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5G Network Slicing PoCDemo-2 Datasheet

5G Network Slices Creation, Autonomic & Cognitive Management & E2E Orchestration ;
with Closed -Loop (Autonomic) Service Assurance for the IoT (Smart Insurance) Use Case

Demo-2 Name: GSON Evolution for 5G, Hybrid -SON Mappings to the ETSI GANA Model, and
Federation of GANA Knowledge Planes for E2E Autonomic (Closed -Loop) Service Assurance for 5G
Network Slices through a Real Implementation

NOTE:This Demo is the second Demo of a series of Planned Demos on various aspects of the overall
ETSI 5G Network Slicing PoC, and so more Demos are expected in the duration of the PoC over
2018/2019. Demo-1 of the overall PoC covered the aspect of Smdrisurance Providers as Key
Requesters and Consumers of 5G Network Slices Delivery Services by Service / Slice Providers.

Date: February 13t 2018

Location : Demohosted by Orangen Paris, France

Room: 1E-6-Big

Address : Orange Gardens40 - 44 AVENUE DEA REPUBLIQUE / 92320 CHATILLON

Agenda
Session-1: 09:45 -10:45

9 Overall Presentation on G-SON Evolution for 5G, HybridSON Mappings to the
ETSI GANA Model, and Federation of GANA Knowledge Planes for E2E
Autonomic (Closed-Loop) Service Assurance for 5G Network Slices

Break

Session-2: 11:00 -12:00
I Connected Cars Use Case and associated requirements on-SON

Session-3: 12:00 -13:00
1 Demo of Cellwize GSON GUI and its Povisioning GW as an Implementation case for
the ETSI GANA MBTS (Modd3ased Translation Service) Functional Component

Lunch

Session-4 (Repeat of Session3 for those who could not attend morning ): 14:00 -15:00
1 Demo of Cellwize GSON GUI and its Provisioning GW as an Implementation case for
the ETSI GANA MBTS (Modddased Translation Service) Functional Component
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Problem Statement from Service Providers perspective in Digital Ecosystems space

Service Providers (SPs)need innovative technologies to address increasing customer expectations and new
regulation requirements such as the European GDPR and regulations in force in other regions. Customer service
demands are becoming more and more challenging. The newly desir8dA OOEAA 001 OEAAO08O AT OEC
services design, creation and delivery (service fulfilment) to service consumers need to be smartetlire automation

of processes in supporting more autonomous ondemand service instantiation and onsumption by service
consumers. Ad in supporting agility and flexibility in enabling to instantiate and deliver the services that the
customer really wants anytime anywhere. In this respect, a customer aa Service Consumer is to be given a more

active role by theService Providers in the dynamic service design and delivery processes and more generally in the
whole Service life cycle (DevOps / Cl / CD). In this regard, SPs are departing from the traditional rigid model by which
Service Provides used to handle all he processes solely without delegation of some of the processes to service
consumers directly in such a way as to enable them to instantiate services-demand wherever they need the services

O AA AAI EOGAOAA AU OEA 306 O rmsAHancéhe Eustonfel bAcorBed Dk@yEadtdk withiA | E O A
the Digital Ecosystem.

These new service delivery environments of the SP and new Digital Ecosystems are to interact and exchange personal
information, and at the end, they will only prevail if Service Praider first and then the other Partners/Actors of the
$ECEOAI 3AOOEAA %AT OUOOATI OAODBAAO OE keir A& QHisiishes@edallyi T 00
Ei b1 OOAT 6 ET OEA O0)1 OOOAT AA " OOET AOGO6 OEAO i1 AT ACAO 1 AEI
For the Service Provider (SP, the success on deliveringrarious types of5G Network Slicesof varying requirements

and SLAs (Servicd.evel Agreements)as rvices to various Service Consumers of the SP (including Smart Insurance
Players adNetwork Slice ServicdRequesters and Consumers)he SP must implement &ramework for E2E Autonomic
(Closal-Loop) Service Assurance for 5G Network Slide8E Autonomic (ClosedLoop) Slice Assurance shall be
achievable through Federation/Interworking of GANA Knowledge Plane®f RAN (CSON, Fronthaul & Backhaul and

Core Network(e.g. EPG)complemented by low levels autonomicén RAN, Transportand 5GCore Network for Multi-

domain correlation (RAN, Fronthaul, DC, Backhaul, Core Networuch a Framework must addresthe following key

aspects:

1 Federation of GANA Knowledge Plang&Ps) for E2E Autonomic (CloseeLoop) Service Assurance for 5G
Slices through the interworking ofa GANA Knowledge Plane for RAN (realized through Centralized SON (Self
Organizing Networks) with cognitive SON functions), GANA Knowledge Plane for the Transport Network (e.g.
x-haul/Backhaul) anda GANA Knowledge Plane for the Core Networkor correlated assurance oRAN Slics,
Backhaul Slics and Core Network Slices

1 How NE(Network-Element) internal Autonomics ControtLoops and Distributed ControtLoops across NEs
in the RAN, Fronbhaul, Backhaul and Core Networlkcomplement higher Level Autonomics ContreLoops in
achieving E2E Autonomic Service Assurance for 5G Slicékoting that for the RAN, low level autonomics is
realized through D SON (Distributed SON), which is then complemented by highketvel autonomics (namely
G-SON), and that autonomics for the other network segments beyond RAN is also required.

1 KPIs specific to 5G network segment slices and their communication to the Autonomics Decisiemaking
Elements/Engines and associated Contrdloops for Slice SLA Assurance; and KPIs exchanged between the
GANA Knowledge Planes (KPs) to effect E2E Collaborative Autonot@&ecvice Assurance $elfOptimization)
for 5G Slicedy the Knowledge Planes

4EA +AU 2ANOEOAI AT OO OEAO AAiITi1c¢c OF OEA o001 Al Al 30A0AIT A
SlicingdPoC:

1 In5G, it is envisaged that SPs will offer to various types oktwork service consumers the flexibility to
instantiate and consume network services ofdemand and with agility, and among such network services
xT 01 A AA O. 20&a3iACOEAIADAA AT A 6AOOEAATI O DPOI OEAEI&O) T 4
customers that will trigger the creation of Network § EAAO ET -OER ediodn@ntospakining
Access Networks, sHaul (Fronthaul and Backhaul) and Core Networks. Insurance Platforms are bound to be
some of the SP external systems thavill trigger th e creation of Network $ices in an SP environment on

demand, as they would be an actor in service instantiation processes.
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1 5G Network Slices can span multiple network segments from Access Networks through td1aul and Core
Networks? thereby creating the ndion of E2E concatenated slices that consist of access network slices (e.qg.
RAN slices), xHaul slices and core network slices that form an Aggregate Network Slice that may be required
by a vertical market oriented stakeholder as service consumer of an SP

1 The Service Assurance for Network Slices should be achieved througBEClosedLoop (Autonomic) Service
Assurance of the E2E network slices by means of a Federation of Autonomic Service Assurance Components
that collectively work together in an E2E fashiorto deliver Network Sices assurance and adaptive network
resource programming across the network segments delivering the aggregate network slices, e.g. across
Access Networks, xHaul (Fronthaul and Backhaul) and Core Networks. SON (Séifganizing Network)
functions for the 5G RANSs should interwork with GANA components such as GANA Knowledge Plane
components to deliver E2ZE Autonomi¢ClosedLoop) Service Assurance of Network Slices for Séiffeatures
for network slices, such asSelf-Optimization and Self -Healing of Network Slices.

1 GANA empowered Autonomic (Closetloops) Service Assurance for 5G Network Slices

1 Achieving E2E Autonomic (ClosedLoop) Slice Assurance through Federation/Interworking of GANA
Knowledge Planes for RAN ((SON), Fronthaul& Backhaul and Core Network (e.g. EPC); complemented by
low levels autonomics in RAN, Transport and 5G Core Network for Muliomain correlation (RAN, Fronthaul,
DC, Backhaul, Core Network)

1 Integration/Convergence of Autonomic (CloseeLoop) Service Assurace with Orchestrated Assurance

1 Considering IPv6 in thepicture on 5G it is worthy to note that while IPv6 is expected to play a big role iBG

(e.0.in mMTC 5G sliceshhere are IPv6 specific features that bring value to 5G Slicing,g the use of Extension
Headers in grooming telemetry informationrequired for driving adaptive (autonomic) service assurance of
slice specific traffic flows

Smart Insurance Providers as Key Requesters and Consumers of 5G Network Slices
Delivered by Service Providers in fulfilment of the Sice Requests

&OT i 3AOOGEAA 001 OEAAOO PIET O T £ OGEAxh OEA O31 A0O )1 O00A
AOAAOA EEGE OAI OA AAAAA OAOOEAAO A O 3080 AQEOOEI ¢ AOOO
AOGT 1T OA AT0ODAD OBIABOALOD x AOAOG v' AOAT A ET OEA »AbnksQaaed AAT
O31 EAET co Ai T AAPOh AT A OEEO OOAT OA& Olhigdypiofitable add rAcurent.A OT |
4EA v' . AOx1 OE 31 EAA er©&dabadi tOdeploy B A6 éomiAdgdyeadsOd exiedted to deliver
numerous Network Slice Types as described by 3GRfich aseMBB (SST 1), uRLLGSST 2)mloT (SST 3)and V2X
(SST 4)which are the first standardized ones Indeed, as stated in th&roblem statement, in the 10T world, exiting
technologies e.gNB-10T, LTEM can partially answer this need However,in Smart Insurance and infotainment(4K

/8K, Augmented and /Mixed Reality) Autonomous Cars, Smart Factories, Smart Building / Smart Honasd others,

5G is expected to meethose eMBBURLLC 10T, V2Xrelated characteristics. The ability of Service Providers (5G Slice
Providers) to deliver thosefour key Slice Types and more in the future asnablersfor such servicesor so toOA U Ou
Sliceas-a-Service (5GSliceaagain terms of very large bandwidth and very low latencywill unlock some existing
applications to new service modelsAT A DPAOA OEA xAU &I O AAGAI T PIATO T &£ EIT1
today but will emerge in the future.

NOTE:Demo-1 of the overall PoC covered this aspect of Smart Insurance Providers as Key Requesters and Consumers

of 5G Network Slices Delivery Services by Service Providers.
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5G Slice Provider and Consumer Business View of the Overall PoC(consisting of multiple
Demo Cases)

The overall PoC is looking into the practicalities adelivering Smart Insurance in complex digital environments while
protecting user privacy, while taking into consideration Smart Insurance Providers as Key Requesters addnsumers
of 5G Network Slices DeliveryServices byService Providers Smart Insurancecreates a fully customer-oriented
ecosystemcentered on a platform that connects evergtakeholder in the insurance businesg insurance companies,
brokers and their customers? in order to digitize, secure and automate all transactions.

The ecosystem coverstA AT | b1 AOA O" OOET AOGO O " OOET AGdGsOGiEeB) Al A
process management, from the stakeholder to the customeincluding customer onboarding, contract management,
claims handling and extending as far as confidential medical recorasanagement

TheO3 1 AMDOAT AAS 1 EAAAUAIT A nredded deG@®) iBckuding Ak Eodnbcled diwhibHiallodvs
offering flexible coverage perfectly adapted to every customer.

Creation of an end-to-end workflow from the user to all parties

Smart Insuranceenables creation of an ecosysterspecially built for the insurance stakeholders allowing the end
customer to contract insurance services online and follow the complete lifecycle of their insurance policy through a
secure platform, while allowing interaction with all Parties of the EcosystenThe workflow includes the points when

a Smart Insurance Provider issues requests for 5G tork Slices Delivery Services by Service ProviderThe figure
below illustrates a Smart Insurance ecosystem.

QualyTrust® Smart Insurance
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Connected Car >

Application
Car & Home ]

Security & Infotainment

UsageAAOAA ET OOO0AI AAO AOA | E qoO-AnalietbC OCEDN(;IA a A% AA
connected cars, Pays You Drive (PAYD) refers to an insurance calculated dynamically according to the kilometers
driven. In the near future, environmental sensors in houseand evenin cities will have an impacton tariffs.

Probably, the most sensitive usage of 10T in Insurance concerns health Insurarmemortgagelnsurance: everthough
existing processes are simple, matating a clear separation between commercial processes and healtblated
communication is essential. Such separation must be driven by clearly defined rules, embedded within the Smart
Insurance platform.

7EOE A -APDAEDAAD andpOddiE) Sealify between parties and their roles, endo-end privacy can be
enforced.

Smart Insurance, privacy and the new General Data Protection Regulation
After four years of work, the European parliament has voted the new General Data Protection Regulat{@DPR) re-
enforcing the principles of Privacy by Design, conserthe right to be forgotten and data portability. All stakeholders

February 2018 ETSI NTECH AFI WG 5G Po6ttp://ntechwiki.etsi.org/
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are obliged to enforce GDPR in 2018 that context, the 5G ecosystemwe create to support the PoC use cases must
ensurethe law (GDPR)will be applicable in the P& timeframe

6 AT A IBGsidéss View of the Overall PoC(consisting of multiple Demo Cases) : Supplying
GANA conformant Software for E2E ClosedLoop Service Assurance for 5G Network Slices

The ETSI White PapeNo0.16 describes the two categories that determine the actors or players the GANA model is
addressing, namely: Suppliers (vendors) of GANA Functional Blocks (FBs); and Provider of assets required by the
developers of GANA Functional Blocks (FBs). The buefs value described in ETSI White Paper No.16 for Suppliers
(vendors) of GANA Functional Blocks (FBs) concerns both ISYadependent Software Vendors) and Networking
Equipment Manufacturers» both of which can be providers of GANA AMC software such as DawmisElements (DES)
and their vendor differentiation autonomics Algorithms (e.g. Artificial intelligence for dynamic configuration and
control of resources and parameters) GANA MBTS; GANA ONIX; and GANA Knowledge Plane Software in general.
Remark: This Demo-2 is mainly focused on Suppliers of GANA conformant Autonomic (Closedop) Service
Assurance pertaining to the GANA Knowledge Plane for the RAN as realized B3@N implementation as illustrated

on the figure belowthat captures the need for lowlevel (micro) autonomics that is policy controlled by higherlevel
(macro) autonomics in a holistic model that can be instantiated/adapted to the 5G context as well

GANA Knowledge Plane GANA Knowledge Plane(s) for e s e
for RAN™, Backhaul and Core Networks
(Higher level DEs)
ONIX MTBS |
Network Level
2 WWMM!N [
Interwomm_g/ ( ook %) (GANADEL:veH)
Collaboration -
( OtwrMetworkLevelDEs
Reference
Interworking/ _L_.  Point
Collaboration A
Reference Point , :
[
[
I » - .
E— [
VIR | 1 il €\
JTRAN X b /TDF
o t, : q \ & /7 GANA Levels 2& 3 DEs
. UDR 9\ 242 ¥ ]
SEN | '/_ 5 ,’4_'»’ « for Core Network |~ Node, Function
: o ‘li ' G O Elements(NEs) | 08
GANA Levels 2& 3DEs - pr N Heetemanigp /T C (GANA Level 34)

el 'i' A lower level //")

for RAN Network .-~ ' %
0 etwork | MME s, . DES (distributed x

EIements(NEs)”/ _ ""'"" Packet Data Network
e e

Non-3GPP
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Demo-2 Scope:Autonomic (Closed -Loop) Service Assurance Use Case for 5G Network
Slice(s) and the coverage in a Framework for E2E Autonomic (Closed -Loop) Service
Assurance for 5G Net Slices

This Demo-2 of the PoCis focused onG-SON Evolution for 5G, Hybrid SON Mappings to the ETSI GANA Model, and
Federation of GANA Knowledge Planes for E2&utonomic (ClosedLoop) Service Assurance for 5G Network Slices
through a Real Implementationachieved by a partner of the PoC ConsortiunThe Demo presents and discusses the

following:

1 How Cellwize CSON and its framework for policy control of EEON impements the GANA
Knowledge Plane for the RAN

1 Cellwize provides an implementation of the GANA Knowledge Plane for the Backhaul of some degethis
software has been implemented as an integral part of Cellwize SON

1 Demo of Cellwize €SON GUI and itfrovisioning GW as an Implementation case for the ETSI GANA MBTS
(Model-Based Translation Service) Functional Component

1 How GANA for the RAN is realized by Hybrid SON-EON (cognitive) complemented by EBON in eNBs)

1 How CellwizeG-SON and its framework for policy control of BEON implements the GANA Knowledge Plane
for the RAN

1 Cellwize implementation of the GANA Knowledge Plane for the Backhaul of some degree and how this
software has been implemented as an integral part of Celize GSON

I The GANA as enabler farendors to Implement Components required by Telecom Operators in implementing
a Framework for E2E Autonomic (Closed_oop) Service Assurance for 5G Network Slicesid the Roadmap
to achieving that goal

1 The value in the following ETSI document€ETSI GANA ModelETSI TS 1031982); GANA Instantiation onto

the 3GPP Backhaul and Core Network Architecturd&€TSI TR 103 40% and GANA Instantiation onto the
BroadBand Forum(BBF) Architecture Scenarios ETSI TRLO3 473).

The figure below provides more details on the covered aspects in this Der2oagainst further targets.

February 2018 ETSI NTECH AFI WG 5G Po6ttp://ntechwiki.etsi.org/
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Federated GANA Knowledge Planes (KPs) for RAN, X-Haul
and Core Nets

l

BigDataCollection

Enhanced DataAnalytics & Agile Machine Leaming Modeling

Proactive Service Assurance

Radio
Measurements

Cell Level KPIs
Core Network Data

User Classification

Data Blueprint

Business Objectives

Analytics

Filter and sort

business objective /
SUA related data

Abstract input data into
holistic KPis

Associate KPIs with
network parameters of
the logical Slice

Classify and order
holistic KPis by impact
on SLA

Identify generally valid
policies

Analytics

Yes

SLA
objectives
met?

Agile Data
Modeling

Control Loop
Network behavior
analysis and pattern
recognition automatic
feedback loop

Calibration

celtwze?

(Sub-) Slice Instantiation

configuration of a sub network
slice subnet instance with Physical
and/or Virtual Network Functions

Logical parameter
adjustment

e.g. upgrade, reconfiguration, NSI

scaling, NSI capacity, NSI topology,

association and disassociation of
VNFs

Physical parameter
adjustment

physically isolated from the other
NSis, all physical resources can be
modified per NSI. Shared physical
resources (e.g. Antennas) can be
optimized across all Slices

Collective
Actions by
GANA
Knowledge

e

Plane DEs of
specific
Knowledge
Plane (e.g.
C-SON)

Remark: For further consideration: More on Data Sources for the KPs and KP Interfaces with 0SS, EMs/NMs, Orchestrators, SDN, ..

NSI - Network Slice Instance

KPI - Key Performance Indicator ~ SLA-Service Level Agreement

VNF - Virtual Network Function

The 5G Slice Autonomic (Closed-Loop) Service Assurance Use Casesdemonstrated in this Demo -2 are:

1 Connected Cars Use Case and associateguirements on GSON

* Cloud based backend
* BIG DATA Analysis

* Visualization

* Real time QoS

* SON (GANA for RAN)

DSRC

Upgrades

Safety Self

I Diagnostics
Features

Smart

Insurance Fuel

Analysis

Maps

Healing

cellwize?

cellwze?
DK

Connectivity Eco System for Connected Cars

cellwze?

Q

Analytics

Dashboard
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1 ManageCustomer Experience (SLA violationglaims andtrouble tickets) in proactive and predictive manner
by tacking advantages from Autonomic and Cognitive Service Assurance Closed Control I(epphat
implementthe ETSI GANAramework in 5G Network

1 Standards Gaps beingevealed in attempting to ecify a Franework for E2E Autonomic (Closed.oop)
Service Assurance for 5@letwork Slices This is the casevhen considering Federation of GANA Knowledge
Planes (KPs) for E2E Autononai (ClosedLoop) Service Assurance for 5@\Network Slices through the
interworking of a GANA Knowledge Plane for RAN (realized through Centralized SON ($2dfjanizing
Networks) with cognitive SON functions), GANA Knowledge Plane for the Transport Network.ge x
haul/Backhaul) and a GANA Knowledge Plane for the Core Network, for correlated assurance of RAN
Subnetwork Slices, BackhauBubnetwork Slices and Core NetworlSubnetwork Slices

Remark: Four Applications are considered irOE A/ O A ON&tivdrk SicingtUBe@ases Whereby, each application
(e.g. Smart Insurance Applicationjs ordering the required Network Sices via an order API interacting with Network
31 EAA 0 Ol. Ote AaBlOHelOw deBe® the mapping between Pa@rgeted Applications to required Network
Slice Types.

Application Network Slice Type required

Connected Cag Infotainment 1 eMBB (SST1)
1 UuRLLC (SST 2)
1 10T (SST3)
 V2X(SST 4)

Car & Home Security 1 eMBB (SST1)

& Infotainment 1 UuRLLC (SST 2)

Hayo (loT) 1 eMBB(SST1)

Connected Home 1 UuRLLC (SST 2)

Security & Infotainment 1 10T (SST3)

Smart Buildings & Smart Homes 1 eMBB (SST1)

f  UuRLLC (SST?2)
1 10T (SST3)

Technical view of the PoC

The plan isto use this 5G Network Slicing Po@s an instrument for the fdlowing aims: (1) AT AAT1 ET ¢ OEA 04
the complementary roles to be played bythe following technologies/paradigms in 5G:ETSI GANA componentfor
ClosedLoop (Autonomic) Management & Control of network resources and parameteis Autonomic (ClosedLoop)
Service Assurance of Network SlicesSDN NFV, E2E Orchestrators Big-Data Analytics for Autonomic/Cognitive
Management & Contrgl SON(Self-Organizing Networks), specialized interfaces (including thenetwork governance
interfaces); network automation; and GANA intelligence software forAutonomic/ Cognitive management and control
of networks and services(i.e. Software for Autonomic (ClosedLoop) Service Assurance)(2) Breaking from silos on
standards and R&D efforts linked to the complementary paradigms, by promoting and progressing tbeifying and
Harmonizing Architecture that integrates the ETSI GANA, SDNNFV, E2E Orchestration, and spedized Big Data
Analytics for Autonomic / Cognitive Management & Control(3) %1 AAT ET C 10wder$60fGDI $DN OIFV
GANA Knowledge Plane (with the Autonomics/Analytics Algorithms and Knowledge Synthesiad Represntation
from raw monitoring data, and the dynamic application of various forms of Knowledge obtained from diverse
data/information sources AU  OEA ' 1 .1 +1 1 x1 A/ngkg-Beimdnis ADES) ingdlizng th&Selk
Adaptation (e.g.SelfOptimization) management and control operations fdletwork Resources andParametersfor the
overall ClosedLoop Assuranceof Network Slices Probing and Service Assurancéllatforms that should act as

February 2018 ETSI NTECH AFI WG 5G Po6ttp://ntechwiki.etsi.org/
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data/information sources to the GANA Knowledge @hed Ges, Bata Analytics required to be performed or exploited
by GANA [Esin the network infrastructure Network Elements (physical or virtual) and in the GANA Knowledge Plane

Network Infrastructure Suppliersg O 2 !

AT AT AT 00O eAdorsaOahE alrerApfay®Es td use6the PoC

instrument to identify gaps in standards and initiate activities (e.g. in ETSI NTEGKFI Working Group to closeany
gaps in standardsthat may be identified during the PoC

The Figure below depicts high level design fmciple of the PoC ecsystem and associated actors rvoles relationships
and interactions. Two main actorsare consdered at 5G operation time (runtime):

a) Network Slice Provider (SP) with its associated partners 6G RAN Vendor, 5G Core Network

il
Vendors,5G OSS & Network Slice Managent Software Vendors GANA Algorithns and Software
ComponentsDevelopersand Suppliers 5G BSS Vendors, 5G SON Veng8rs] sdcomponents
arerequired by an SP ircreating, delivering, operating and assuing the four Network Slice Types:
eMBB (SST 1), uRLLC (SST 2), 10T (SST 3), V2X (SST 4)

1 b) Network Slice Customer or Network Slice Consumer who ordes/ Self-Orders via a dynamic

ETSIL_ )\

Service
Designer
Y
0,8

[N
ﬁ‘:/ Governance
Interface

ETSI/NFV —
(o] (ICREICIAN Orchestra A VA
of required A7 ’
ﬁ _____________________ ontiguration

GANA: Generic Autonomic Network Architecture

== == URLLC Slice loT Sli
- o ice
=== V2X Slice E— kSmart Homes

Ordering APIthe required Network Slice Types according to dyamic SLAs per Network Slice Type
"""" xEOE OEA . AOxI| Gcé&tcadPEAIA 007 OEAAOG

- Federated GANA

GANA Knowledge
Planes (KPs)

iviana
Cont r./J (withiData
,—u lytics and

( BSS - —Connected Car &

Infotamment
-_— -~ s ~

ar%}hme
Qecur 74 \

- Infotaih{t%{

O@

3"4————2r-‘-:—v-1 | €m——— 3[-——v—v~r§r-—v——v—. 1
e2e Service Ochestration

OOV
@
2
)
®

Is the NF (Node)
VNF or PNF?

Trlggers 2

¢

Hayo (‘
Connecw Home
Security 'S\

& Infotamh‘\nt

3

eMBB Slice Smart Buildings

It is a VNF {Node attribute)

?

Network Slice Life Cycle Management ( choreography)

1)

Slice DesignefHuman Operator), via the GovernanceAPl, accesesits 5G Jice Design/ Service Definition Tool-
Chain(pink box) and stores the Network SliceTemplate once populated in a repository. NOTE: This process is

automated in the case of a selfare portal through the BSS that can be used by external customers
2) Network Slice Template is pubed to the Service Orchestrator
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3) Service Orchestrator interacts withETSIMANO components, SDN Controller and Legacy OSS to translate the
content of the Template onto required VNFs / PNFs (RAN ones and Core Network onesiich are stored in the
Virtualized Capabilities Repository and in the No#Virtualized Repository (for Core Network). The diagram shows
a dedicated Repositoryfor RAN capabilities All those capabilities are executed on the substrate layer (Hybrid
Infrastructure: Black Clouw)

4) The identified VNFs and PNFdescriptions (descriptors) are sentto Service Orchestrator

5) Service Orchestrator launches Network Slice Life Cycle Management process

6) The Network Sicesordered by the customersvia3 AOOEAA 0 O1 OE A A G idstaht@tdd, corSighried 1
and delivered to each of thefour Customers (55 applications)at the right hand side of the diagram.

7) 1.t +1 1T x1T AACA o1 AT A AT A O$ E 00 QedArOieA/NFs 'and.PNFs ag AMOD/A AT Al
Cognitivealgorithms along with Hybrid SON(Centralized and distributed: Blue Boxes) take care otonfiguration
of the NEs(Network Elements, i.e. PNFs and VNFSs) in the infrastructure if not already performed through the
traditional management systems, and then proceed to perfor@2E £derated Autonomic and CognitiveCservice
Assuranceéof each Network Slicdnstancethe Customeris consuming.

8) BSS (Yellow Box) embeds the Network Slice Billing System that shall offer billing capabilities per Network Slice
Instance allowing billing eachNetwork Slice Instance individually, in same way as an 5G OSS that shall offer
i ATACAI AT O AADPAAEI EOEAO PAO . AOx1 OE 31 EAA ET OOAT AA AO

X

‘ ETSFGANA Modelas key Enabler for 5G: High Level Design Principle

The AFI Working @1 OB ET  %43) 80 . 4 %# (TC)4al thé&lbaHidgAyloup #ithie btéhda@likakion
landscape for Autonomic/ Cognitive Management & Controbf Networks and Serviceshas a comprehensive work
programme which comprises deliverables on: a reference model for a Generic Autonomic Network Architecture
(GANA); an implementation guide for the GANA reference model; and autonomiesabled implementation
oriented architectures and their associated management andontrol architectures that are a result of GANA
instantiations onto various reference network architectures and their associated management and control
architectures defined by standardization organizations such as 3GPP, BBF, IEEE,-TTldnd other Standard
Developing Organizations (SDOSs).
http://www.etsi.org/images/files/ETSIWhitePapers/etsi_wpl6_gana Ed1l 20161011.pdf

Indeed, TC NTECH AFI WG has made signifitgprogress in developing standards tat prescribe methods and )
i AAEATEOCI O & O ET OO1T AGAET ¢ OEIT OAT 1 ECAT AAs ET OEAand AT ACAI
design and operational principles for seHmanaging and seHadaptive networks that enablesto achieve OPEX

reduction through Autonomic & Cognitive Fulfillment & Service Assurance
http://appledoreresearch.com/product/closed -loop-automation-new-role-assuranceresearch-note/

OOEAO AAltohomAGH GAVOET CO péritors.sdcidas tradtibon df new revenue streamin 5G arena
where Autonomics and specifically GANAcan be key Enablerhttp://www.iwpc.org/workshops/2016/2016  -06-

DT/agenda.html

ETSI NTECHAFI 5G Network Slicing PoC (with Autonomic Service Assurance for Slices) and 5G

PoCs landscape

After the iO OO uv' OAI AOAA OOAT A A OnnEelPARRIE E2E 5QArcbifeciurej SCBGPP R4, L *
R15) efforts that took off, ITU efforts on 5G that took ofgndthe initial 5Groadmaps that were laid out by the diverse
players in 5G an acceleration process was undertaken in 2017. Most of key Mobile Operators are pushiniggs
this way by announcing aggessive roadmaps and seizing key events (sport) to use thers 8G playgrounds where

all 5G players try to deliver their best products and solutions and to demonstrate the first benefit 5G brisgnd the
huge promises and perspectives ohow 5G will complemant nicely 4G. This aceleration will pave the way for the
commercial deploymentof 5G

From Testing & Trialing side, various initiatives have been launched and there is a need for harmonization in terms
of methodology, assessment approaches, interoperability, KPIs consolidation as a foundation to facilitate this move.

February 2018 ETSI NTECH AFI WG 5G Po6ttp://ntechwiki.etsi.org/
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This is the reason whythis ETSI NTECH 5G Network SlicingoC aims at collaborating and liaising with othebG
PoCsinitiatives but not limited to initiatves OOAE AO . ' - . uv' _44)h 4-&1 001 ad' 3A00
BroadBand Forum (BBFBG related PoCs programs

GANAIn a Nutshell

TC NTECH AFI WG works on standards féxutonomic Networking (which includes selfmanageability and
properties within network nodes/functions and OEITA O x T O EndnagémehtyAutonomic Management and
Control (AMC) of networks and servicedy Autonomics introduced in the outer (logically centalized) Management
and Control Ranes of network architectures. The ETSI TC NTECH ABI' | . Relerence Model combines
perspectives on these aspectso as to capture the holistic picture of Autonomic Neorking, Cognitive Networking

and SelfManagement design and operational principles. TC NTECH AFlI WG performs GANA instantiations onto
Evolving and Future Network Architectures and their Management & Control Architectures. Autonomics algorithms

in the scqpe of NTECH AFI work are meant to be implemented by the-salled GANA Decisionmaking-Elements
(DEs), and such algorithms include Cognitive algorithms for Artificial Intelligence (A®) such as Machine Learning
(ML) and Deep Learning (DL), and otheralgoi i © OEAO AAT AA Alléop dperadtidns.ET  $ %086 Al 1
GANA Model helps to achieve Closdddop (Autonomic) Service Assurance through the complementary abstraction
levels for introducing sef-management functionality and Closed.oops.

Moreover, GANA isaddressing OPEX challenges faced by Network and Service Providers by measuring the benefit
of Autonomics/SelfManagement for networks and services.The figure below is a snapshot of the GANA model
(extracted from the ETSI TS 103192 to be published in Qlof 2018).
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