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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1]	3GPP TR 28.864-020: " Study on Enhancement of the management aspects related to NWDAF".
[2]				3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[3] 				3GPP TR 28.833-020: "Study on Management Aspect of 5GLAN".

3	Rationale
In the key issue #3 of [1],  performance management of the NWDAF on the interaction aspect include the requests, subscriptions, responses and notifications received and/or generated by NWDAF based on the granularity of analytics or slice.
As mentioned in [2], the target of Analytics Reporting  indicates the object(s) for which Analytics information is requested, entities such as specific UEs, a group of UE(s) or any UE (i.e. all UEs). If a request for analytics is for "any UE", meaning that the consumer requests analytics for all UEs registered in an area, such as a S-NSSAI, which has been considered in [1]. Another case that an analytic request for an Internal or External Group Id should also be considered.
In [3], External Group ID and Internal Group ID are used to identify the 5G VN group.  Therefore, This pCR is to provide the the granularity of 5G VN group for the performance metrics in KI # 3.
4	Detailed proposal
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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.
4.3.2	Potential solutions
4.3.2.1	Potential solution #1: number of subscriptions and/or requests
[bookmark: _Toc81513726][bookmark: _Toc82681762]4.3.2.1.1	Introduction
This solution is proposed on how to provide the performance measurements of the NWDAF based on the subscriptions and/or requests received by NWDAF. The proposed performance measurements are defined as the number of subscriptions and/or requests received by NWDAF.
The proposed solution can be a potential solution for the performance management of the NWDAF based on the interaction aspect.
4.3.2.1.2	Description
This proposed performance measurements of the NWDAF are defined as the number of subscriptions and/or requests received by NWDAF. 
Moreover, since different type of analytics and, network slices and 5G VN group may consume different resource (e.g., virtual CPU resource, virtual memory resource or virtual disk resource) of NWDAF, it is necessary to define the performance measurements of NWDAF based on the granularity of analytics ,or slice or 5G VN group.
Therefore, this proposed performance measurements are also defined as the number of subscriptions and/or requests received by NWDAF based on the analytics ID or, S-NSSAI or 5G VN group ID. The analytics ID identifies the requested analytics and the S-NSSAI identifies the network slice. The 5G VN group ID use External Group ID and Internal Group ID to identify the 5G VN group. The analytics ID, and S-NSSAI and Internal or External Group ID can be obtained from the NWDAF service consumer (see TS 23.288 [2]).
The number of subscriptions received by NWDAF can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsSubscription_Subscribe service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted subscription is added to the relevant counter.
The number of requests received by NWDAF can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsInfo_Request service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted request is added to the relevant counter.
The number of subscriptions received by NWDAF based on the analytics ID(s) can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsSubscription_Subscribe service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted subscription is added to the relevant subcounter per analytics ID.
The number of subscriptions received by NWDAF based on the S-NSSAI can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsSubscription_Subscribe service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted subscription is added to the relevant subcounter per S-NSSAI.
The number of subscriptions received by NWDAF based on the 5G VN group can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsSubscription_Subscribe service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted subscription is added to the relevant subcounter per Internal or External Group ID.
The number of requests received by NWDAF based on the analytics ID(s) can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsInfo_Request service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted request is added to the relevant subcounter per analytics ID.
The number of requests received by NWDAF based on the S-NSSAI can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsInfo_Request service operation (See TS 23.288 [2]) from the NWDAF service consumer, each accepted request is added to the relevant subcounter per S-NSSAI.
The number of requests received by NWDAF based on the 5G VN group can be measured as follows:
- When the NWDAF receives the Nnwdaf_AnalyticsInfo_Request service operation (See TS 23.288 [2]) from the 		NWDAF service consumer, each accepted request is added to the relevant subcounter per Internal or External Group ID.
Editor’s note: The NWDAF can be decomposed into Analytics logical function (AnLF) and Model Training logical function (MTLF) (see KI #2). The potential solutions related to the NWDAF logical decomposition can be added after the solution for KI #2 approved. 
4.3.2.2	Potential solution #2:  number of notifications and/or responses
4.3.2.2.1	Introduction
This solution is proposed on how to provide the performance measurements of the NWDAF based on the notifications and/or responses generated by NWDAF. The proposed performance measurements are defined as the number of notifications and/or responses generated by NWDAF.
The proposed solution can be a potential solution for the performance management of the NWDAF based on the interaction aspect.  
4.3.2.2.2	Description
This proposed performance measurements of the NWDAF are defined as the number of notifications and/or responses generated by NWDAF. 
Moreover, since different type of analytics, and network slices and 5G VN group may consume different resource (e.g., virtual CPU resource, virtual memory resource or virtual disk resource) of NWDAF, it is necessary to define the performance measurements of NWDAF based on the granularity of analytics, or slice or 5G VN group.
Therefore, this proposed performance measurements are also defined as the number of notifications and/or responses generated by NWDAF based on the analytics ID(s), or S-NSSAI or 5G VN group ID. The analytics ID identifies the requested analytics and the S-NSSAI identifies the network slice. The 5G VN group ID use External Group ID and Internal Group ID to identify the 5G VN group. The analytics ID(s), and S-NSSAI  and Internal or External Group ID can be obtained from the NWDAF service consumer (see TS 23.288 [2]).
The number of notifications generated by NWDAF can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsSubscription_Notify service operation to NWDAF service consumer (See TS 23.288 [2]), each generated notification is added to the relevant counter.
The number of responses generated by NWDAF can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsInfo_Request Response service operation to NWDAF service consumer (See TS 23.288 [2]), each generated response is added to the relevant counter.
The number of notifications generated by NWDAF based on the analytics ID(s) can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsSubscription_Notify service operation to NWDAF service consumer (See TS 23.288 [2]), each generated notification is added to the relevant subcounter per analytics ID.
The number of notifications generated by NWDAF based on the S-NSSAI can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsSubscription_Notify service operation to NWDAF service consumer (See TS 23.288 [2]), each generated notification is added to the relevant subcounter per S-NSSAI.
The number of notifications generated by NWDAF based on the 5G VN group can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsSubscription_Notify service operation to NWDAF service consumer (See TS 23.288 [2]), each generated notification is added to the relevant subcounter per Internal or External Group ID.
The number of responses generated by NWDAF based on the analytics ID(s) can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsInfo_Request Response service operation to NWDAF service consumer (See TS 23.288 [2]), each generated response is added to the relevant subcounter per analytics ID.
The number of responses generated by NWDAF based on the S-NSSAI can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsInfo_Request Response service operation to NWDAF service consumer (See TS 23.288 [2]), each generated response is added to the relevant subcounter per S-NSSAI.
The number of responses generated by NWDAF based on the 5G VN group can be measured as follows:
- When the NWDAF generates the Nnwdaf_AnalyticsInfo_Request Response service operation to NWDAF service consumer (See TS 23.288 [2]), each generated response is added to the relevant subcounter per Internal or External Group ID.

Editor’s note: The NWDAF can be decomposed into Analytics logical function (AnLF) and Model Training logical function (MTLF) (see KI #2). The potential solutions related to the NWDAF logical decomposition can be added after the solution for KI #2 approved. 
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