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Background & rationale for VITAL-5G

* 5G networks (up to 3GPP Rel.16) are
not yet at a mature stage E2E Service

imi Orchestrati
scale (up_to city-scope in various
countries)

 Good for eMBB services, still work to do
on URLLC and/or mMTC (3GPP Rel.17?)

» 3GPP network slicing and network

monitorinég with analytics not fully
supporte
« Benefits for Verticals still under evaluation

by non-Telco industry %
—

* VITAL-5G focus is on production-
level 5G to support diverse
applications for T&L Vertical £G Radio & Virt.

« Our work is in coordination with multiple Spectrum Edge Core/DC
research projects in 5G PPP Phase 3,
https://59-ppp.eu/5g-ppp-phase-3-
projects/
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Value proposition by VITAL-5G —=VITAL
[ 5G [

Service Portal & Open Online Repository of NetApps [for T&L]
&« release a flexible platform adapted to serve the specific needs of the Transport & Logistics (T&L) sector
3 state-of-the-art 5G experimentation facilities to validate T&L Vertical solutions and
<= applications in real-life conditions
, Danube River, Athens logistics hub
» Upgrades to support 3GPP Rel.16 and to extend radio coverage to the port and warehouse
* No cross-border service deployments

3 main use cases to showcase the capabilities of the VITAL-5G for T&L sector
€ . UCH#1: Automated vessel transport

« UC#2:5G connectivity and data-enabled assisted navigation using loT sensing and video cameras
(Galati Danube river port)

« UC#3: Automation & remote operation of freight logistics (Warehouse logistics)

3rd-party experimenters from the network of commercial contacts of the trial facility owners
&+ Closer-to-market NetApp scenarios
» baseline for a T&L NetApp business ecosystem around the 3 facilities and other ports in Europe
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Overall concept & envisioned architecture

e Vertical User

Open Online Repository
« Programmable APIs and GUI to on-
board, query, retrieve and update
» VXF/VNF packages
* Network Slice
» Network Service descriptors
» Service and Experiment blueprints

« Access Control to regulate access,
view and actions permitted on
catalogue resources

« Mechanisms for license management
for NetApp packages

« The aim Is to share open source
NetApps developed by VITAL-5G

partners or taken from state of the art and

packaged for the VITAL-5G repository

Slice/NetApps
Lifecycle

VITAL-5G
Open Platform

Antwerp 5G Testbed

Vertical
Application

Al-powered
NetApps
placement

Vertical
NetApp

KPI
Analytics &
Diagnostics

Enhanced
Service
Monitoring

NetApp

packages g»
]

(blueprints, descriptors, images)

Danube SG Testbed

m SDN & NFV MANO for 5G
fireless and fixed

~=VITAL
o 5G [

OOR APIs

for 3-party Repository Access

eLicense
0 - Onboarding Mgmt
Mgmt per site
5G VNF
© kages
packages i pac i

Open Online Repository

Cross-Vertical

I Onboard
.............................. P e packages in
- ViMs

L g
Athens 5G Testbed

SDN & NFV MANO for 5G
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Overall concept & envisioned architecture =VITAL

« Service Portal for NetApps lifecycle eiv«erﬁcawser . Vertical
management i

- design, onboard, instantiate,
monitor/manage and benchmark T&L
N e tA p p S for 3-party Repository Access

. . RBAC eLicense
* run experiments via dashboard or a “ ALpowered 0-
programmatic AP (intent-based API) e —
Lifecycle Analytics & Vertical Cross-Vertical
« From service description by the Vertical to Forecemert /0 Enhanced '\ Diagnastics pgs;:ggs_ p';;;';ggs_
automatic transformations into 5G/NFV service Monitoring
descriptions and lifecycle management actions

(blueprints, descriptors, images)
Onboard
« Al/ML-assisted placement of VNFs/VxFs ommmmmmmmoe ER—— pmTTTTImm s - "'@7;?9“""

related to the NetApps and re-optimization of Antwerp 56 Testbed Danube 56 Testbed Athens 56 Testbed

the instantiated services
NG-RAN
* Tools for KPI monitoring and analysis m SD“&”FV - SD”&”FV seoee @ SDN&NFV VR

* interface to standard MANO (ETSI OSM) and
NG-RAN control systems available at the trial
facilities

* network slice creation, resource instantiation and
data collection for monitoring

OOR APIs

VITAL-5G
Open Platform

Open Onlme Reposltorv
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NetApps Definition and Tools ~=VITAL
[

Network Applications (NetApps

A NetApp is a 5G-enabled virtual application which provides its own set of functionalities when
deployed as a stand-alone entity and that can cooperate and interact with other NetApps to deliver

more complex vertical services. NetApps extend the concept of VNFs declaring (i) service level
information to simplify their re-usage, sharing and composition in vertical services and (ii) mobile
connectivity requirements in terms of 5G network slice profiles or consumed 5G core services to

automate their instantiation in 5G network virtual infrastructures.

NetApps tools:
* NetApp packages and NetApp blueprints to distribute and describe NetApps characteristics

. NetAp_P catalogue in VITAL-5G Open Online Repository, to onboard, discover and browse NetApps
for building T&L vertical services

 Validation tools to verify NetApps, wizards and intent-based interfaces to build NetApp-based services
and experiments

» Tools for automated testing and experimental validation to evaluate NetApps performances in
configurable 5G networks
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NetApp package data models VITAL

NetApp package NetApp Blueprint

: : : Sw info
NetApp 1
1
VF : VF Sw [|  features Mobile : (FXSES’
Descriptor : Licenses : conn. regs. :
1 1

_l

package
1

ETSI(__\\
@  Open Source

MANOC

“blueprintId”: “NetAppBlueprintId”,
“version”: “1.0”,

“name”: “NetApp Name”,

“description”: “NetApp description”
“speclLevel”: “vertical specific/agnostic”

MetApp Component

“type”: “service/component-base” {

atomlcCQmPonents. = Ly "endPointID": “<endPointId>",
“connectivityServices”: [],

- “external": “true/false",
“endPélnts”: []’, “management": “true/false",
“éppl1cat1onMetrI;;??§TTT‘--§§* “ranConnection": “true/false",
“infrastructureMetrics”: [],
“interfaceSpec”: [],
“hwCompatibility”: [],
“required5GCoreServices”: [],

MetApp Component

MetApp Component

“coverageArea”: “<covera area id>"
“sliceType”: “EMBB/URRLC/..”,
“serviceProfileParams”: “<Key, value>”

+ 5G slice profile specification “licenseTemplates”: []
+ Metrics for analytics and diagnostics
+ Required 5G Core services

NetApp blueprint
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Example NetApp Blueprint SYAL

loT Management Platform

Atomic component Interface
Specification
\ [ 11

s S
loT Gateway Local/Field loT Endpoint (external, mobile access)
.. supervisor + 5G Slice profile regs.

\. J Datastore and

(( .)) ? Dashboard

((T)) ®
Sensor/Actuator

__.Message Ernker._

5G Core Network
5G Access
Network

Pre-provisioned
<l': slice ::>

loT Event/Alarm
Manager

HW compatibility

Connectivity
Service
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Vertical Services and Experiments

Vertical service
blueprint

N Vertical Services group NetApps

into complex service chains

/]

@ SemviceSequence
serviceEndpointlds : string [] / Experi ment \

*

@ ServiceComponent \ \ \

netAppBlueprintld : string
serviceEndpointlds : stringf]
mininstances . integer
maxinstances : integer

senviceSequences

atomicComponents

, Test scripts  Metrics & KPIs  KPI thresholds
(©) seniceEndpoint |
serviceEndpointld : string sliceProfile @ SliceProfile
@ VerticalSenviceBlueprint endPoints "ezApﬁ;e"st”m"‘:“ring . k /
endpointld : string
verticalServiceBlueprintld : string /

configurableParameters - Map<string, strings ="
serviceParameters : Map<string, string>

description ! string applicationMetrics W .
:::;To:ns:trs';ﬁn - infrastructureMetrics l— Experl ments aIIOW to

accessLevel RESTRICTED | PUBLIC au to m ate th e eX eC u ti O n an d

useCase: string []

&ﬁi:?ffﬁ%ap | DANUBE | ATHENS connect Mtysew;;?ﬁ?l © Infrastructuremetc H :
' \ validation of tests on top of

e qupments @) comacasac service instances

7‘|© RequiredEquipment
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VITAL-5G Platform Architecture =_.VITAL

VITAL 5G Platform Web GUI

/ t VITAL-5G Platform I I \
VITAL 5G VITAL 56 VITAL 5G

Portal Backend Management Open Online Repository
Backend
Intent-Based requests m:gri;ts;te Experiment NetApp Service

0 - : ry

. . Service Testing Service & Catalogue Catalogue Catalogue

Vertical Service .
LCM & Experiment Network
Manager Monitoringﬁi
NetApp License
_ Access Control NetApp S &
Result analytics Validator torage
Al-based Manager

placement &
LCM logic Al-based diagnostic Multi-site 5G

Slice Inventory

- T —

Orchestrator LCM Monitoring 5G Slice mgt & inventory (PNFEItrj Arﬂgtin&fc:”l‘; ?’Lg}'etc.] Orchestrator Catalogue

VITAL 5G Testbed
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Unified interfaces towards bG testbeds

7

VITAL-5G
Platform

\.

Service & Network

Monitoring Slice Inventory Service LCM Experiment Manager

Multi-site 5G Vertical Service Testing &

NetApp
Catalogue

Service
Catalogue

Unified SBI

Mon_conf Mon_pub

Slice_conf Nfvo_lem

Nfvo_cat

Monitoring
Testbed-X plugin

Orchestration
Testbed-X plugin

5@G Slice Management
Testbed-X plugin

Testbed-specific interfaces

/ Testbed-X \

Monitoring System

5G network
monitoring
Network
Probes

VIM
monitoring /

/Testbed-x 5G Slice\

Management System

5G networkslice
management
5GCN Radio
config controller
Transport network VIM
\ controller / (containers)

Unified interfacing approach between VITAL-5G platform and
VITAL-5G testbeds
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VITAL-5G NetApp package onboarding (1) VITAL

NetApp VNE
blueprint

package

(;) Upload Blueprint Upload VNFs

(AR, B

~ ?
nyiras

X Just drag and drop files or click here to upload files

Entries 10 % E

Product Name Identifier Version Provider Type Description Actions
iof] Select %
Oefelafe-304f-46c9-
iot-event-alert-manager 1.0 Nextworks vnfd A basic VNF descriptor w/ one VDU Action ~
8037-99dc2638c998

o
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VITAL-5G Blueprint onboarding (ll) —=VITAL

IS s L

Service & Network Multi-site 5G Vertical Service Testing & NetApp Service
VITAL-5G Monitoring Slice Inventory Service LCM Experiment Manager Catalogue Catalogue
Platform
oo ®
. N Onboard VNF
e ackage
Unified SBI Mon_conf Mon_pub Slice_conf Nfvo_lecm P 9
Monitoring 5G Slice Management Orchestration ;‘I
Testbed-X plugin Testbed-X plugin Testbed-X plugin E
Testbed-specific interfaces Onboard VNF |
package
/ Testbed-X \ / Testbed-X 5G SIice\ Testbed-X NFV MANO System \

ol

Monitoring System Management System
5G network 5G networkslice
monitoring management
Network 5G CN Radio
Probes config controller
VIM Transportnetwork
K monitoring / K controller /
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Service Lifecycle management (1)

POST v {{serviceLcmBaseUrl}}/portal/vsiem/
Params Authorization Headers (11) Body @ Pre-request Script Tests ® Settings
none form-data x-www-form-urlencoded @ raw binary GraphQL JSON v
1 q
2 "imsilds": {
3
4 I
5 "description": "NXW IoT Event and Alert Manager for VITAL-5G webinar instance",
6 "name": "nxw-iot-event-alert-instance",
7 “tenantId": "NXW",
8 “configurationParameters": {
9
10 ¥,
11 "serviceParameters": { "
: =VITAL
13 | 1] -—
14 "vsdId": " {{vsdidf? ® SG ®
5 B

NS Instances

© init @ running / configured € failed »* scaling

Name Identifier Nsd name Operational Status
Select -
NS - test-instance 0d278679-f5fa-4780-a75a-fdc11098e7b2 cirros-ns o
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Config Status

Select

o

P

Detailed Status

Done

4 New NS
Entries 10 % E

Actions
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Service Lifecycle management (ll)

Instantiate VS:
* VS parameters
IMSI Ids

VITAL-5G

Dlaal

Service & Network
Monitoring

Configure monitoring:
* Metric id/namel/type
* <component id>

* <network service instance>

Multi-site 5G
Slice Inventory

Vertical

Service LCM

Service Testing &

Experiment Manager

Service
Catalogue

a

NetApp
Catalogue

LS

Mon_pub

Slice_conf

Nfvo_Icm

Monitoring
Testbed-X plugin

5G Slice Management

Testbed-X plugin

Instantiate NS:
« NSD ID/DF/IL
*  VIM networks for 5G slice stitching
Testbed
Orchestration
Testbed-X plugin

Testbed-specific interfaces

Instantiate NS:

Testbed-X

Configuration of
XNF for monitoring
through OSM

Monitoring System

5G network
monitoring

Network
Probes
VIM
monitoring /

/Testbed-x 5G SIice\

Management System

5G network slice
management
5GCN Radio
config controller

Transportnetwork
\ controller /

/

R

(VMs)

« NSD ID/DF/IL
Testbed-X NFV Mﬁl *  VIM networks

NFVO 5
l'!Ed geH
NFVI
“Core”
NFVI /

VIM

(containers)
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Experiment execution

7

Service & Network

Multi-site 5G

Vertical

Execute experiment

» Experiment parameters
* \ertical service instance

Service Testing &

Experiment Manager

NetApp
Catalogue

Service
Catalogue

a

VITAL-5G Monitoring Slice Inventory Service LCM
Platform é
\_ ®
Unified SBI Mon_conf Mon_pub Slice_conf Nfvo_lcm o

« Configure xNF
Execute experiment scripts

Monitoring

Testbed-X plugin

5G Slice Management

Testbed-X plugin

Orchestration

Testbed-X plugin

Testbed-specific interfaces

/ Testbed-X \

Monitoring System

5G network
monitoring
Network
Probes

VIM
monitoring /

/Testbed-x 5G SIice\

Management System

5G networkslice
management
5GCN Radio
config controller
Transportnetwork
K controller /

VIM

(containers)

Testbed-X NFV MANO System

Pl
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Thank you for you attention!
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