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Objective / Expectation .%7‘;?

IIIIIIIIIIIIIIIII

= Specify how to integrate 3GPP and ONAP for the Management
and Orchestration of 3GPP 5G networks

!

ONAP and 3GPP shall:

A complement each other
A not overlap

© 3GPP 2019 2
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Content

3GPP in a nutshell
3GPP Management Framework
Integrating 3GPP Management Framework with ONAP

A Positioning

M Fault & Performance Management
» General
S FM
S PM

A Provisioning (Config. Management)

A Misc.

Useful links

CclLy

-

A GLOBAL INITIATIVE
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3GPP Management
Framework

3GPP Structure

-
- ™

A GLOBAL INITIATIVE

Project Coordination Group (PCG)

TSG RAN

RAN WG1

RAN WG2

RAN WG3

RAN WG4

RAN WG5

RAN WG6
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3GPP in a nutshell 3GPEr2An?2$%?IZn ent Integrating 3GPP Management Framework with ONAP

3GPP Releases "

™

A GLOBAL INITIATIVE

Rel-15 NSA Rel-15 NSA
(option-3) (option-3)
freeze ASN.1
arly drop” freeze (incl ASN.1 (incl
5G SA) 5G SA) Rel-15 late

drop freeze

Rel-15 late
drop ASN.1

Rel-16 Study and Normative pha

Rel-16
ASN.1

Not contractual. May change over time. © 3GPP 2019 5



3GPP Management
Framework

3GPP in a nutshell

3GPP Accese— —— ~ ~ ~
7~

/

User I
Equipment ) T~
t \
U_ser
Equipment

Proximity

. ¥
Services

Integrating 3GPP Management Framework with ONAP

3GPP System

-~

—

™
-

A GLOBAL INITIATIVE

' N
Access Network

' . ™
Radio Access

3GPP Core Network

control plane
Authorization - Policies - Mobility - Service Exposure

7Data Network |

g
Application

~

.
Non-3GPP Access

In SA5 scope

<

I
Network L 3GPP Services (Call Control, Monitoring...) - Roaming -... | Functions
~ I
f N [ user plane e _ A
Other Access | QoS - Data Forwarding - Charging - Media & Session I' || Any Service or
Network Y[ Transmission & Control - Steering - Service Continuity - ... |/ Peer
A 7\
~ g
-
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3GPP Management
Framework

3GPP 5G Management Concepts -ﬁ@

N

3GPP in a nutshell Integrating 3GPP Management Framework with ONAP

A GLOBAL INITIATIVE

)))

Methodology to produce Technical Specifications
A Concepts, Use Cases, Requirements — Stage 1

A Protocol-neutral Information Model — Stage 2
A Protocol-specific Solution Set(s) (REST/JSON, YANG, etc.) — Stage 3

Managing what? How?
— Network Resource = Management
Model Services

© 3GPP 2019 7



3GPP Management

3GPP in a nutshell
Framework

Integrating 3GPP Management Framework with ONAP

5G Network Resource Model

5G network may comprise:

=  Stand Alone / Non-Stand Alone

=  Single / Dual Connectivity

=  NG-RAN Non Split / 2-Split / 3-Split
options

= 5@ Core Network Service-Based
Architecture

=  Network Slicing

~

™

A GLOBAL INITIATIVE

aInformationObjectClass»
ManagedElement

<<NAames s >
+*

<names=
+*

<<Namesi >
+*

!

<Names >

+*

«InformationObjectClass»
GMBDUFunction

sInformationObjectClass«
GMBCUUPFunction

aInformationObjectClasss
GMNBCUCPFunction

«ProxyClass

ExternalMFs

El

<<NAMess >
*

alnformationObjectClass»
MRCellDU

<<namess >
*

alnformationObjectClass»
MRCellCU

«InformationObjectClass»

< <narmess»
*

<<names>>

*

«InformationObjectClass»
BWP *

«InformationObjectClass» 0.

GMEDUFunction

<<namess
*

Examples taken
from NG-RAN
NRM

aInformationObjectClass»

MRCellDU

“«names»

/

MRSectorCarrier

«InformationObjectClass»

SectorEquipmentFunction

-:-:InformatlonObjectCIass:-:-

NRCellCU

-
_
1 T
“names» “Names»
*

NRCeHReIatlon

<<InformationCbjectClass==>

<=InformationObjectClass==
EutranCellRelation

/

NRFregRelation

-:-:\nfurmatlunOb]ectClass:-:-

-:-:Pruxyclass:\-:-
NRCellcU

/

<<ProxyClass>>
EutranCell
\
|n
\
\
\

«names»

EutranFregRelation

==InformationObjectClass=>=>
NRFregq

ar

It presents ExternalMRCellCU Ij

\
It presents ExternalEutranCellFDD/TDD j

or EutranCellFDD/TDD

<==InformationCbjectClass>>

EutranFreq

© 3GPP 2019
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3GPP Management

3GPP in a nutshell
Framework

Integrating 3GPP Management Framework with ONAP

5G Management Services

))b

Based Management Framework

))b

Management Services (MnSs)

2 Provisioning Services (CM)
» Provisioning services
® Provisioning data report services
A Fault Supervision MnSs
» Fault supervision control services
 Fault supervision data report services
a Performance Assurance MnSs
® Performance management job control services

= Performance data file reporting services
» Performance data streaming services

T service interface

ManagementService

~

N—

A GLOBAL INITIATIVE

Management
service consumer

request

From a Reference Point-Based management architecture to a Service-

Management
service producer

response

Management
service consumer

Subscription request

Management
service producer

Subscription Response (positive)

Notification

The condition
is met

Notification

The condition
is met

© 3GPP 2019 9



3GPP Management Integrating 3GPP Management Framework with ONAP
Framework Positioning - Fault & Performance Management - Provisioning

Positioning ONAP wrt. 3GPP MnSs oA

-

3GPP in a nutshell

A GLOBAL INITIATIVE

3GPP Management
ONAP R3 (Casablanca) architecture Services consumers

Version 3.0.3

External Gateway [ 7l 31/ 2018

ONAP External APls
VNF Onboarding DCAE Service

[ Service/VF/PNF Design Policy A Or:hes.tration
Framework Correlation Project

DCAE Design Studio Engine (Holmes)

Common
AGAI/ESR Services

“l  O0oF

Lowne Chamions eep |

c

l 0

Workflow Designer Virtual Logging g
Controller Design Studio Function =
(o))

Controller st 3

(VF-C) Others i

(Note1)

Modeling (Utilities)
Benchmark / Container Images
VNF Requirements
VNF Validation Program

Recipe/Eng Rules & Policy Distribut

Note 1-VF-C is ETSl-aligned. L seccias e 3 el

Service Interface Service Interface Service Interface \ Service Interface
3GPP MnS producers T T T T
(e.g. VNFs, PNFs, EMF)
Management Management Management Management
Service Service Service Service

© 3GPP 2019 10



2 T e 3GPFPr;\l/In?2\;a\1l%(ra|£nent Integrating 3GPP Management Framework with ONAP

Positioning - Fault & Performance Management - Provisioning
ONAP DCAE collection framework xl;?

N—

A GLOBAL INITIATIVE

= Aims at collecting all sorts of events from xNFs (but not only)
= |n ONAP R1 and R2:

A VES (VNF Event Stream) Collector, via REST / HTTPS / JSON API

A SNMP Trap Collector, via SNMP
= |n ONAP R3:

a Data File Collector, to support 3GPP Bulk PM data file collection

A  VES-HV (High-Volume) Collector, to support Real-Time Performance Measurement (RTPM), using
Google Protocol Buffer (GPB)

© 3GPP 2019 11



e I —— 3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning
How 3GPP will adapt to ONAP DCAE Collectors -ﬁg

A GLOBAL INITIATIVE

3GPP Performance Candidate consumers in ONAP R3 Candidate 3GPP Rel-16 solution sets
Assurance services

Performance data file VES JSON Collector (for FileReady notification) Protocol: REST

reporting services Payload: JSON
Data File Collector (for PM file upload) Protocol: FTP

File content: XML
Performance data VES JSON Collector for low-medium volume PM Protocol: REST
streaming services Payload: JSON
HV Collector for real-time (less than 1 minute) high  Protocol: TCP
volume PM (TCP, GPB) Payload: ASN.1 Binary

3GPP Fault Supervision Candidate consumers in ONAP R3 Candidate 3GPP Rel-16 solution sets
services

EUESTEATEGGIGCETE RS VES JSON Collector for alarm notifications under Protocol: REST
report services normal conditions Payload: JSON
HV Collector for alarm notifications under alarm Protocol: TCP

flooding conditions Payload: ASN.1 Binary

© 3GPP 2019 12



e I —— 3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning
Subscribe vs. No Subscribe to 3GPP events .ﬁg

A GLOBAL INITIATIVE

DCAE Collectors as recipients of any sorts of Based on Subscribe / Notify paradigm and Al 3GPP: Specify a solution to model the
events from 5G xNFs. filtering conditions. association between 5G NRM IOC instances
and the address(es) of ‘notification
N-to-M relationship b/w notification emitters  consumers’, configurable via ‘NF
Address of DCAE Collectors configured at and recipients. Provisioning Management Service’.

XxNF instantiation time and/or later.

/ Type of event JSON VES HV VES Collectors’ Data File
Collectors’ address list Collectors’
address list address list

‘fault’ {VES Coll#1 IP@}
‘measurement’ {VES Coll#1 IP@} {HV Coll#1 IP@} {DFC Coll#1 IP@}
‘heartbeat’ {VES Coll#1 IP@}

& Y

© 3GPP 2019 13




3GPP in a nutshell

Comimon Headar

Acronyms:

3GPP Management

KC| — Key Capacity Indicators

Framework

Integrating 3GPP Management Framework with ONAP
Positioning - Fault & Performance Management - Provisioning

Introducing ‘fault3GPP’ as new type of
Technology Specific Record

Domain KP| — Key Performance Indicators
Timing KQl — Key Quality Indicators
WNF Altribute TCA — Threshold Crossing Alert
WMF —Wirtual Network Function
Py -~ = ~
A
i \
-,
( 4 Y h 4 " h 3 ﬁ - \}
Fault Heartbeat Measurements Syslog TCA Fields Signaling Voice Quality I Fault3GPP |
severty | ... KCl Data RTCP SIP/SDP RTCP 1
Source KR F acility PacketLoss H.323 PacketLoss \ 3GPP alarm
SpecProb VNFIPNF Proc..... Other QoS Megaco... Other QoS notification 1
Scaling \ parameters /
\
| Hamefvalue | | Mamervalue ] | Nameivalue | | Mamefalue | | NamefValue | | NamefValue | | Name/Value | \ ‘\
N
S o PR
L J Y Y v \|
State Change Motification PNF Registration Other Fields MobileFlow Future Domains,
NewState Change Type MAC Address [ RptEndPt Confguration
Dldstate Change ID ModelNo. | -ccceecevcmesnnn OthE ndPt Security
Statelnterface Change IP Address Flow. ... Usage
Contact Serial No.
| NamefValue | | Name/Value | | Name/Value | Name/Value | Hame/Value | | Name/Value |
L Technology Independent Records ) . Technology Spedific Records _/QGPP Specific Recordy

—
™

N

A GLOBAL

INITIATIVE

A "S$schema”
\title™:
N per:
"pNoperti

\
N\

: "http://json-schema.org/draft-04/schemas",
"WES Event Listener Common Event Format™,

object™,
es": {
event™:

"gref":

M tList": {
eventLis
S \ "gref:

AEEAN

"Jefinitq

ons\: i

1

ommdgEventHeader™: {

"fields common to all events”™,
\ \type": "object™,
"dgoperties”: {
N\ \ "domain™: {
\ "description™: "the eventing domain associated with the event”™,
\ "type . S
N NEY enum
N
N\ ::hear theat”, .
'
measurement
N\ "mobileFTow™,
AN N “notification”,
\ "other™,
\ "pnfRegistration”,
N\ "sipsignaling”,
\\ "stateChange”,
\ "syslog”,

description™:

"#/definitions/event”

"#/definitions/eventList™

£y,

e g
"faultzgpp”

hresholdCrossingalert”,

© 3GPP 2019
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3GPP Management Integrating 3GPP Management Framework with ONAP
Framework Positioning - Fault & Performance Management - Provisioning

Defining JSON schema for ‘fault3GPP’ ST\

A GLOBAL INITIATIVE

3GPP in a nutshell

T,
“fault3gpprields™: {
‘description”: "3aPP alarm notifications format, based on 3GPP TS 28.532.",
"type": "object”,
"properties”: {
‘fault3gpprieldsversion”: {
'description”: "The version of the Fault Supervision Management Service in TS5 28.532 - Clause A.2",
"type": "string"

H
"alarmnotification”: {

"oneof": [{
y "§ref": "#/definitions/notifyNewalarnType"
i "§ref": "#/definitions/notifyNewsecurityAlarnType”
i "§ref": "#/definitions/notifyclearedalarmType”
i "§ref": "#/definitions/notifyAlarmListRebuiltType"
] .

}!

b

© 3GPP 2019 15



3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning
Fault Management operations xg

N

3GPP in a nutshell

A GLOBAL INITIATIVE

Not addressed by ONAP  getAlarmlList () — used to deal with alarm loss. Al ONAP: Introduce Use Case and operation
Two modes of operation: getAlarmList to APPC API, where:
a) Synchronous mode: the list of missing
alarms is returned synchronously with the

APPC is consumer of 3GPP

Retrieving missing operation getAlarmList() operation
alarms b) Asynchronous mode: the list of missing * DCAE is consumer of 3GPP alarm
alarms is returned via alarm notifications. notifications
In this mode of operation, the only * Only asynchronous mode is supported

information returned synchronously is the
status of the operation.

Acknowledging Not addressed by ONAP acknowledgeAlarms () — used to indicate that
Alarms the activity to resolve the problem has started
Al ONAP: Introduce Use Case and

i Not addressed by ONAP clearAlarms () — used for clearing alarms
ST v 0 2 operations to APPC API

Not addressed by ONAP setComments () - used to set comments to

Setting comments
alarms

© 3GPP 2019 16



e I —— 3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning
OA&M Data Communication Management .ﬁg

A GLOBAL INITIATIVE

No equivalent in 5G (Rel-15) Al 3GPP: define a new
. Management Service (consumer
Heartbeat S D7 ERIRS IO oMU ‘Communication Surveillance’ IRP would be VES Collector)

information about their health . : :
(Integration Reference Point) applies

to pre-5G technologies.

© 3GPP 2019 17



3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning
Collecting 3GPP PM measurement data .ﬁ\ﬁ

3GPP in a nutshell

A GLOBAL INITIATIVE

files are extracted and mapped

= Bulk PM data file
A VES Collector receives FileReady Overview — Dublin
notification S e comeumer I PM support in Dublin proposal:
~ Data File Collector retrieves PM ‘.—] - 3GPP PM Mapper microservice
. - - perf3gpp: pmMeasResult VES
data file ovaaF perfSgpp
Message Router
. r ——/ m - UC to convert PM data from 3GPP
A 3GPP and ONAP allgned already XML input to VES pmMeasResult
. RERE """" i - 3GPP PM output:
~ P M d ata St reami ng —— - micro-service subscribes to PM
VES Collector | £eurenn. »|  File Gollector feed from DR
~ VES CoIIector | ) - measurements from the PM

 JSON schema for PM records S e T o v to VES pmMeasResult events
s=sp VES Performance Event
a HV Collector
CITHELINUX FOUNDATION @ ONAP
5 ASN.1

Re. REST/JSON PM data
streaming, 3GPP will define a
new Solution Set and may reuse
ONAP Dublin VES

pmMeasResult events schema. © 3GPP 2019 18




3GPP in a nutshell

Common Header

Domain
Timing
WVNF Attribute

Acronyms:

3GPP Management

KC| — Key Capaciy Indicators.
KPI —Key Performance Indicators
KQI — Key Quality Indicators
TCA - Threshold Crossing Alert
WHF —\irtual Network Function

Framework

Integrating 3GPP Management Framework with ONAP
Positioning - Fault & Performance Management - Provisioning

Defining new ‘Perf3GPP’ as new type of
Technology Specific Record for 3GPP PM data
streaming

-,
( k. 4 v k. 4 ( k 4 3 /
Fault Heartbeat Measurements Syslog TCA Fields Signaling Voice Guality Fault3GPP

Severity | ... KCI Data RTCP SIPISDP RTCP

Source KP F acility PackstLoss H.323 PacketLoss 3GPP alarm

SpecProb WF:”:NF Proc..... Other QoS Megaco... Other QoS notification

Scaling parameters
Hame/Value Name/value Name/Value HameMalue Name/Value Hame/value NameMalue
N
A l l A J L J \ 4
State Change Motification PNF Regis tration | Other Figlds MobileF low Future D'omains: / v

NevState Change Type MAC Address| T Rpte ndPt Confguration ! Perf3GPP

Old=tate Change ID Model Mo, | 3 ceccvrmcemccenanas OthE ndPt Security I 3GPP PM

Statelnterface Change IP Address Flowe..... Uszage |

Contact Serial No. \ meas data
Mame/Value | Name/Value | | Name/Value | Name/Value Name/alue Mame\falue \
\ ~
\ /
Technology Independent Records . N 7

,\._ p, _ Technology Spedific Records JKSGPPSg_eCiﬁCJRetor(y

A GLOBAL

—

™

INITIATIVE

"$schema”: "http://json-schema.org/draft-04/schemaz”,
"title": "WES Event Listener Common Event Format",

"type": "object”

"properties": {
"event™:

i )
“eventLi

H

"EIIEf'I'I"I'I't'I'DI"IS": i

i

"sref": "#/definitions/event™

st
"

"commonEventHeader": {

"description™: "fields common to all ewvents",

"type": "object™,
"properties”: {
"domain":

"description”: "the eventing domain associated with the event”,

i

"type":

/4

i
ref": "#/definitions/eventList™

"string"”,

"enum”: [

"Fault"”,
"heartbeat"™,
"measurement”,
"mobileFTow",
"notification™,
"other",
"pnfRegistration”,
"sipSignaling™,
"stateChange”,
"syslog",
"thresholdCrossingAlert™,

~ "voiceQuality"”,
i

© 3GPP 2019 19



Integrating 3GPP Management Framework with ONAP

SGRFIn anuishel 3GPFPVQA”?2®%?'TW Positioning - Fault & Performance Management - Provisioning
Performance Management control -ﬁg

A GLOBAL INITIATIVE

Control of Performance Parameters are provisioned (as Based on PM job Al 3GPP (Ongoing): Extend 5G Network
Management other xNF configuration (createMeasurementlob (), Resource Model with PM control object

(e.g. measurement start ~ parameters) at instantiation stopMeasurementlob (), ...) classes / attributes.
time, end time, Granularity time and/or later
Period, Reporting Period,
measurements to be
collected, etc.)

© 3GPP 2019 20



3GPP Management Integrating 3GPP Management Framework with ONAP

Framework Positioning - Fault & Performance Management - Provisioning %
Provisioning Services V‘;g

-

3GPP in a nutshell

A GLOBAL INITIATIVE

Al 3GPP: Add NETCONF-based solution set for
Provisioning Services.

Al ONAP: Introduce ‘Config3GPP’ as new 3GPP
Specific Record in VES API

CRUD operations  NETCONF / YANG as option YANG NRM

Al 3GPP: Specify a new REST JSON Solution Set
for:
CRUD notifications Not supported in R3. Supported (REST / JSON) * objectCreationNotification ()
* objectDeletionNotification ()
» attributeValueChangeNotification ()

Working assumption: VES Collector would be
the consumer of CRUD notifications.

© 3GPP 2019 21



3GPP in a nutshell

3GPP Management
Framework

Integrating 3GPP Management Framework with ONAP
Positioning - Fault & Performance Management - Provisioning

3GPP SA5 OpenAPI Specifications "

™

A GLOBAL INITIATIVE

Annex A (normative):

P~ H H H LE :
=  Contained in annex of the 3GPP Technical OpenAPI specification
o e . . o e . .
SpeC|f|cat|on which speC|f|es the correspondmg A0 Introduction
This clause describes the capabilities of the service in the structure of the Open API Specification Version 3.0.1 [A9].
IVI n S The OpenAPI document is represented in the JSON format option.
A1 Provisioning management service
{
"openapi”: "3.0.1",
"info":
"title": "TIS 28.532 Provisioning Management Service™,
"version™: "15.1.0",
"description™: "OAS 3.0.1 specification of the Provisicning Management Service™
I
"servers": [
"url”: "http:// {DN_prefix authority_part}/{DN_prefix remainder}/ProvMn5/v15007,
"variables™: [
"DN_prefix_authority part™: [
"descripticn”: "See subclause 4.4 of TS 32.158",
"default™: "example.com"
'
"DN_prefix remainder”: {
"description”: "See subclause 4.4 of TS 32.158",
"default™: ""
s
/~°
= SO stored as separate physical Tiles, accessible www.3gpp.org - /ftp/Specs/2018-12/Rel-15/Open AP/
at http://www.3 org/ftp/Specs/2018- -
p . ° g p p . g p p [To Parent Directory]
1/25/2019 3:03 PM 15139 TS29122 AsSessionWithQoS. yaml
1/25/2019 3:03 PM 13578 TS5285122 ChargeableParty.yvaml
e = pen 1/25/2019 10:45 AM 17682 TS29122 CommonData.yaml
1/25/2019 3:03 PM 20884 TS525122 CpProvisioning.vaml
1/25/2019 3:03 PM 15298 T528122 Devicelriggering.yaml
/“ . 1/25/2019 3:03 PM 5815 TS28122 ECRControl.yaml
) TS 28XXX Se rles 1/25/201% 3:03 PM 28128 TS29122 GMDviaMBMSbyMBZ.yaml
1/25/2019 3:03 PH 25968 TS529122 GMDviaMBMSbyxMB.yaml
1/29/201% 2:02 PM 26341 TS529122 MonitoringEvent.yaml
/“ . f.l . 1/25/2019 3:03 PH 2852 TS529122 MsisdnlessMoSms.yaml
/ﬂ 1/25/2019 3:03 PM 30783 T525122 NIDD.yaml
A One .json file per Management Service i seem omImuiumes
1/25/2019% 3:03 PM 20489 PfdManagement . yaml
. . 1/25/2019 3:03 PM 12501 T 2 ReportingNetworkStatus.yaml
,ﬂ; !} 1/25/2019 3:03 PM 10020 2 ResourceManagementOfBdt.yvaml
) PU bI ICIy ava I Ia ble 1/27/2019 11:38 BM 4781 2 AEF Security API.yaml
1/27/2019 11:38 MM 3905 2 CAPIF Access Control Policy API.wvaml
1/27/2019 11:38 AM 8215 2 CAPIF API Invoker Management API.yaml
H M H M 1/27/2019 11:38 AM 4800 2 CAPIF Auditing API.yaml
A Still under discussion in 3GPP Vi R e
1/27/2019 11:38 BM 2 CAPIF Events API.yaml
1/27/2019 11:38 BM 2 CAPIF Logging API Invocation API.yaml
1/27/2019 11:38 AM 2 CRPIF Publish Service APT.yaml
1/27/2019 11:38 AM 2 CAPIF Security APT.vaml
12/22/2018 1:25 AM 2 Nsmf PDUSession.yaml
1z2/22/2018 1:14 BM Hudm EE.vaml
12/22/2018 1:14 BM FPE.yaml o) 22
12/22/2018 1:07 BEM n SDM. yaml 2019
13/22/2018  1:14 M TIRAT . vaml



http://www.3gpp.org/ftp/Specs/2018-12/Rel-15/OpenAPI/

Some useful links .%?‘F?

N—

A GLOBAL INITIATIVE

L)

TS 28.530 — Management and orchestration; Concepts, use cases and requirements
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.530/)

TS 28.522 — Management and orchestration; Architecture framework
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.533/)

TS 28.541 — Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.541/)

TS 28.532 — Management and orchestration; Generic management services
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.532/)

TS 28.545 - Management and orchestration; Fault Supervision (FS)
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.545/)

TS 28.550 — Management and orchestration; Performance assurance
(http://www.3gpp.org/ftp//Specs/archive/28 series/28.550/)

TR 28.890* - Management and orchestration; Study on integration of Open Network Automation Platform
(ONAP) and 3GPP management for 5G networks (http://www.3gpp.org/ftp//Specs/archive/28 series/28.890/)

L)

L)

L)

))b

))b

))b

* Completed in 03/2019 © 3GPP 2019 23
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Thank you!



