77 H - name: "Wserver load pct above threshold"
MaX|mum Instance count 3 78 scaling-type: Fautoaatiz" -
. 79 threshold-time: 0
CPU-scale-in-threshold 20 80 cooldown-time: 0
(96) 81 scaling-criteria:
82 H - name: "Wserver load pct above threshold"
83 scale-in-threshold: 0
CPU-scale-out-threshold 80 : ; R
84 scale-in-relational-operation: "LT
(96) 85 scale-out-threshold: °0
86 scale-out-relational-operation: "GT"
threshold-time (s) 10 87 | vnf-monitoring-param-ref: "Wserver load pct"
88 vdu:
cooldown-time (s) 30 89 [? -  vdu-id-ref: Wserver
90 count: _

© ETSI 16
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* Concluding remarks

17



Golden nuggets
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* ZSM poC#2 pipeline, with all ingredients
* Research + Experimentation + Standardization
* Open-source communities (OSM and OpenSlice) along the entire path

* ZSM PoC#2 showcasing by early April
* Current status: automated scaling at individual facility sites (steps 1-6)
* Next steps: Cross-domain orchestration @OpenSlice (steps 7-11)

* PoCH2 wi

Kipage:

https://zsmwiki.etsi.org/index.php?title=PoC 2 Automated Network

S

Ice Sca

Ing In Mu

ti-Site Environments

© ETSI
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Annex A
Scaling out in action
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Scaling in action (pre-conditions)

OpenStack topology view

© ETSI 21
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Scaling in action (post-conditions)

OpenStack instances view

0O ZSM-4-Wserver2-2

0O ZSM-2-Wserver-3

O ZSM-2-Wserver-2

© ETSI 22
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OSM’s History of Operations

Some scaling actions are completed successfully, and more are happening

History Of Operations
© PROCESSING & COMPLETED © FAILED Entries 10 % B
Id ¢ Type ¢ Operation State ¢ Start Time ¢ Status Entered Time ¢ Actions

Qalac

D
T
O

aedfaleb95ec-4bb4-9010-2651CSachb49 Instantiate O Mar-1-202113:57:32 Mar-1-2021 14:.01:40 i
c00eea53-a2ad-476b-b0e6-014dacoc8a7d scale 0 Mar-1-2021 14:1333 Mar-1-2021 14:14:22 i
d536018a-0633-4454-8cd5-086425¢e11eca scale o Mar-1-2021 14:13:33 Mar-1-2021 14:15:36 i
c6465c34-b120-420-85a3-358199071623 scale Q Mar-1-2021 141403 Mar-1-2021 141541 i
2c12541e-5003-4429-b2e3-beaa972614e5 scale 0 Mar-1-2021 141403 Mar-1-2021 14:16:28 i
31a37b15-1b0a-4433-9045-4450176de103 scale 0 Mar-1-2021 14:.1433 Mar-1-2021 14:.17:18 i
bda0d5a7-4b72-485¢-9073-7f09dc8c0909 scale o Mar-1-2021 14:15:03 Mar-1-2021 14:15.03 i
f7044603-eb27-4f93-a09b-4b0eed4674bc scale 0 Mar-1-2021 141504 Mar-1-2021 14:15.04 i
da9%93abc3-0093-4156-bb70-b4fbe8af1ed5 scale 0 Mar-1-2021 141534 Mar-1-2021 141534 i
071bb624-5108-40ac-a8¢b-3¢21¢13601e5 scale 0 Mar-1-2021 14:1534 Mar-1-2021 14:15:34 i
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The dashboard shows the new nodes (1 initial plus 2 scaled out)

HAProxy

Statistics Report for pid 19594
> General process information

active UP backup UP Display option: External resources:
pid = 16494 (process 1, nbproc = 1) active UP, going domn backup UP. going down . Seope |:| * Ecmaryse
uplime = 0d 0h0Om 108 active DOWN. going up [ backup DOWN, going up St
ys .nw Wu :03‘ active or backup DOWN | |not checked * Betrepn o B
CUrent Sonng = 1. cument piges = 000; conn rate = 1/54c actve or dackup DOWN for mantenance (MAINT) . CSY exmod
Running tasks: 1/18: ide = 100 % active or Dackup SOFT STOPPED %r mantenance

Note: "NOLEV"DRAN' = UP with load-balancing disabied.
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Annex B
The role of OpenSlice in the PoC
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OpenSlice — service fulfillment

Service specification tree Service ordering
?s
T — PO .
&(\ 1 d
ServicePoC Spec e,b@(?& : order —’—’ Openslice e Openslice
bUndIe (CFS) b&\qc $Q’ ! ServicePoC
y Y \ 6\ 1 Spec bundle
G 1
|
|
1 , (e
S o
: 9
: O
: Service (refers ?o €0 as well) E ‘ \
Service Service Service ! Service Backend GROUD| CeTice
Frontend Spec Frontend Spec Frontend Spec | | o Dackend Backend GR
(RFS): NSS-A (RFS): NSS-B (RFS):NSS-C | 1 — .
| | =
| |
| |
| | =
I 1
|
I 8O
NSD¢ NSDsyr NSDsyr : ;} =
I s <C
: - 5=
I [ [ I
T s = O
[ ] I
! [ ] |
................................. . - T— _
]
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Service Order Overview And Management

e s g S e ORTA A504PAC SO ST

Service Overview And Management

PoC#2 service prototypes running
in OpenSlice

Vi GrcerProparies

» N o
et e

S Speclicaton Chtstrtes st il e ' S B

Main Properties

e o Characteristic Value (Alias)

{nsName': “Service_Order_e074d01-405-424¢-3506-a927374275f7", "ssh_keys™ [*]nsclg"39365667-1c30-4021-

30d1-0216a4c0cale”, vimAccountld™:"1 d69fc2d-fe22-42: fd-50ad9d" id","vnf"[{"member-vnf-index""1","vdu':

Supporting Resources [ic""haproxy_vdu" 'interface"{{"name" " haproxy_vdu_eth1","floating-ip-requiredt [('name"'pub_net’, vim-network-
name"~OSMFIVE selfservice01"}"name"'management’, Vim-network-name' OSMFIVE selfservice01}{"name":'lba_net’ vim-network-
name"-'lba_net’ "vnfd-connection-point-ref [ mert xeref" 1" vnfd-connection-p haproxy_private",‘ip-

APPLY CONFIG address':"192.168.28.2"}]},{'name":"backend_net","vim-network-name":"backend_net","vnfd-connection-point-ref"[{'member-vnf-index-
ref'3" vnfd-connection-point-ref*haproxy_public’"ip-address*192.168.20.2 . -network fb_sb_net’"vnfd-
connection-point:eP ' member-ynf-index-ref-'3""wnfd-connection-pointref”haproxy_private’, Ip-address™192.168.28. 27l
{'name":"boreaking_point_Spain’,"vim-network-name":"sb_repo_net'},{"name":"breaking_point_Greece",'vim-network-
name":"STONICexternal'}),"additionalParamsForVnf"[{'member-vnf-index""2" "additionalParams"{ "tar 192.168.20.2"}},{"member-vnf-

Supporting Services

]

s e

s e

L e Iindex""4","additionalParams":{"target1_IP""192.168.21.2","target2_IP":"10.154.252.10"}]}
S O serd rgsletus ety 9365667-1¢30-4021-30d1-0216a4c0ca’e", vimAccountld':"1 d63fc2d-fe22-4239-80fd-50ad9d 7daed nf":[{'member-unf-
R haproxy_vdu",nterface’ [ name':"haproxy vdu_etht . foatingIp-required”true) ], Ve {{'nam
- . selfserviced1,('name"“management’, vim-network-name"- OSMFIVE selfservice01
fee— [— .‘ o

" ‘\nfd-connection-p i 2 dex-ref 1" vnfd-connect

coNFIG address"192.168.28.2']])'name""backend_net"vim-network-name""backend_net'vnfd-connection-point-ref
p— ref""3"vnfd-connection-point-ref"haproxy_public’ 'ip-address":'192.168,20.27J1}"name""lo_sb_net" vim-network-
reff{'men - 3 a tref*haproxy_private" "ip-address"*192.168.28.2'1}
breaking_point_Greece",vim-network-
s s e et ‘additionalParams”{'target IP"192.168.20.2F){ member-ynf-
A 1015425210
umm— e Configstatus conflgured

LBLVNF.1:192.10.10.46[150.140.195.237,192.10.10.46,192.168.28.2,] Wserver VNF.2:192.10.10.68[192.10.10.68,192.168.28.10,192.168.20.5)
ConstituentVnfrips LB_VNF3:192.10,10,59[192.168.20.2,192.10.10.59,192.168.28.2]

TS S S-OBMANTpr e Narme N Wserver2 VNF.4:192.10.10.71[192.10.10.71,192.168.28.5,192.168.21.5,10.154.252.16 ]

S DeploymentRequestd 102

P Supporting Services allocated with Service ~ 3

[ Instanceld 81bBae0-e06a-4508-bbdé-cSefal 733922

s e MemberVNFindex_1 1 (LB_VNF)

R SO i,,‘,i .  aciive BASVAN RFS StartMode: AUTOMATICALLY_MANAGED, Star:Date: 4 Mar 2021, 10:54 am (Local Time) Copen Services Marketplace  Manage Services ~ Manage Enties - admin
ResourceFacingServiceSpecification MemberVNFindex_3 31BN

= : J— m : MemberVNFindex_4 2 (Wserver2 VNF)
T m ZSM_NS_SRV_GR R F S StartMode: AUTOMATICALLY_MANAGED, StartDate: 4 Mar 2021, 10:54 am (Local Time) NSDID 500

g

ResourceFacingServiceSpecification
ObMANOprovider Name ~ OSM EIGHTctranorls

. B SRR OnBoardingStatus ONBOARDED
s € zsMPoC CFS . t StartMode: AUTOMATICALLY_ MANAGED, StarsDate: 4 Mar 2021, 10:54 am (Local Time)
[— OperationalStatus running
s - CustomerFacingServiceSpecification I n Ve n O ry
o ' PackageLocation httpi//opensiice-portalapt: 3ese-4c82-Sefo-baefa7aSC18A/NS - Frar.gz (PackageLocation)
PackagingFormat OSMVEIGHT (PackagingFormat)
€D Z5MNS SRV RFS StartMode: AUTOMATICALLY_ MANAGED, StrtDte: 4 Mar 2021, 10:54 am (Local Time)
ResourceFacingServiceSpecification SSHKEY
Status RUNNING
Vendor (Vendor)

[ Edit Service Characteristics
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OpenSlice — service assurance

I TMF628 ITMF653
Alarms
Catalog Inventory Management
o P =
ServiceSpecs Services Alarm.s ServiceTestSpecs
repository ServiceTests repository

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
Openslice Assurance Services }

Service Assurance
Planner

<
API

handling

I
I
I
I
I
I
I
I
I
I
]
]
| Alarm
|
I
|
]
|
]
]
I
1
1
I
I
!

Actions registry

. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R e NFVO proxy

noAction
sendWarning
sendReport
scaleEqualy
sendEmail

createlssue O S M (N FVO)
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PoC#2: alarm management

Qopen Services Marketpl

Alarms

Create Test Alarm
View and manage alarms raised by the system components

Actions

celarm thresholoCrossed S Mar 2021, 1511417 4 m

® critical unacknowledged raised qualityOfsen

mano-cli

@ critical unacknowl

Ofservicenlzrm thr

mano-clien

ervice

unacknowledged raised qualityOfservicealarm

mano-cli

@ critical unacknowl

yOfserviceAlarm

PoC#2: policy design PoC#2: policy management

Action Rule Designer

Qopen Services Marketplace Manage Services ¥ Manage Entities ¥ Monitoring ~
Review and manage action rule #79227a9d-dd37-407f-b8ae-16bb8f8042cc

0! Order List admin~

Main action rule properties

S — . Action Rules

igger equal scale operation on eritical alarm from mano-client-serv

Critical Alerts on mano-cli

View and manage action rules to be checked upon alarm detections
threshold crossing
Conditions
probableCause ~ Equals - ~ AND - %
eivedSeverity > Ecusls ~ ~ ~ X

Actions

tical A client- vice, W : W

Scale Equally
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PoC#2: cross-domain orchestration (steps 7-11

Open Source

MANO

NFVO proxy

OSM Spain

Scaled NS

\ 4

Alarm[Create]:

Alarm fromMONNS 1 RaisedTime = NFVO's NSLCM.time (UTC)

Alarm
management
Spain

- Find Service From Service Inventory given the NSID

Openslice

Openslice Assurance ;
Service

Services
Spain

Inventory
Spain

A4

Alarm via AlarmCreateEvent

- alarmReportedTime = Now (UTC)

- state =raised

- alarmType = qualityOfServiceAlarm

- probableCause = thresholdCrossed

- AckState = "unacknowledged"

- perceivedSeverity = critical

- sourceSystemld = *mano-client-service”

- specificProblem = (NSID = OSM NS_ID)
DeploymentRequestID=id)

- alarmDetails (action = scaledOut)
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patchAlarm(id):

- ackState( "acknowledged")

- serviceAffecting = true
- affectedService (id =
serv_inventory_ID)

- comment (“specific act

OSOM
Spain

>
Decide Action
Execute action(s) on Service(s):
["scaleServiceEqually ”]
ion made” >

[“scaleServiceEqualy ]

Service Inventory
Updated (Spain)

Executed action(s) on Service(s):

A

patchAlarm(id):

- comment (“specific action made
in collaborating infrastucture”)

<
ClearAlarm(id):
- state = cleared

Action to scale out
Via TMF 641 (Service

Order update)
—’

:|Ouery NFVO's

NSLCM & NSR to
find scale out step
(if scale out step >1)

NS Updated

1

Openslice
Service
Inventory API
Greece

Service Order update
fulfillment request
—

Service Inventory
Updated (Greece)

NFVO proxy

Greece

Service Order update

fulfillment request

] NS Updated

\ 4

NS update SOLoos
request

J Wait until NS is

scaled out
equally (if scale
out step >1)

<
K

NS Updated

OSM
Greece

30



