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AGENDAOutlook ETS(///%W\

Overviewof the 5G PoC Business viévvef the overallbGPoC

Multi -LayerAutonomicsand thelntegration of the ETSI GANA,
Knowledge Plane (KP) with otheystems required for AMC
(Autonomic Management & Control) Paradigm

©

© Federationof GANA Knowledge Planes foRIE Autonomic
(ClosedLoop) Service Assurancé 5G Slices across the
various networksegments/domains

® Demos Covered in thBGPoCso far

© The White Papers and other materialvailable fordowloads

© How to Join the ETSIG PoCProgram:5G Network Operators;
Network InfrastuctureSuppliersMonitoring Solutions
SuppliersSuppliers of Al Algorithms fGANA DEas key
stakeholders invited to showcase various aspects through
Demos
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ETSI TC INT AFI WG: ETSI GANA Framewgrl, ~
KeyLiaisons and)elivera R -
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Autonomic Networking TR 103 404

TR 103 473

GANA Instantiation
onto BBF Architectures

GANA Instantiation onto
3GPP Backhaul & Core
Network

tmfar-..n/

IG 1167 1G 1177

o Liaisons have been established with
GANA Adoption in ODA A Linux Foundation Y.33i4|
Endossement . ETSI GANA Model as Use
( ) A TIP (Telecom Infras_tructure Prole_ct) Case in Implementing
A NGMN E2E5G Architecture (ongoing Autonomic Management and
discussion) Control of IMT-2020 Networks
A ETSIISGs (NFV, ENI, NGP, ZSM, é )
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TheWhite Papers and other materiavailable "’TS(Q(\ /\/>

~

White Papers Published:

Can beDowloadedfrom
here:
https:// intwiki.etsi.org/index.php?title=Accepted PoC proposals

1  White Paper No.1: CGSONEvolution for 5G,Hybrid SONMappings to the ETSIGANAModel, and
achieving E2E Autonomic (ClosedLoop) Service Assurance for 5G Network Slices by Cross
Domain Federated GANAKnowledge Planes

1 White Paper No.2: ONAP Mappings to the ETSI GANA Model; Using ONAP Components to
Implement GANA Knowledge Planes and Advancing ONAP for Implementing ETSI GANA
Standard & Requirements; and GSONz ONAPArchitecture

1 White Paper No.3: Programmable Traffic Monitoring Fabrics that enable On-Demand
Monitoring and Feeding of Knowledge into the ETSI GANAKnowledge Plane for Autonomic
Service Assurance of 5GNetwork Slices and Orchestrated Service Monitoring in NFV/Clouds
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Multi-Layer Autonomics and the Integration of
the ETSI GANA Knowledge Plane (KP) with otl

SyStemSe.g. with Orchestrators, SDN Controllers, NFV MANO, and OSS/BSS
Configuration Management Systems
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ETSI GANA Reference Modelstantiationsonfa.,
t & Control Architectures

SITS_

variousNetwork andMngn

Hierarchy of
(DEs)

Network Level Routing Management DE £
Network Level Fault Management DE__/ |

lNetwork Level DEs

GANA Other Network Level DEs (GANA Level-4)
Profile e.g. Network Level QoS Management DE
Administrator/ Slo
Hetwork Opeiier _Outer Control Loop
r
NE (router, terminal, switch, NE (router, host, switch,
gateway, base-station, efc.) gateway, base-station, etc.)
Node_Main_DE L I | Node_Main_DE Node Level DEs
| [xepdl L (GANA Level-3)
\ i
Fast COQtI‘RL-LOG) DS—‘——@ — NoMe NoMe—{— @—— L
etwork Element y: y: 3
(NE)-Phy s"/c,;’ o ‘Function-Level DE, e.g. || | | | [Function-Level DE, e.g.||| || |Function Level DEs
" | 4 | QoS Management DE ] | " QoS Management DE (GANALevel-2
J F D - J
DEle e @—— DeMe | | DeMe —b- @—— DeMe
Managed Entities (MEs) | [F . p i
Resources: i.e. Protocols, ~ (Managed Entities (MES)) | Managed Entities (WES)) Protocol Level DEs
Stacks & Mechanisms, and | (partiioned and assigned | (pertitoned and assigned (GANA Level-1)
Application Layer Applications | \{0seeciicupoerDEs) =i el e PEYSS

Horizontal
Reference
Point
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Decision Elements

The Complex
Cognitive
Algorithms for Al
(e.g. Machine
Learning (ML),
Deep Learning
(oL), .

Moderate
Cognitive
Algorithms for Al
(e.g. Machine
Learning (ML),
Deep
Learning(DL), ..)

Less Complex
Cognitive
Algorithms for Al

Zero to much
much less
complex
Cognitive
Algorithms for Al

Compexity level of Cognitive Algorithms for Al

In Decision-Making-Elements (DES)
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Multi-LayerAutonomics and the Integration oge ~
ETSI GANA Knowledge Plane (KP) with other syste

11

Legend:
mm =NBI (NorthBound

Interface)
implemented as an
API (e.g. RESTFul
API) or Protocol.
The GANA KP uses
the NBI exposed by
the entity to
program the
network or services,
or to configure the
entity to export
Data, Info,
Knowledge, or
Events to the GANA
KP or other
consumers

Enabling “Advanced Management & Control Intelligence” at

various Layers of Abstraction through
Autonomic Management & Control (AMC) Software with Real-Time and Predictive Analytics, as
Loadable Modules or Applications

(

055/BSS ]

SDN Framework (Hybrid SDN)

(Hybrid SDN: Multi-Protocol Southbound Interface(s) and
Multi-APIs Northbound Interface(s))

Fed d SDN Co llers (multiple instances)

[
Universal (E2E) Service Orchestrator
e.g. MEF LSO + Other Functionality (for
completeness)
(Indudes Lifecyle Service Management)
Ve

*

4 )

GANA Knowledge Plane AMC

(Analytics/Autonomics) Software, as Loadable
Modules or Aopicatlons, empowered by Functional Blocks for

AMC (A & Control of Networks,
Services, Resources and thelr Configurable R:rumeters) lLe.
for Self-Adk ion and Dy ic N k Policing, etc.

* Ry

NFV Orchestrator
(ETSI NFV MANO component)

orchestral ion)

utonom[cs at NFVO level (for analytics-driven J/

|— e oo om---o- g S g — - o e - - - - - - 1

EE

Hypervisor

Domain  —___:

1
1
L 1
1
VNF R e A |
! i+ Autonomicsat VNF ¢
Manager(s) 1 |
1 Manager level '
Jrorpm e ————— "
xAmonomicsatVIM i
Virtualised |evel !
LTt T —— 1

Manager(s)

)

| Other reference N w—f Man NFV reference pomts

Infrastructure Network Domain

/ Hxdware resources,
o < Computing Storage }
N Hardware Hardware '\ ‘
Compute —_— —
Domain & Execution reference points
Key: AF = Auti ic F ion (i.e. Decisit ing logic that realizes a

Control-Loop(s) over Managed Entities under its control)




GANA KRdata sources diversity, events visilgi}'gy\@d W

consumption into KADES; KP Integration Options V4

0SS/BSS ‘

and/or Configuration
Management System in general

‘G__ANA Knowledge Plane (KP) fo,r“
particular Network Segment (e.g. RAN
ﬁ?(-Haul., Core Network , or Data Center)

Lo
1

Network Level Decision Element
(DE) (e.g QoS Management_DE)
Powered by Complex Analytics for
Autonomics/Al (Cognitive) Algorithms and
Complex Event Processing (CEP)

Other Types of

Data/Info/Knowledge Sources &

Event Sources:

* Meta-Data from
NEs/NFs;Syslog;SNMP;

NetFlow/IPFIX/sFlow;

Legend:

m== =NBI (NorthBound Interface)
implemented as an API (e.g.
RESTFul API) or Protocol. The
GANA KP uses the NBI exposed
by the entity to program the
network or services, or to
configure the entity to export
Data, Info, Knowledge, or Events
to the GANA KP or other
consumers

12




GANAKRR data sources diversity, events visitegi 7z )\
and Monitoring Data consumptiorinto KP DEs

f \
\L [ GANA Knowledge Plane
055/8SS fora Network Segment(s) Automated Test System for the
, L Orchestrated Assurance of Newly
y Network Level Decision | = INstantiated Network Service and
E2E Service Orchestrator Element (DE): e.g. QoS SLA Violations Detection
n l > Management_DE i  \
Ir---------Y_------i - " 7 o Powered by Complex Analytics for '
! Domain l Domain Orchestrator for a particular Autonomics/Al (Cognitive) Network Level M8nitoring_DE" drives this part
| Orchestrator X | Network Segment(s) Algorithms and Complex Event .
| Y Processing (CEP)—all for .
- Autonomics A 4
| SDN Controller for Programmable
Traffic Monitoring Fabrics (TAP &
SPAN Aggregation Switches)
MBTS Library \ ) O
Configuring Traffic Filtering
. Info/Knowledge/Data (e/g: Events andiKPIs) that need'to he fed and Traffic Copying Functions
N into higher level Analytids/Autonomics, e.g. from PNFs/VNFs, in selected NEs (e.g. Dynamic
. Probes|Data Collectors,\NMs/EMs, PN's, FMs, efc. SPAN Sessions) and
N \\ N Traditional Service forwarding of Copy Traffic to
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TAP & SPAN Aggregation
............. T ,apS. Tap’-‘n J;r:;;?;;e(eg Network or Data Collectors
PMFM.)
Tools e.g. Probes
S
T Programmable Passive TAP & SPAN
Sensors / monitoring \__ _ ¢ K-‘ , .
13 components embedded in g ﬁggﬁ?g&gﬁ%gﬁ: (Fabrics), a
NEs Physical Network Infrastructure
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Federationof GANA Knowledge Planes fo2

: _ ETSI(L
Autonomic (Closed.oop) Service Assurance 56 Slices”

\\ \

Interworking/Coordination Reference Point for E2E Federation of the Knowledge Planes (KPs) for E2E Autonomic (Closed-Loop) Service Assurance

@ 1 !

@ON as GANA Knowledge Plane\ ﬁANA Knowledge Plane (KP) for Froh @NA Knowledge Plane (KP) for Cor)

(KP) for Multi-RAT Access & Backhaul Transport Network Network (e.g. 5G SBA-based Core Net)
T - =
as SON Function(s) 1 1
o= Tl Cotimization s oToueh R | e atene Network Level Decision Element (DE) Network Level Decision Element (DE)
e (e.g QoS Management_DE) (e.g QoS Management_DE)
¢ —S'ON _ o Powered by Complex Analytics for Powered by Complex Analytics for
-UN = S oaninceleliy Autonomics/Al (Cognitive) Algorithms Autonomics/Al (Cognitive) Algorithms
GANA SR NDT (MO et and Complex Event Processing (CEP)— and Complex Event Processing (CEP)—
Knowledge [ uemisicsmssnia ) assmmsssiimicos - all for AMC all for AMC
Plane : . ; ! 5
[ MBTS Function (Software Libra / MBTS Function (Software Library) |/ \| MBTS Function (Software Library) '/
orran NG : e 5/ J

!

1 \

Interworking/
Coordination
Reference
Point

Interworking/Coordination
Refereml:eEP >|ﬁnt Interworking/Coordination

Referende Point

GANA Levels 2 &3 Multi-RAT RAN
evels

DEs for Network Incl. 5G NFW

Infrastructure (e.g. _\d &d.o i

RAN) Network ~  Llleeeeet

Elements (NEs)

15

Core Network

S~

GANA Hierarchy of
Decision
Elements(DEs)

Network Level DEs
S3=(GANA Level-4)
For Higher Level Autonomics
Using the More Complex
Cognitive Algorithms (e.g.
Machine Learning and Deep
Leamning Al algorithms) that
drive “Slow Control Loops”
that operate on the wider
network-wide views to Self-
Adapt the underlying network
services

Node and Function Level DEs
(GANA Levels2 &3 )

For Lower Level Autonomics
Using the Less Complex
Cognitive Algorithms needed to
drive “Fast Control Loops" for
local reaction within the NES or
Network Functions (e.g. 5G
SBA's CPFs and UPFs)

ic-.
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Demo-1 by QualyCloud Smart Insurance Ecosﬁgf Qb// /> ,

Smart Insurance Providers as Key Requesters and Consumérs of
Network Slices Delivery Services by Service / Slice Providers

Application Network Slice Type required

ConnectedCar& Infotainment 1 eMBB(SST1)

1 URLLC(SST2)

i mloT (SST3)

1
Car& Home Security 1 eMBB(SST1)
& Infotainment 1 URLLC(SST2)
Hayo(loT) i eMBB(SST1)
ConnectedHome 1 MURLLC(SST2)
Security & Infotainment i

Smart Buildings & Smart Homes 1 eMBB(SST1)
1 URLLC(SST2)
1 mloT (SST3)

17



A S\
Demo-1 by QualyCloud Smart Insurance Ecosﬁgf Qb// /\// ,

QualyTrust® Smart Insurance

- ‘ Smart Data Insights
— /7 N\
L \
network I)) . e
A 1)) s6
\
Connected Car “( _ _ 7 o AP

? Risk Analysis
. Fraud Analysis

APl P

\\m 5G o APl © Cybersecurity

Security & Infotainment

Hayo (loT) 5G Q APt
Connected Home )))

Application

Car & Home Vg 5G Data Mashup
Security & Infotainment
N
2 a4 R
19 L)
»:"\\

Connected Home ﬁ ~ Weather

Events Location
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Leader in < SON) ETSI___ )\

Demo-2 by Cellwize(Global N\ 2

GSON Evolution fobG, Hybrid SON Mappings to the ETSI GANA Model,
and achieving EE Autonomic (Closetloop) Service Assurance 66
Network Slices by Crod3omain Federated GANA Knowledge Planes

19



HybricSON Model Mappingt
Model

Hierarchy of ~ TheCompler

Decision Elements

3GPP Management Architecture /.

. o rithens for Al
Centralized SON and Distributed SON / G (DEs] ff;mm
— — [T U e A Leaning (L)
Organization A Organization B / _ el . Deep Leaming
;H. P e ool Rouing Vanagament OF 4.}
Supplied by |_| ‘ J/ 3 /1 Nefnork Level Pt Management DE ;¢ Network Level DEs
vendor A Entopise Systoms L Wm"ﬂ&%ﬁ“” G Dther Network Level DEs G
/ Frodle .. Network Level Qo8 Management DE |- ol
Helministrator! ]
‘ Algoritims for &1
S:m: :y T_— /\ Nework Manager Mt et Vertaal Cuter Control Laop (.. Mathing
| Floranca - Learmi |
E %M F—— W 05— P, I}aepmm
‘E hmbhde 1 I, Type 2 nedace NE irouter, terminal, switch, NE {router, host, swtch Leaming(OL)..)
) Y Northbound neface o e EM gateway base-station, efc ) gateway, base-station, efc
0
; ] Node Level DE Less
g o - 'ﬂ Node Man D fef——ta|  Node Main DE ] e Level O Comple
g ! LTEDstud SONHSON) | g ) T (GANA Leve3) — Cogniive
00 funcions rumning on eNBs; n - - Algrits for Al
lww using X2 intertace when needed i
Network Element| | ™
N J u Zero o much
l 1 - h"“:j" “; Function-Level DE, e, | | | | [Function-Level DE, e, Funclon Level DES 1 e
@ ! N it o Management OE. [[[ || *| QoS Management DE (GANA Leved) ey
' 16 E Nebwork :-Iir:jgrwts NB, ANC, PJ_ @__ Delle Fulg Delle =4 @__ Delle E::‘\:Ehu
- Wanaged Enties (MEs) | [V A . !
RAN vendors normolly supply NEs (RNCs, NodeBs, eNodeBs etc ) together with the Element Manager (EM) Resources, | e, Protocols, ' é % |MES wﬁm 5 Protocal Level DEs
The anly really standardized interface is the EM north bound (Type 2) interface; typically conformant with 32 on 28 series Sacks & Mechanisms, and i [muhmwm'gm i * fﬂlmlﬁ'ﬁhﬁh‘ﬂ {GANA Levelt)
of 368Pstanderd Application Layer Applcations{ [ {2 1) fn gpacife upoar Dy
Harlara
Refarancs

GANA for the RAN is realized by Hybrid SON (C-SON (cognitive) complemented by D-SON in eNBs)
SON Function = GANA Decision Element (DE)
C-SON with Cognitive SON Functions = GANA Knowledge Plane for the RAN



SON Mappings to the ETSI GANA Model,;

Plug & Play; CCO; ANR; RACH
Optimization ; 0-Touch NR Rollout

Cell Degradation Management;
cocC

ES (Energy Saving); Unified NSI
Policy; Dual Connectivity; Carrier
Aggregation

HOO; Mobility Assurance & MRO

LBO;MLB (Load Balancing & Traffic
Steering); APO;

Auto-Configuration-DE |

Govamants

Fault-Management-DE; Resilience

& Survivability-DE
Auto-Configuration-DE @
-

Mobility Management DE
QoS_Management DE Hetwork Opetalon

0N / (0 0
Functions \

GANA
Frel

Adminisirator!

Network
Parameters

H00

SON
180 Function(s)
introduced
either in the

GANA

Knowledge

Plane Level Network Element
or GANA [NE} Fhysial ar
Levels 2 & 3 sl

Managed Entities MEs)!

Kesources, e, Pralocols,

Stacks & Mechanisms, and

.

RL

ETSI(L
D-SON= GANA Leveldand 3 DEs Implementation™

A
SON Function Specialization of GANA DE
as SON Function(s)

Qther Kefwork Level DEs
&.g. Network Level Qo5 Management OE

Yt
Relarsrss
Faird, Hi

ul

_\EU_ @._ Delle
ed ENities

' ] 5
‘ (parttonid nd assgnid m
; b by

NE (router terminal swich
gafeway, base-stafion ez}

| Node_Main DE o

Nl

Function-Level DE, ..

Qo5 Management DE

Managed Entities(MEs) in RAN NEs are

NEG& entities that expose such
Configurable Parameters

Harlied
Rifarancs
Falnl

Hierarchy of
Decision Elements
(DEs)
Hel
WGl o ol e O 1
Network Level Fault Management DE 1/ Network Level DE
|§.i (GANA Level4)
Cater Control Loop
NE (router hast, sidtch
gateway, base-slation etz
Ll Hode Main DE Hode Level DEs
NI.‘II”I' J“ ) fﬁﬂﬂﬁu LEML&J
HaMle
| _Funnlhn-l.mIDE.m. Funtion Level DEs
T[] Q08 Management E | | | [(GANA Levetd
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ol fartnedindassped (|| [(GANA Levek)
bo apwctle uppur DEs)
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Algoritrs for Al
{64 Machine
Leaming (L),
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(OL..)

Moderate
Cogniive
Algoritms for A
(.4 Machine
Learning (L]

LeamingL)..)

Less Camplex
Cogrive
gt for A

Zeno o much
much less

Algoritins or Al



Proprietary &

GANA Knowledge Plane Level Autonomics \&rsy 77
Lower LeveAutonomics onthe Example of €SON

D-SON (GANA Levels 2&3

Network View Micro edge network view limited to the equipment vendor eNodeBs

D-SON functions have access to a limited data set of the edge eNodeB
and its local neighbourhood

Data Accessibility

D-SON functions operate with knowledge limited to local surrounding
environment and only control own node. Local execution at the network
edge.

Multi-Vendor D-SON only works on own equipment

4G only
(*) Proprietary D-SON solutions exist in 3G (ANR, Scrambling Code
collision detection)

Customization flexibility Proprietary "black-box" functions with limited (complex) flexibility

Islands of D-SON functions

Operational Restrictions
Cross Technology

HetNet Orchestration

Data Correlation limited to eNodB data
Cycle time Short cycle time (mSec) - Real Time use-cases

UEs required to read CGlI of neighbouring cells, hence can impact inter-
node communication (LTE X2 I/F). Coordination overhead increases as
the network is densified creating possibility of inconsistencies/conflicts
(e.g., PCI confusion)

Performance Load
and Coordination

na tilt Optimization) Not available
PCI collision detection (only)
Policy enforceme Not available

Inter-RAT Not available (e.g., ANR IRAT)
RACH Optimization Not available (RSI & Cell Range)

Lz el Tty GNIE SR Utilized by D-SON MLB & MRO edge functions
activities (layer3)

limited support as D-SON functions utilize 3GPP CGl as the unique

OCESS identifier of each node

Swap/Rehomi

Cell Outage Detection
Compensation (CODC)

ANR based compensation

cellwize?

)

C-SON (GANA Level 4

Entire Network (bigger picture) view spanning across vendors and technologies

C-SON has access to a wide data set covering all node types (eNodeB, NodeB and BTS) and external
data sources (e.g., analytics and crowdsourcing)

C-SON functions operate with complete visibility of all nodes and control the entire cluster. Centralized
execution at the OSS level.

complete Multi-Vendor support
2G, 3G, 4G

High degree of flexibility, simple to adapt to MNO policies

Entire network orchestration & coordination covering both C-SON and D-SON functions across
vendors, technologies and network layers

Multi-dimensional data

longer cycle time (min) - Near Real Time use-cases

C-SON collects centralized information through existing North Bound Interfaces (NBI) and has no
impact UE performances. High degree of coordination across a wide geographic area including D-SON
islands.

Multi-band & technologies CCO supported

PCI detection and automatic correction

Seamless policy enforcement and consistency management
Cross technology support LTE to/from UMTS & GSM

RSI & Cell Range optimization use-cases supported

Infeasible for a centralized architecture

C-SON flexibility allows for MNOs customs node identifier to be utilized for equipment swap or
rehoming procedures

Cluster level ANR and CCO based compensation with embedded rollback mechanism triggered when
outage has seized



Proprietary &
Confidential
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Connectivity Eco System for Connected Cars "~ 2

I —™
~ Internet  ‘;|_‘ '
* Cloud based backend © Services

Nl S
o"

 BigData - Analytics

* BIG DATA Analysis

cellwize?

* Visualization
* Real time QoS -"B E
TIe e F
+ SON (GANA for RAN) > T4
cellwize
Dashboard

celiwize 2

T3 L oDK

I a :
i) | r 3

Sensor

V2X/DSRC

DSRC

cellwize?



"Somiaonia celtwize P | = !
Connected Car Service Assurance ETS(///%\\
N\ Z

Slice Management & Optimization

Network Design
& Area Density

In-Car Entertainment
Insurance
Autonomous Driving

Network Intelligence

Emergency Call

Control Mobility
Parameters

Upgrades
Traffic Routing

Sensors [/ Diagnostics

I
I
[ |
i
Slice As A Service

Connected Cars Slices
cellwize?

Network Guard




CellwizeSolution for Connected Cars| nghV\‘/Ea%ll%//s
Case N\

Crowdsourced Mobile
Measurements

Yes C New Network Slice
i |
no

collectanalytics b4
w Instance creation

configuration of a network slice

subnet instance with Physical
hen Logical parameter
gile Data +
'men!
R g [ EHistmert

e.g. upgrade, reconfiguration, NSI
scaling, NSt capacity, NS! topology,
[l association and disassociation of
Impact Simulation
Network behavior

VNFs

peediction Physical parameter

1 2 adjustment
physicallyisolated from the other
New KPis NSis, all physical resources can be.
In expected "o modified per NSL. Shared physical
range? resources can be optimized across
Pull analytics all Slices

and/or Virtual Network Functions

Data Blueprint
Shift model

Demanded NSI Service Level performance can be assured through:

* The orchestration of enhanced big data analytics in combination with immediate access to unified policies and real time provisioning of NSI modification
actions

* The Federation of GANA Knowledge Planes (KPs) for Radio Access-, X-Haul- and Core Networks, and strong interfaces with OSS, EMs/NMs, Orchestrators,
SDN, .. for prompt access to knowledge for the KPs

cellwize?



In 2015Cellwizesuccessfully executed its first

connected cars trial  cellwze? ETS{C(\( /\>\

\\
\ |
| !
f c
Standard Behavior on
D reference users (Slice)

cellwize?




ETSI7_\

2 World Class Standards

Demo-3: QoSFramework for Services delivered
within a specificcG Slice Type:

QoSClasses; Prioritization of Slices; and DefinitiongdSClasses and SLAS as
iInputs to Autonomic Service Assurance
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QoSFramework for Services delivered WIthIﬂEl‘Sl//'

specific5G Slice Type

MMC Group A-Slice 1:M‘Media Services:Premium Video

Prio 1
MMC]

MMC Group A-Slice 2:M‘Media Services:Premium Video l |

]

MC Group A-Slice n:M‘Media Services:Premium Audio

Lm

Ser\nces

]

Ac.Cl. 13: Public Utilities

MMC Group B-Slice 1: M‘Media Services: Regular Video \ QoS Profile&

Ac.Cl. 12: Security Services
Ac.Cl. 11: PLMN

Info

rio 24

MMC Group B-Slice 2:M‘Media Services: Regular Audio
MMC ° ¢

A

Exchange

Ac.Cl. 10: Service A

MMC Group B-Slice m:M‘Media Services: Regular Vide¢

—

M,

Ac.Cl. 9: Service B
I Ac.Cl. 8: Service C

~

-

2M Group C-Slice 1: Metric Collection/Measurements o
certain KPIs

frm

Ac.Cl. ... ....

)\

M2M Group C-Slice 2: Automated Performance Test

b

Network Slice Width (Resource Dimension)

M2M Group C-Slice x: Safety Application

RAN/
Access

Bbone/

Transport Core

28

Transport

Backend

terprise
Data Center
Customer Premises
Internet




i
Demo-3: Autonomic Monitoring and

ProgrammableTrafficMonitoring Fabrics

Enable On-Demand Monitoring and Feeding of Knowledge into the ETSI
GANA Knowledge Plane for Autonomic Service AssurancégoNetwork
Slices
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Autonomic Monitoring: ETSI TH3 1952

Indications of New Instantiated Network Services
(e.g. Network Slices); SLA Definitions and
associated QoS Classes as Inputs

©)

(2)

G-\NA Knowledge PIaD

for a Network Segment(s)

Network Level Decision
Element (DE): e.g.

§
0 Health Scores Data, from Production Network SDN
é\' Controller(s), Network Topology
&
L Domain Orchestrator for a particular

Network Segment(s)

v

Monitoring_DE

Autonomics/Al (Cognitive)
Algorithms and Complex Event

LA 4

L Processing (CEP)—all for

&
<
§
v

components embedded in
NEs send Telemetry Data

30

l .sed—L p Policy-Control the

Productioh and Dissemination
Monitoring/Telemetry Data from

Physical Network Infrastructure

-1 Autonomics

Powered by Complex Analytics for [T

ETSI(L

Indications of New Instantiated Network
Services (e.g. Network Slices); SLA
Definitions and associated QoS Classes as

Inputs

i(2)
Automated Test System for the
Orchestrated Assurance of Newly
Instantiated Network Service and
SLA Violations Detection

&

)

Programmable Passive TAP & SPAN
Aggregation Networks (Fabrics), a
Probing Infrastructure

SPAN Sessions) and
Traditional Service forwarding of Copy Traffic to
. TAP & SPAN Aggregation
Assurance { Network or Data Collectors
Platforms (e.g.
PM,FM..)

Tools e.g. Prohes, Security Mon Tools

A
Network Level Ménitoring_DE" drives this part
@
SDN Controller for Programmable
Traffic Monitoring Fabrics (TAP &
SPAN Aggregation Switches)
Option-2 Option-1 /'}':}

Configuring Traffic Filtering
and Traffic Copying Functions
in selected NEs (e.g. Dynamic




Programmable Traffic Monitoring Fabrics, Au
System for Orchestrated Ass

v
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0S5/BSS

for the Transport Network

/

w

toma
ETSI

urance, SDN Controlle // ,

[ GANA Knowledge PIaQ

Automated Test System for the
Orchestrated Assurance of Newly

y

E2E Service Orchestrator

Network Level Decision
Element (DE):
Monitoring_DE

w

Powered by Complex Analytics for
Autonomics/Al (Cognitive)
Algorithms and Complex Event
Processing (CEP)—all for

& OPTICAL SDN

| MW SDN IS IP SDN
ntroller Controller

..................................

.................
[ '/ ‘/LinkTap\s“ \ )
' % S D
: N

)

.y T ] \)
Sensors / monitoring * .-~ g
components embedded in N
NEs

1 h , ~
I % "I \

! ! ! -A/- 1

/ \ | 7 < 7

4 \ L / ’
L3

-

Autonomics

/- Instantiated Network Service and
SLA Violations Detection

mil A

Network Level M@nitoring_DE” drives this part

Probing Infrastructure

Traditional Service
Assurance
Platforms (e.g.
PM,FM..)

Tools e.g. Probes

ggregation Networks (Fabrics), and.Jraffic

SDN Controller for Programmable
Traffic Monitoring Fabrics (TAP &

SPAN Aggregation Switches)
E Option-2

QOption-1

Configuring Traffic Filtering
and Traffic Copying Functions
in selected NEs (e.g. Dynamic
SPAN Sessions) and
forwarding of Copy Traffic to
TAP & SPAN Aggregation
Network or Data Collectors




Demo-3: DataFlowComputing Models

As becoming mainstream approach of event stream processing and distribu
monitoring in presence of large amount of data with reaime constraints
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DataFlowComputing Models ETSIZ S\

\ ~Z ’

© Monitoring with dataflow streams
A Dataflow computing vs. control flows
A Distributed dataflows as DAGs, with functions to process data streams

© Functional programming

= (o)
3’,,>® o

\

=z

. u = h(f(x), g(¥., 2), t)
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DataFlowComputing Models ETSIZT

© Objectives
A Framework fo5G RAN monitoring VNFs (clebdsed)
A Support for large numbers of monitoring middleboxes and event sources
A Openness, event streams (rdahe), programmable dataflows

© CloudRAN services and monitoring middleboxes

DISTRIBUTED C-RAN
MONITORING MIDDLEBOXES

Node services
(others)

vBBUs

eNodeB

Fronthaul —— (C-RAN version)
[ I =~ S
_--.:' — — ! 8 . __E_\-

7 [ A7 ~ 7

L~ 1 o~ T [ = [ == T
Macracell cluster

anall . - Monitoring engine Ll?cal monitoring

Monitoring system middleboxes
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DataFlowComputing Models ETSIT S\

© Engineering cloueRAN monitoring middleboxes

A [ Distributed vProbes and monitoring muddleboxes ]
7]
1 R
,/ f/ E \x i‘E A
z ! 7 N =
________._.-—-). -0 Py
¢ _.’/—H,:H.F—H
o—e —e— e
v
o l Distributed streamed monitoring dataflow engine J
= s Source Sink

® PROPOSAL
A Poowith one cloudRANnode and cloudnative software

A Extension to multiple cloueRANNodes
A Extension toother network segments
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><b|gSW|tch ‘ E
networks (

Demo by Big SWltch Network@apabllltles of Blg
Switch Networks for Programmable Traffic
I\/Ionitoring Fabrics iﬁ line with the ETSI GANA Framewprk
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Big Monitoring Fabric Architecture disaggregated | |
programmable and scalable monitoring fabric, API ETSI///%\\

L\
centric, sliceaware, providing metadata e ////




