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[bookmark: foreword][bookmark: _Toc100756560]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc100756561]Introduction
[bookmark: scope][bookmark: _Toc100756562]
1	Scope

[bookmark: references][bookmark: _Toc100756563]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[3]	3GPP TS 28.541: "5G Network Resource Model (NRM)"	
[bookmark: definitions][bookmark: _Toc100756564]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc100756565]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc100756566]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc100756567]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>
[bookmark: _Toc100756568]4	Key Issues and potential solutions
[bookmark: _Toc16839376][bookmark: _Toc21087538][bookmark: _Toc100756569]4.1	Key Issue #1:  NWDAFFunction IOC enhancement to support Multiple NWDAF Deployment
[bookmark: _Toc100756570]4.1.1	Description
[bookmark: 4Y12_Deployment_of_multiple_NW]According to [2], in the case where multiple NWDAF instances are deployed, an NWDAF can act as Aggregator NWDAF, while the other NWDAFs may play the role that provides analytics information to this Aggregator NWDAF.
For the Aggregator NWDAF in multiple NWDAF deployment, it has the "analytics aggregation capability", with which the Aggregator NWDAF is able to perform some extra tasks comparing to the normal NWDAF (i.e. the NWDAF without "analytics aggregation capability"), such as:
- divide the area-of-interest and act as the service consumer to interact with the other NWDAF(s) supporting "analytics metadata provisioning capability" to request "Analytics Metadata Information" corresponding to multiple divided area-of-interests.
- aggregate the output analytics for the requested Analytics ID(s).
The deployment of multiple NWDAF introduces the capability of "analytics aggregation capability" and "analytics metadata provisioning capability ", which make the NWDAFs with and without such capabilities behave differently. As a result, when multiple NWDAFs are deployed, the operator may want to distinguish the NWDAF instances based on these differences, so that the management can be performed accordingly.
However, the current NWDAFFunction IOC defined in [3] cannot reflect the differences on the NWDAF capability aspect. 
In this Key Issue, the potential solution(s) is provided to enhances the NWDAFFunction IOC to support reflecting the differences on the NWDAF capability aspect in multiple NWDAF deployment. 
[bookmark: _Toc100756571][bookmark: _Hlk98922414]4.2	Key Issue #2: NWDAFFunction IOC enhancement to support the logical decomposition of NWDAF
[bookmark: _Toc500949092][bookmark: _Toc16839377][bookmark: _Toc21087539][bookmark: _Toc100756572]4.2.1	Description
As described in TS 23.288 [2], an NWDAF can be decomposed into Analytics logical function (AnLF) and Model Training logical function (MTLF). And NWDAF can contain AnLF only, MTLF only, or both. 
From the operator's point of view, the logical decomposition provides the operators with the flexibility to deploy three sub-types of NWDAF instances, i.e., NWDAF containing AnLF, NWDAF containing MTLF and NWDAF containing both AnLF and MTLF. NWDAFs containing different logical function supports different sets of service, for example, the "ML model provisioning service" is only provided by the NWDAF containing the MTLF, and the analytic related services are only provided by NWDAF containing AnLF.
From the operator's point of view, the NWDAF instances which train ML model only is different from the NWDAF instances which perform inference only. However, the NWDAFFunction IOC defined in [3] cannot reflect this difference. As a result, the performance related to the services or the functionalities of NWDAF instances containing different logical function cannot be provided correctly.  
In this key issue, the potential solution(s) is provided to enhance the NWDAFFunction IOC to reflect the logical decomposition of NWDAF.

[bookmark: _Toc100756573]4.3	Key Issue #3: Performance Management of the NWDAF on the Interaction Aspect 
[bookmark: _Hlk500943653][bookmark: _Toc100756574]4.3.1	Description
The NWDAF was firstly introduced in Rel-15 and it follows the SBA concept. The interaction between the producer and consumer of the services provided by NWDAF are defined in TS 23.288 [2]. 
As the requirement on network automation kept increasing, the NWDAF is expected to provide a variety of services to the other NFs and play a very important role in the future. Moreover, in the scenario where multiple NWDAFs are deployed, the NWDAF is also able to act as an Aggregator NWDAF to interact with one to multiple other NWDAFs.
From the perspective of management, it is necessary for the operator to monitor the performance of NWDAF based on the interaction between the producer and consumer of the services provided by the NWDAF. The interaction may include the requests, subscriptions, responses and notifications received and/or generated by NWDAF.
However, in the management domain, the performance management of NWDAF on this aspect is missing. 
In this key issue, the potential solution(s) is provided on the metrics and KPIs for performance management of the NWDAF based on the interaction between the producer and consumer of the services provided by the NWDAF.
[bookmark: _Toc100756575]4.Y	Key Issue #<A>: <Key Issue Title> 
[bookmark: _Toc100756576]4.Y.1	Description
Editor’s note: This clause provides a description of the key issue or problem(s) to be addressed.
[bookmark: _Toc100756577]4.Y.2	Potential solutions
[bookmark: _Toc100756578]4.Y.2.i	Potential solution #<i>: <Potential Solution i Title> 
Editor's Note:	This clause provides details of the potential solution and any assumptions made.
[bookmark: clause4][bookmark: _Toc100756579][bookmark: historyclause]
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