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3GPP SA5 
Reply to LS to TM Forum, MEF, and GSMA on overall architecture for network slice ordering, provisioning, and assurance
Thank you for this liaison.
Below are our responses to the topics and issues you raise in your liaison.
COLLABORATION 
We have reviewed your liaison materials, and we concur with your proposal that further collaboration would be highly desirable, and we are happy to work with you, GSMA and MEF. For example, we are actively working with the MEF on Sonata APIs aligned with TM Forum Open APIs. 
We have a considerable amount of reference material related to designing and implementing B2B2X interfaces and APIs of the type you describe in your liaison use cases. Much of this material is listed in Annex A's references after the Main Liaison response.
GENERAL COMMENTS ON INTERFACES AND APIS
TM Forum has produced a comprehensive set of Open APIs (~80) based on REST available here.
We have worked with the MEF to create aligned MEF Sonata and TMF 622 Product Ordering API and have others in the pipeline. The TM Forum Open APIs are produced using tooling that generates API user guides, Swagger/OAS3.0, and CTK Postman collections listed on the Open API table here. In addition, the TM Forum API tool chain has been adapted to support model extensions needed by other SDOs such as MEF.
RESPONSE TO LIAISON 
Comment on the use case models in S5-215530
We have extensive modeling work for uses cases involving multiple parties. These are in the Reference List 1 in the Annex A below.
Critical to modeling these multi-party models is the need to model the relationships between parties based on the Party Party-Role Model and the use of the Product Specification and Product Offering models. These model patterns are captured in Annex Reference List 2 below and are the basis for most of our Open APIs. Also, see Annex B for how this relates to the 3GPP Interfaces.
The sections below document the relevant APIs and the modeling related to network slices for each use case. 
Use Case Example 1 Simple case 
This table shows relevant APIs for this use case:

	Use case interface
	TMF API
	IN SCOPE OF 3GPP S5 
	NOTES

	Interface Type A
	TMF 620 Product Catalogue Management API 
TMF 622 Product Ordering
TMF637 Product Inventory Management API
TMF 663 Shopping Cart API
TMF 648 Quote Management API.
TMF 632 Party Management API
TMF 669 Party Role Management API
TMF 651 Agreement Management API
TMF635 Usage Management API
TMF677 Usage Consumption Management API
	NO
	NG.116 GST*
NEST type attributes incorporated into a product model 

	Interface Type 1
	TMF909 Network as a Service API suite 
which cover the entire lifecycle of service fulfillment, assurance, etc., and includes:

· TMF641 Service Ordering Management API
· TMF640 Service Activation and Configuration API
Incorporates party & role reference in the service API payload 
TMF633 Service Catalog
TMF 638 Service Inventory
	YES
	Assuming a 3GPP TS 28.541 Network Slice object can be considered as a service (1) (215530) or interleaved within the service structure (2) as described in IG1237 A 

	Interface Type 2
	TMF 634 Resource Catalogue Management API 
TMF 652 Resource Ordering Management
Incorporates related party reference in the API payload 
TMF 702 Resource Activation and Configuration API
Incorporates related party and location ( place ) reference in the API payload 
TMF  639 Resource Inventory Management API
	YES
	28531-h10



Use Case Example 2 Partner interoperability case
This table shows the additional relevant APIs and models for this use case, noting that Interfaces A,1 & 2 are common for both simple case and partner interoperability.
	Interface Type X
	TMF 620 Product Catalogue Management API 
TMF 622 Product Ordering
TMF 641 Service Ordering (SML-To Partner NML) 
TMF637 Product Inventory Management API
TMF 648 Quote Management API
TMF 632 Party Management API
TMF 669 Party Role Management API
TMF 651 Agreement Management AP
TMF635 Usage Management API
TMF677 Usage Consumption Management API
	NO 
	Service ordering at the SML level should be possible as described in IG1237 A - To be discussed with ETSI 3GPP 



*GSMA NEST parameters characterizing a network slice may be incorporated into the TMF Service model and API Payload according to API and associated service 

Service to Network slice related modeling for interfaces
We have conducted some catalyst projects implementing aspects of 5G product, service, and resources, which have resulted in the following Guides:

Information guide reviews the modeling of slices across Product services and resources.  It is based on practical use of the GSMA GST attributes, P-NEST and S-NEST; and is supported by schemas on GitHub:
https://www.tmforum.org/5g-riders-storm/
IG1211 ODA 5G Management Implementation Guidelines v1.0.1   
Extended IG1194 to look at 5G Resource Model JSON schema examples.
IG1237 B2B2X Integration Best Practice: Aligning with Standards and Partners’ Needs v1.0.0 goes beyond purely interface and models and looks at the implementation issues with service and component-based Open Digital Architecture for OSS/OSS/BSS when using B2B2X interfaces that are an extension of TMF API data models such as MEF Sonata. 
It leverages the best practice for linking product and service models in IG1233 Product & Service Modelling Best Practices – Conforming to ODA v2.0.0.
It provides architecture options addressing multi-operator business drivers, integration patterns & technical information exposure within NSP (OSS-BSS) and between NSC and NSP described in 215530 using MEF as an exemplar use case.
We are extending IG1237 in IG1237A to address Service to Network Slicing with additional 5G Use cases and elaborate on API & component implementation considerations. 
This document describes methods of accelerating 5G design and implementation through architecture patterns incorporating TM forum frameworks, aligning business drivers to technology enablers in partner ecosystems. It explores and defines relationships between Service and Slice management, addresses and resolves interoperability issues outlined in 3GPP 288224-030, including items listed below:
5.1.2
" definition and the format of permission for the exposure of network slice related eMnS, and its potential impact on an internal interface with BSS is not discussed in current SA5 work."
"Whether and how to publish eMnS which can be exposed to BSS to a suitable eMnS producer for network management capability exposure is not specified in the existing 3GPP management system."
5.3.2
"Study is needed on whether the MnS data as defined in 28.533 can also be re-used for eMnS data, or if any extensions are necessary."
5.4.2
"There is an issue with managing which consumers have access to the discovery system and could theoretically consume the management service."
7.2
When the operator decides to expose a management service (eMnS), the operator must decide MnS(s) should be exposed, which internal MnS operations should be abstracted/filtered, and which internal MnS data should be abstracted/filtered.
It addresses and extends resolution of the following issue regarding information exposure via IG 1237 and specified in 3GPP as:
“3GPP SA5 is also thinking about new use cases in which the Network Slice Customer (NSC) could be willing to have access to more technical information concerning the network slice than only the information exposed via the Network Slice Provider (NSP) product catalog at BSS level. Such use cases are still under investigation." "Abstraction is required between the two sides of interfaces."

We are prepared to share IG1237A with 3GPP once it is team-approved. This is expected at the end of January /early Feb 2022.
A summary of the relevant modeling documents related to the interfaces in the liaised use cases is shown below:

	Use case interface
	TMF API Models for Slices 

	Interface Type A
	See modeling practice in 
IG1233 Product & Service Modelling Best Practices – Conforming to ODA v2.0.0

	Interface Type 1
	

	Interface Type 2
	IG1211 ODA 5G Management Implementation Guidelines v1.0.
1IG1217 Resource Inventory of 3GPP NRM for Service Assurance v1.0.1

	Interface Type X
	IG1237 B2B2X Integration Best Practice: Aligning with Standards and Partners’ Needs v1.0.0




Intent Management  
Comment On Response To Liaison S5-215486
We do expect an evolution of the inter-organization / enterprise interfaces toward using intent-based models
We have a comprehensive Intent Management API in the IG1253, which has already been liaised to 3GPP SA5 in our liaison of the 6th December 2021 -  see Attachment A.
RESPONSE TO ACTION 3 AS PER S5-215486
We also have, on the 7th Jan provided a liaison response to S5-215486 that addresses two questions in S5-215486:
Question 1: There are three intent-driven occurrences, 29 intent-driven occurrences, three intent-based occurrences in TMF IG1230. It would be better to clarify which intent concept TM Forum is addressing. Intent-based networking seems to be published by IETF. It would be better to clarify the relation also in MSDO. 
Question 2:  Is it possible to use CRUD (Create, Read, Update, Delete) operations (described in 3GPP TS 28.532, cl.11.1.1.1) to support methods described by TM Forum for Intent Life-Cycle management procedures in IG1253C, cl. three and cl.4?
See Attachment B

SUMMARY
We are interested in continuing collaboration in the areas you propose in your liaison and look forward to your review & feedback.

Best regards,
Cecilia Ortega Lagos
TM Forum
Enc:  Attachments
A. Liaison 6th Dec 2021 Intent Management documents for information and feedback- updated to Rev3




B. Liaison 7th Jan 2022 AN LS22: 0001 TM Forum, AN team Response, to liaison S5-215486.

[bookmark: _MON_1703098891] 


ANNEX A: REFERENCE Materials
Reference List 1: Business Models and inter and intra organization unit interface models 
We have significant results in the areas of defining and realizing B2B(2X) integrations, and this is continuing in our Beyond Connective program looking at marketplaces
TR211 Online B2B2X Partnering Step by Step Guide R18.0.1
IG1262 Software marketplaces – a new go-to-market opportunity for communications service providers v1.2.0
We have relevant modeling results on B2B2X from our work in: 
IG1237 B2B2X Integration Best Practice: Aligning with Standards and Partners’ Needs v1.0.0
Which uses MEF Sonata as an example.
IG1233 Product & Service Modelling Best Practices – Conforming to ODA v2.0.0
IG1264 Best Practice: Secure Customer Control of CSP Services v1.0.0
Reference List 2: Party-Party Role
Specifically, all of this work leverages our Information Framework Party PartyRole model documented in:
	GB922 Business Partner v20.0.1 | TM Forum  and TMF 669 Party Role Management FX18.0 

Reference List 3: Prior Slice specific modeling This ae based on models extending TMF 622work 
We have previously liaised the following slide and Open API modeling work:
IG1211 ODA 5G Management Implementation Guidelines v1.0.1
IG1217 Resource Inventory of 3GPP NRM for Service Assurance v1.0.1
IG1194 Focus on Services, not Slices v1.0.1



ANNEX B: Party - Party Role models

Party & Role identification is essential in providing a flexible framework of ownership and service allocation for interfaces Type A and Type 1; these interfaces shall use the party as a reference to org demographics 
And role as a reference to the position within those party demographics. Suggest including party, party role references for those interfaces, and Type X.

[image: ]
Note Party PartyRole is present at both ends of the interaction, but only one end shown for clarity
A party allows for a demographic allocation to an operator, and a role allows for the allocation of a suitable profile to the party, and thus to the relevant slice, providing flexibility, segregation, and reusability of service, resource (and slice) utilization according to different roles played by an enterprise at any point in time.


 [End of document]
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Meeting Invitations: 14th January 2022 Open Presentation on Intent Management; and 21st February 2022 Formal AN MSDO meeting on procedures, presentations and topic matrix publication

Rev 1:

We have received feedback on the suitability of the 31st January for a Formal AN MSDO meeting which clashes with public holidays for Chinese New Year. Also, we have received some additional agenda items for the meeting, and some changes to liaison contacts. We propose to move this second meeting to the 21st February 2022 

The Intent Management presentation meeting on the 14th January is unchanged.

Changes to the original email are highlighted in yellow.

This liaison cover proposal for two AN MSDO meetings:

· 14th January 2022 Open Meeting TM Forum Intent Management interfaces and API.  
Bridge and agenda details in Annex C including .ics

· 21st February 2022 MSDO Formal meeting to cover off procedures for operating MSDO interactions and scheduling discussions for 2022 . Bridge and revised agenda details in Annex D. 

The meeting for the 14th Jan 2022 is at rather short notice but is timed so is so we can satisfy several SDO requests for a presentation on TM Forum IG 1253 liaised on 6th Dec 2021 in our communication Title: Multi-SDO Autonomous Networks (AN) Formal Liaison, Intent Management documents for information and feedback.  It will also allow time for questions, discussion and feedback. 
We are proposing this date as it is prior to the 3GPP SA5 SA5#141e meeting

Actions

It would be helpful if prior to the meeting of the 21st February if SDOs can propose presentation topics they would like make in the open meeting series as this will make it easier to progress the agenda scheduling on the call.

.

Regards,



Cecilia Ortega Lagos

TM Forum

Enc: 


Annex A: Formal M-SDO Distribution List  Also at Formal SDO Liaison Contacts List 

ETSI (for distribution with ETSI) 

Anthony.Brand@etsi.org;

ISGsupport@etsi.org;

GSMA

HCalvert@gsma.com;

hliu@gsma.com;

ONAP

magnus.buhrgard@ericsson.com

NGMN

klaus.moschner@ngmn.org;

feifei.lou@ngmn.org;

3GPP/ 3GPP SA5

3GPPLiaison@etsi.org

thomas.tovinger@ericsson.com;

zoulan@huawei.com;

gerald.goermer@matrixx.com

Mirko.Cano@etsi.org;

CCSA

lmmeng@bupt.edu.cn;

wjli@bupt.edu.cn;

zhangdehua@caict.ac.cn;

liuyang@ccsa.org.cn;

IEEE

m.borst@ieee.org;

ran4chap@yahoo.com

Muslim.Elkotob@vodafone.com

IETF

tte@cs.fau.de;

ITU-T

leon.wong@rakuten.com

tsbfgan@itu.int

TM Forum

aboasman@tmforum.org

dong.sun@futurewei.com

kevin.mcdonnell@huawei.com

Yuval.Stein@teoco.com

luigi.licciardi@huawei.com

dmilham@tmforum.org

nakamura.takayuki@nttcom.co.jp

denglingli@chinamobile.com

joerg.niemoeller@ericsson.com

Additions: (One off)

maryse.gardella@nokia.com;



Annex B: Schedule of meetings for M-SDO AN Formal Discussions



Also, at Multi-SDO AN Meeting Schedules

All meeting Mondays 13:00-14:00 UTC/GMT 14:00-15:00 BST 15:00-16::00 CET
(Currently on daylight saving Northern Hemisphere)



		Meeting Coordination #

		Multi-SDO AN (Formal)  



		#15

		20-Dec-2021 rescheduled to 31st Jan 2022.










Annex C: M-SDO Open Meeting Agenda and ZOOM details

TM Forum Intent Management interfaces and API Presentation

14th January 2022, 13:00 GMT (90mins) 

Distribution: MSDO list plus participants on ANSDO email list. 

Objectives

· Address requests from multiple SDO for presentation on TM Forum Liaison 6th Dec 2022. 

· Communicate status of TM Forum Intent work.

· Identify opportunities for collaboration Industry Acceleration on Intent based Interfaces, APIs models/ontologies.

Agenda

· Permission to record. 

· Introduction (5mins).

· Context of Intent Management Interfaces and API - Kevin McDonnell (5 mins).

· Intent Management Interfaces proposals (50 mins)

· IG1253 Intent Management Architecture, models/ontologies, and interfaces - Joerg Niemoeller 

· TMF 721 Intent API -- Kevin McDonnell.

· Open discussion, feedback, and next steps (30 mins).

.ics





Bridge Logistics 

Join Zoom Meeting 
https://us02web.zoom.us/j/88481131917?pwd=ZjMwRkNYTWhUM0xocDdJRXNWUjZOUT09 

Meeting ID: 884 8113 1917 
Passcode: 738254 
One tap mobile 
+442080806591,,88481131917# United Kingdom 
+442080806592,,88481131917# United Kingdom 

Dial by your location 
        +44 208 080 6591 United Kingdom 
        +44 208 080 6592 United Kingdom 
        +44 330 088 5830 United Kingdom 
        +44 131 460 1196 United Kingdom 
        +44 203 481 5237 United Kingdom 
        +44 203 481 5240 United Kingdom 
        +44 203 901 7895 United Kingdom 
        +1 346 248 7799 US (Houston) 
        +1 669 900 6833 US (San Jose) 
        +1 929 436 2866 US (New York) 
        +1 253 215 8782 US (Tacoma) 
        +1 301 715 8592 US (Washington DC) 
        +1 312 626 6799 US (Chicago) 
Meeting ID: 884 8113 1917 
Find your local number: https://us02web.zoom.us/u/kc2fk8pX7x 

Join by SIP 
88481131917@zoomcrc.com 

Join by H.323 
162.255.37.11 (US West) 
162.255.36.11 (US East) 
221.122.88.195 (China) 
115.114.131.7 (India Mumbai) 
115.114.115.7 (India Hyderabad) 
213.19.144.110 (Amsterdam Netherlands) 
213.244.140.110 (Germany) 
103.122.166.55 (Australia Sydney) 
103.122.167.55 (Australia Melbourne) 
209.9.211.110 (Hong Kong SAR) 
64.211.144.160 (Brazil) 
69.174.57.160 (Canada Toronto) 
65.39.152.160 (Canada Vancouver) 
207.226.132.110 (Japan Tokyo) 
149.137.24.110 (Japan Osaka) 
Meeting ID: 884 8113 1917 
Passcode: 738254 




Annex D: M-SDO Formal meeting#   Agenda and ZOOM details

21st February 2022, 13:00 GMT (60mins) 

Agenda 

The following draft agenda items have been proposed:

· Permission to record.

· Introduction

· Agenda review and location of input contributions.

· Move to a structured information exchanges mechanism

· Meeting structure proposal

· Scheduling review topics 

· Candidate SDO presentation topics for open meetings 

· SDO proposals

· Work packages

· White Paper proposal based on topics table  content and publications

· Work packages WP02 WP04

· Administrative 

· White Paper proposal based on topics table

· Review /agree meeting schedule proposal Multi-SDO AN Meeting Schedules

· Reorganise joint working area 

· AOB

If you wish to propose additions, please email dmilham@tmforum.org and add your proposal to the on-line agenda posted at 2022-02-21 M-SDO AN Formal Liaison Meeting Notes #15 - AN-SDO Collaboration - TM Forum Confluence

Logistics.

Topic: Dave Milham's Personal Meeting Room

Join Zoom Meeting

https://us02web.zoom.us/j/2354908699?pwd=Q05KUDVxTWpJSWlJcXVqQUlrNEsyUT09

Meeting ID: 235 490 8699

Passcode: ANMSDO9

One tap mobile

+442080806591,,2354908699# United Kingdom

+442080806592,,2354908699# United Kingdom

Dial by your location

        +44 208 080 6591 United Kingdom

        +44 208 080 6592 United Kingdom

        +44 330 088 5830 United Kingdom

        +44 131 460 1196 United Kingdom

        +44 203 481 5237 United Kingdom

        +44 203 481 5240 United Kingdom

        +44 203 901 7895 United Kingdom

        +1 929 436 2866 US (New York)

        +1 253 215 8782 US (Tacoma)

        +1 301 715 8592 US (Washington DC)

        +1 312 626 6799 US (Chicago)

        +1 346 248 7799 US (Houston)

        +1 669 900 6833 US (San Jose)

Meeting ID: 235 490 8699

Find your local number: https://us02web.zoom.us/u/kbmveiqIKh



Join by SIP

2354908699@zoomcrc.com



Join by H.323

162.255.37.11 (US West)

162.255.36.11 (US East)

221.122.88.195 (China)

115.114.131.7 (India Mumbai)

115.114.115.7 (India Hyderabad)

213.19.144.110 (Amsterdam Netherlands)

213.244.140.110 (Germany)

103.122.166.55 (Australia Sydney)

103.122.167.55 (Australia Melbourne)

209.9.211.110 (Hong Kong SAR)

64.211.144.160 (Brazil)

69.174.57.160 (Canada Toronto)

65.39.152.160 (Canada Vancouver)

207.226.132.110 (Japan Tokyo)

149.137.24.110 (Japan Osaka)

Meeting ID: 235 490 8699

Passcode: 6752165

AN-SDO Collaboration is inviting you to a scheduled Zoom meeting. 





[End of Liaison Letter]
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BEGIN:VCALENDAR

PRODID:-//Microsoft Corporation//Outlook 16.0 MIMEDIR//EN

VERSION:2.0

METHOD:REQUEST

X-MS-OLK-FORCEINSPECTOROPEN:TRUE

BEGIN:VTIMEZONE

TZID:GMT Standard Time

BEGIN:STANDARD
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TZOFFSETTO:-0000

END:STANDARD

BEGIN:DAYLIGHT
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TZOFFSETTO:+0100

END:DAYLIGHT

END:VTIMEZONE

BEGIN:VEVENT
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CLASS:PUBLIC
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DTEND;TZID="GMT Standard Time":20220114T143000
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3GPP SA5 

Reply to TM Forum on Intent Management S5-215486 - 29th October 2021

Thank you for your liaison.

We have reviewed your actions and questions in this liaison and our response is below.



ACTION 1: SA5 asks TM Forum to kindly take the above feedback and proposal for further and deeper collaboration on Intent Management concept and Intent management interface into account supporting such a discussion at the next MSDO meeting.  Proper scoping and timing for the cooperation shall be considered to avoid any delay of 3GPP Rel-17 standardization work

On the 6th December 2021, we sent a liaison to 3GPP and other SDOs containing the current team approved document suite IG1253 Intent Management (contains 5 separate TM Forum “IG” Standard Documents)

We expect that formal collaboration on Intent Management can be discussed MSDO meeting January 2022 which we will propose for the 31st January 13:00 GMT and will provide the bridge details in a separate MSDO communication. 

We can give an in-depth presentation on the background and the current published interface materials and address your questions and issues:

“if 3GPP SA5 and/or any other SDO join efforts with TM Forum to work on specification of Intent-driven MnS or Intent-base API and discuss how those issues can be resolved.”



Our proposal is to have an initial open MSDO call where TM Forum can present an overview of the materials on January 14th, 2022 at 13:00 GMT (90 mins) . Details will be sent in a separate MSDO liaison. and through the MSDO open Email list.

This presentation will be based on the materials that we used for the recent Global Architecture Forum webinar (GAF Intent Management Webinar).and will permit more interactive questions and feedback.  



Followed by more in-depth proposal later in January and February 2022 which can agree that meeting.

Question 1: There are 3 intent driven occurrence, 29 intent-driven occurrence, 3 intent-based occurrences in TMF IG1230. It would be better to clarify which intent concept TM Forum is addressing. Intent-based networking seems is published by IETF. It would be better to clarify the relation also in MSDO. 

“Intent driven”, “intent-driven’, “intent-based” can be regarded as synonyms with “intent-driven” as the preferred term. IG1230 describes intent-driven management as the high level concept with the “intent-driven” adjective also being applied to the terms “management”, “interaction” and “closed loop management”. Intent-based networking as defined by IETF is also compatible with the term intent-driven management - one term refers to the network being managed via intent, the other refers to the network management systems using intent.

In the IG1230 models the requirement was to create a uniform Intent model that can be specialised by ontologies to address customer, product, service and resource intents/expectations.

The IRTF work also references the TMF work on intent. We see the IETF/IRTF work as one set of the overall requirements that addresses the structure of Intent Ontologies for Network Resources and Network Services that need to be accommodated in IG1230 models and supported by our stage 3 specification IG1253 suite.

Question 2:  Is it possible to use CRUD (Create, Read, Update, Delete) operations (described in 3GPP TS 28.532, cl.11.1.1.1) to support methods described by TM Forum for Intent Life-Cycle management procedures in IG1253C, cl.3 and cl.4?

The TM Forum approach will adopt a CRUD approach to our TMF921 Intent API. We expect some similarities to exist across 28.532 and TMF921 based on this common CRUD approach.

We are currently implementing a Stage 3 specification of the Intent Management APIs TMF921 applying the TMF630 Open API REST guidelines which include, but go beyond, simple CRUD semantics.  A future study to see how the 3GPP guidelines 3GPP TS 28.532 are accommodated in TMF630 may be of interest to both groups.  Note that Stage 3 in TM Forum goes beyond the API Specification as it includes Swagger/OAS3.0 specs, User guides, Conformance Test Kits (CTK) and Postman collections with examples. See TM Forum  Open API Table for examples.

ACTION 2: SA5 asks TM Forum to kindly propose a date for a meeting, e.g. phone conference call, between TM Forum AN and 3GPP SA5 working groups to exchange understanding between 3GPP and TM Forum on Intent management including intent management concept, intent management interface (e.g. operations and modelling of intent object etc.). Dates of upcoming 3GPP SA5 meetings are shown below to avoid meeting clashes. 

As stated in Answer to Question 1 Action 1 above:

We propose an Open Presentation session on IG1253   Intent Management Interface on   January 14ht, 2022 at 13:00 GMT.

ACTION 3: SA5 asks TM Forum to kindly answer the question regarding which Intent concepts being addressed by TM Forum and the question about usage of CRUD operations to support Intent LCM procedures.

Answered under questions 2 above. 

We look forward to your response to our proposed workshop dates.



Cecilia Ortega Lagos

TM Forum

Enc:  None



 [End of document]
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