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5G-VINNI (5G Verticals

O
\/Moving Experimentation

INNovation Infrastructure) 3

Build an open large scale 5G End-to-End facility that can

demonstrate that key 5G network KPIs can be met

be validated, accessed and used by vertical industries (e.g.
in ICT-19 projects) to test use cases and validate 5G KPlIs.

Provide user friendly zero-touch orchestration, operations
and management systems for the 5G-VINNI facility.

Validate the 5G KPIs and support the execution of E2E
trial of vertical use cases for ICT-19 projects.

Duration: 3 years, budget: 19,998 M€

Consortium: 23 partners (operators, vendors, academics, SMEs)

https://5g-vinni.eu/




5G-VINNI facility
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5G-VINNI facility

This project has received funding from
the EU’s Horizon 2020 research and
innovation programme under grant
agreement No 815279.

(*) Multi-Vendor Network Functions across domains, e.g. RAN, CN, TN.

5G-VINNI facility site architecture is standards-
compliant (e.g. 3GPP; ETSI NFV) to facilitate
interoperability in multi-site slicing scenarios

5G-VINNI is an E2E facility providing advanced 5G
capabilities that are made available to industry verticals
for use case trialing.

5G-VINNI facility provides every vertical with an
isolated service experimentation, in the form of a slice -
> Network Slice as a Service (NSaaS).

5G-VINNI facility architecture

* Catalog: publication of 5G-VINNI service offerings, i.e.
network slice services.

* Portal: single-entry point for the vertical. It allows
catalog browsing and service ordering operations.

* Multiple interworking sites, each deployed at a different
geographic location and defining a single administrative
domain.

% SG6-UINNI



5G-VINNI Service Blueprint (VINNI-SB)

VINNI-SB Structure
* Model-based service template slice Service Type (SST service TopoloRy

for service ordering in NSaas.
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{
"name"”: "GST External”,
to "description™: "GST external example",
"wersion™: "@.4.8",

"izBundle": false,
"attachment™: [

r

*  Availability ;’El"‘“d"""t'ﬂ"" !
* Area of service "resourceSpecification™: [
1
* Delay tolerance "zervicelevelSpecification™: [
* Deterministic communication L L
) . serviceSpecCharacteristic™: [
* Downlink throughput per network slice {
. "name": "Area of Service",
* Downlink throughput per UE "configurable”: false,
. Energy efﬁciency :deic’i?;icT”: "'I]'I'11is attribute specifies the area where the terminals can access a particular network slice. Therefore, the attrit
extensible”: null,
° Group communication support "isUnique™: true,
- "maxCardinality”: 1,
+  Isolation level ST
* Location based message delivery el
R . valueType™: .
*  Maximum Supported packet size ':i5E|’uiceSpecCha’Relaticnship": [
* Mission critical Support ";E"«iceSpecCha’acte’istic\."alue": 18]
* MMTel support |3
I
* NB-loT Support I
* Network Slice Customer network functions [name’: "Area of Service: Reglion specification”,
configurable™: false,
¢ Number of connections "description”: "For every single country listed in the area of service attribute it needs teo be indicated if the service will be ¢

. "extensible”: null,
*  Number of terminals "isUnique": true,

* Performance monitoring JmaxCardinality”:
minCardinality™:

Y
"regex": null,

* Performance prediction .

e . g "wvalueType™: "SET",
¢ POSItlonlng Support "serviceSpecCharRelationship”: [[]
A 1.0

Raqlo _S_pECtrum ! "serviceSpecCharacteristicValue™: [[]

* Reliability (8]
* Root cause investigation {
* Session and Service Continuity support _name”: "Delay tolerance”,

) . "configurable™: false,
¢ Simultaneous use of the network slice "description”: "Provide the NSC with service delivery flexibility, especially for the vertical services that are not chasing a hig

. . . "extensible™: 11,
* Slice quality of service parameters f:‘uﬁzq:ee tr::,
* Support for non-IP traffic “maxCardinality”: 1,

. . minCardinality”: @,

* Supported device velocity “regex”: null,
. Synchronicity valueType™: "BINARY",
e Terminal density "serviceSpecCharRelationship”: [

. . { "name": "Character Attribute”, "role": "tag", "relaticnshipType": "tag" },
® Upllnk throughput per network slice { "name": "Functional", "role": "tag", “"relationshipType": "tag" },
. Upllnk thrOUghpUt per UE ] { "name": “"KPI", "rele": “"tag", "relaticnshipType"”: "tag" }

e User management openness "serviceSpecCharacteristicValue™: [
{
* User data access "isDefault": true,
e VX communication mode Jrangelnterval®: null,
regex”: null,
"unitOfMeasure™: "NSA",

"valueFrom": null,



Model of VINNI-SB

 Definition of a common information model
for the entire 5G-VINNI facility:

* Site-agnostic design of network slices.

* Ensures reproducibility and facilitates cross-site
slice deployments.

 Model following TM Forum’s information
Framework (SID)

This project has received funding from
the EU’s Horizon 2020 research and
innovation programme under grant
agreement No 815279.

VINNI-5B
<<ServiceSpec, CF5>>

Name
Description
isBundle: true
VINNI-SB Service

Expusure‘vel
sliceTesting T sliceMonitoring
<<ServiceSpec, CFS>> <<ServiceSpec, CFS>>
Name 0.1 0.1 Name
Description Description
sliceTopology sliceAttributes slice3rdPartyVNFs
<<ServiceSpec, CFS>> <<ServiceSpec, CF5>> <<ServiceSpec, CF5>>
Name Name Name
Description Description Description
1 1
NetworkServiceTopology VNFD
<<Resource Ref, RFS>> <<Resource Ref, RFS>>
Name Name
Description Description

1D (resource spec)

l

NetworkServiceTopology
<<logicalResourceSpec>>

ID
Name
Description

ID (resource spec)

l

VNFD
<<logicalResourceSpec>>

ID
Name
Description

5 SGE-VINNI




Onboarding a
Vertical for 5G

experimentation

Onboarding a vertical in a 5G experimentation
infrastructure involves various iterative and parallel steps.
Different stakeholders (customer, facility provider) must
co-design and co-develop different parts for a successful
operation and KPI testing on top of a 5G facility.

We defined three periods of the onboarding process:
i) a co-design period,
ii) an iterative co-development period and

iii) the Operation and Testing KPI iterative period.



- This cycle might be repeated multiple times
- NFV orchestration is key part to repeatability of NF deployments/testing
- Self service onboarding/off boarding, deployment test and access - Access Level 1

The onboarding process

VNFD/NSD - facility might offer to vertical a staging area (e.g. a private OSM to experiment) or NFVO
| development itself — Access Level 2 and 3
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From Service Order to E2E Service and resources
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Supporting the onboarding-process
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Service Catalog/Service Specification Design
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Service Order Overview

Erevies 2 Manage

ervice Order and SOM

Serdci Droes of My order
AL 20 St 39

Mair) Service Orider propenties -
Crrderer By Order Dare Priority Seare

i 2 U ey

Desorgtion Naotification Contact

Requosted Srting Daty Roguecivd Comgletion Dot

o 1870 220 AN

10

Sarting Dat Expected Completion Date

1 uay R 21 M 2030 12060
Motes

s e e

hen L5 21 by SO, T

Cirder It 80070 | -dafc-2iEh-& e

= Supperting Service Infermation
My Serice propenies.

[} Desc
382 cofs f Fle-ca ream journalist & Servics for Up:
Sarvice Type Catmgary Sigta Service Type Category Specification
[ 7o | Upstream journalist case CustemerFacngbenviceSpecticstlon

Start Data Start Moda

enhanced Mobiie Broadband with IMS support - =k
7000 11-18 AL LTOMET

£y o) oy 2020 2aM AL

Supporting Resaurces Supporting Services

Charscwriste Walum { - Alias ] -

net supparting rezgu: Thers are not sugporting se

Service Characteristics

Opansatore-Zent nsdid

LY T

Service Characteristics

Ve Zmhapngtor=

& User Definen Servce Characensnes

' Drfenst Wkaes

Arasof Serens ey s hister

et * Gaaryrmvest dow

Leiesenn b Mcbie Camenas =21
wais

oratan of 4455
Naraer sttt

w2en s

writben by O50M & 21 May 2000 11:18 AM

¥ ModE CamEs : T s " ¢
Local Service Drchestration inivalized for specipstresm journalist cazs done!

3Tesacrs ime githe manie cimeras

Supparting Services slotsted with Service

St ae MIIMATECALL™_ MAANAGEE] 1 Tiele 33

TMF 641 - Service Ordering Management



Service Catalog Management™

TMF APl Reference: TMF633 - Service C g Management ##4 Re

one of Catalog Management API Family. Service Catalog API goal is to provide a catalog of servic

serviceCatalog ### Operations Ser Catalog API perfarms the following operations on the resource : - Retrieve an

entity or a collection of entities depending on filter criteria - Partial update of an entity (including updating rules) -
eate an entity (Including default values and creation rules) - Delete an entity (for administration purposes) - Manage
otification of events

t-job-apl-controller-633 e

Openslice Open APl access ==

lstaner-api-controller i w

service-candidate-api-controll

* Supported TMF OpenAPIs for programmatic access by Vertical Applica
* For a quick access check our swagger links:
* TMF APIs: http://portal.openslice.io/tmf-api/swagger-ui.html

* API for VNF/NSD management: http://portal.openslice.io/osapi/swagger-ui A

talog Manager
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Openslice Service:
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multiple 0SSs or S08 0S5/BSS and External

Service Orchestrators



http://portal.openslice.io/tmf-api/swagger-ui.html
http://portal.openslice.io/osapi/swagger-ui.html

Multidomain scenarios and federation

Openslice can be used to exchange service specifications/catalogs and make service orders between Organizations

ABEG
=k [ (D open o
4
SC Organization A
Service
Service
Order
ABCD EFG
‘ ) ) Service ‘ ) )
Catal
sc SC
’ Service Catalog -
(J Open ;ServiceOrder ;
Organization B Organization C

TMF632 — Party Management



Service Specification Designer
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Openslice is a prototype open source, operations support system. It supports VNF/NSD onboarding to
OpenSourceMANO (OSM) and NSD deployment management. It also supports TMFORUM OpenAPIs regarding
Service Catalog Management, Ordering, Resource, etc.

Microservices based architecture

http://openslice.io

Open Source
*Openslice demo: http://portal.openslice.io/ M A N O

*Openslice Service Catalogs and ordering: ECOSYSTEM
http://portal.openslice.io/services/ OSS/BSS

Demo



http://portal.openslice.io/
http://portal.openslice.io/services/

Use case examples
Test case training sessions
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¥ou can add your services jn these VNFs

https://www.youtube.com/watch?v=X662ImI0p8w



https://www.youtube.com/watch?v=X662lml0p8w

Challenges

* Understand the facility and offered services
* Training sessions

 Automation of Services
* NFV artifacts/ Service Templates
* Orchestration

* Interconnection with APIs and Services (Commercial/Open source)
e Standards

* Integration with new locations (NPNs)
* Definition of Service Parameters and KPIs
* 5G SA available in next months (orchestrated/shared slice support)

 Verticals expectations vs 5G System maturity (RAN, Core, UEs)

* Orchestration and multiple slices ( research )
* Only eMBB is available (URLLC or mMTC in future)

This project has received funding from

the EU’s Horizon 2020 research and N e 6 Ul““l
innovation programme under grant | __/™__ 5

agreement No 815279.
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Thank you!
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