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Project High level objectives

C 5G slice management and orchestration architecture for vertical
businesses

C Verticaktailored control exposure of network slices

C Definingcognitive techniquedor Verticalsrequest mapping,
Slice resource optimizatiomQoE& QoSmapping

C Setting transverseand common management building blocks
across different vertical use cases
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InformationModel Concep

S

v' Easier communication between project
partners

v' Towards a consensus of Networking
Slice paradigms

v" Defining the relations between the
concepts

v' Define the objects manipulated by the
management applications

Concepts

Concept
URLLC

eMBB

mMTC
Slice Service Type(SST)

Customer Facing Service (CFS)

Customer Facing Service Instance (CFSI)

Customer Facing Service Template
(CFST)

Levels

1) Service—> Slice 2> Resources
2) Service Level

3) Service - Slice Level

4) Slice > Resource Level

Concept
Network Slice(INS)

Network Slice Template(NST)

Network Slice Instance (NSI)
Network Slice Subnet (NSS)

Network Slice Subnet Instance (NSSI)

Network Slice Subnet Template (NSST)

Network Function (NF)




class Service-Slice-Resource view /

Nesting classes are classes
that are composed of
themselves and/or other
classes. e.g. Network Service
or Network Slice.

[scaner

Customer Facing
Service (CFS)

assigned to

¢

ismapped to

contains

Network Slice
Subnet (NSS)

contains

=

R

Network Service

i e

aggregates

Network Function

——

Virtual Netw ork

Physical Network Function (VNF)
Function (PNF)

1) ServiceA Slice A Resources




class Service Level

eMBB type
Smart Grid
i Custamer Facing = 2) Service Level
) comespondsto Service (CF3)

Remote Sungery

describes

Customer Facing
Service Template

(CF5T)

Vehicle-To-E v erything
2X)

SLICENET




class Service-Slice Lev el/]

Customer Facing
Customer Facing
has instances Service Instance

I 1. LEFEL

Service (CFS)

Network Slice
Subnet (NS S)

contains

comesponds to

assigned to

Slice Service Type NHetwork Slice Network Slice
(S8T) has realize Instance (NSI1)
deployed -
by
includes is described by
Network Slice
Template (NST) Network Slice
Subnetinstance
(N5 S1)
refersto
deployed using
Hetwork Slice
Subnet Te mplate
MNssT)

l SLICENET




class Slice-Resource Level -

MNetwork Slice

MNetwork S

Instance (M SI)

cont:

2ins

isdescribed by

lice

deployed by

Metwork Slice
Template (MST)

refersto

us=s be

longs

is mapped to

Metwork Slice

Subnet (M

s s)

realize

Network Service
(M S)

1. 1.
Metwork Slice Metwork Slice
Subnet Template deployed using Subnet Instance
(NSST | (NSSI)

a regates

contains

4) Slice A Resource Level

| Network Function

is
depoyed
using

ismapped to

Metwork Service
Des criptor (N SD)

o

WVirtual Network
Function (WVMF)

Physical MNetwork
Function (PMNF)

Virtual Network
Function
Descriptor (WNFD)

-~

realize

refer to

—
l SLICENET

Physical Network
Function
Descriptor (PNFD)




SliceNeSliceTemplate (excerpt)

Class name Use case Smart City

Slice Type URLLC, eMBB, etc. mMTC

Network Performance CommitedBandwithper endpoint DS 50kbps
CommitedBandwithper endpoint US 50kbps

Priority levels

Plug & Play feature

Plug & Play view

Total Slice Bandwidtfi DS
Total Slice Bandwidtfi US

Latencyi peak
Latencyi mean
Jitteri peak

Jitteri mean
Packet loss without

Monitoring only
NFs configuration
QoS QoEcontrol
SDN forwarding
NFs lifecycle
Slice lifecycle
Service level
Slice level

NF level

the number of endpointsultiplied by the
committed bandwidth per endpoint(endpoir
communicate simultaneously)

<1000ms

<500ms

300ms

100ms

<1%

Monitoring only

Service level view

([smicener
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SliceNeManagement & Orchestration

: Aggregation Analytics

8 Data Cleaning Model Analytic Engine

S ( Data Pre ) Selection Model Model
Qrocessing Training Scoring

Data
Storage

Processing Engine]

N

Serv_lce_ Service-level QoE
Monitoring QoEsSensor metrics/KPls
Slicet . Slice end-to-end QoS metrics
Monitoring ~ QoSSensor

Topqlogy Network graph and UE

Monitoring location
Resc_)ur(_:e Raw resource, VNF, Traff_lc . Traffic patterns and
\lelgliie]glale] PNF metrics/statistics Monitoring characteristics
Infrastructure

Monitoring Subplane

([smicener

Policy Framework

Policy
Recommender
e —

Policy Repository

Model Inference
Optimiser

Policy Distribution

Information Sukplane

ST
Catalogue

SD
Catalogue

NST
Catalogue

SI/NSI
Inventory

// Vertical

Orchestration Sulplane

Service coordination

interactions

Slice orchestration

| NFV-NS orchestration |

NMR-O

[ Resource orchestration |

SliceNe©Orchestration

NFVI-PoP
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SliceNettakeholders

Digital Service Customer

C Network Service Provider (NSP),

+ Consume digital services

*+ Manage and expose Vertical-

C Digital Service Provider (DSP),

Management Domain

oriented digital services

C Digital Service Customer (DSC)

* Deploy Vertical-oriented
digital services

Managed Domain (Digital Services)
Digital Service

—

\

C DSR& NSP Standalone Actors
C DSP & NSP Combined Actors

OfferBrowse Design P,rwklun Configure || Supervision @

_Management Domain

Ma’r;aged Domain (Network Resources)

[enain

Provision ||". Configure || Supervision @

Management Dnmam

Managed Domain (Network Res{iu;:ces]

oo

d

——
&9 2

WAN

Network Service Provider A

?m : A:p App

®- |
WAN Backhaul Edge/MEC RAN

(=0 ‘d JBNIA

Mobile Core

Network Service Provider B

+ Manage and expose 4G/5G/Edge
“Sliceable” infrastructure

+ Deploy 4G/5G/Edge “Sliceable”
infrastructure

([smicener
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Use case overview

Oefacec

Smart Grid UC

Ultra Reliable Low Latency
Communications

Aveiro, Portugal
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eHealth UC

Enhanced Mobile
Broadband

Cork, Ireland

DEALENMIC

Smart City UC

Massive Machine Type
Communications

Alba lulia, Romania
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Smart Grid UC overview

~
Vertical
efacec
Digital Network Communication Service
eracec (Ultra Low Latency)
-

Digital Service Provider (DSP)

RAN + EPC Slices as a Senvice

Network Service Provider (NSP) B

RAN + EPC + Slices as a Service

Network Service Provider (NSP) A

e e
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Smart Grid UC A

) l .
Service

A \
[
. (Ultra Low Latency) \
Ultra Reliable _Lovy Latency Power Grid
Communications IED 3

This UC relies on ultlaw latency (mesh) communications between the power grid sensors/actuatol
(IED- Intelligent Electronic Devices). It also requires high density of network communications covel
o\ as well as with high quality (in terms of uliav latency capacity). Based on these requirements, the
atige most critical aspect of the UC is the RAN coverage.

Aveiro, Portugal




eHealth UC overview

CORK
dl) INSTITUTE OF
TECHNOLOGY _e

.
INSTITIUID TEICNEOLAIOCHTA CHORCAI Red Z I n c

eHealth UC

Enhanced Mobile
Broadband

Cork, Ireland

DALEMC

RAN + EPC Slices as a

B Service

Digital

Vertical Business Service

Power Grid Operator Provider
/ (DSP)

Digital Network
Communication Service
{Ultra Low Latency) l

RAN +EPC + Slices as a Service

Network Service Provider (NSP) B

(o o]

Network Service Provider (NSP)
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Smart City UC overview

Smart City UC

Massive Machine Type
Communications

Alba lulia, Romania




