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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.908-040 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
This pCR is to add the potential solutions for AI/ML performance evaluation in TR 28.908 [1] according to the use cases proposed in pCR S5-226611.
4
Detailed proposal
	Start of modification


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 28.104: "Management and orchestration; Management Data Analytics".

[3]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services". 

[4]
3GPP TS 28.105: "Artificial Intelligence / Machine Learning (AI/ML) management".
[a]
3GPP TR 28.864: "Study on Enhancement of the management aspects related to NetWork Data Analytics Functions (NWDAF)".
[b]
3GPP TR 28.310: "Management and orchestration; Energy efficiency of 5G".
[c]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[d]
3GPP TS 28.313: "Management and orchestration; Self-Organizing Networks (SON) for 5G networks".

	Next modification


5.1.4
Possible solutions

5.4.4.1
Potential solutions for performance indicators selection for ML model training

This solution uses the instances of following IOCs for interaction between MLT MnS producer and consumer to support the performance indicators selection for ML model training:

1) The IOC representing the ML training capability, for example named as MLTrainingCapability, contained by MLTrainingFunction (see TS 28.105 [4]). 

This IOC is created at the MLT MnS producer and contains the following attributes:

-
the id (or DN) of ML entities associated to this training capability;
-
supported performance indicators (metrics).

2) 
The IOC MLTrainingRequest (see TS 28.105 [4]) with the existing performanceRequirements attribute. The performanceMetric element of the ModelPerformance  data type for the performanceRequirements attribute is semantically extended to indicate the MnS consumer’s selected performance indicator/metric.

The examples of IOCs and their relations between the IOCs are depicted in the figure below.
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Figure 5.4.4.1-1: Example of performance indicator selection related NRMs

NOTE: 
The name of the IOCs and attributes are to be decided in normative phase.
5.4.4.2
Potential solutions for monitoring and control of AI/ML behavior 
TBD.
5.4.4.3
Potential solutions for AI/ML performance evaluation in inference phase

This solution comprises of the following aspects:

- 
For getting the inference output, the MDA MnS (see TS 28.104 [2]) already supports MDA reporting by notifications, file and data streaming. The same approach can be applied to reporting other kinds of inference output (e.g., NWDAF analytics report, RAN intelligence output). A common data format may be defined for all kinds of inference outputs, and the format will be decided in normative phase.

- 
For providing the feedback about the inference output, the IOC representing the feedback, for example named as InferenceFeedback, can be used to allow the MnS consumer to create an instance on the producer. This IOC contains the following attributes:

-
inference report id;

-
indication of whether there are actions to be taken triggered by the inference report;

-
quality feedback of the inference report, e.g., lack of confidence or accuracy for a specific output information element. Possibly a data type for some specific indicators may be specified for the inference. quality/performance.

-
To get notification about the actions that are trigged by or based on the inference output, the NRM notification representing the already taken actions triggered by the inference output, is used. For example, this can be achieved by defining a new IOC named as ActionsTriggeredByInferenceOutput, or enhancing the already existing notifications for the NRMs. The notification contains the following information:

-
inference report id that triggers the action;

-
actions taken (this information is already supported when enhancing the existing notifications).

- 
For monitoring the network performance related to each inference function, performance measurements related to each inference function need to be defined to allow the MnS consumer to collect:

-
For the performance measurements related to MDAF, the performance measurements listed in the analytics enabling data for each MDA capability can be used for performance evaluation of MDAF (see TS 28.104 [2]);

-
For the performance measurements related to NWDAF, the studies are described in TR 28.864 [a];

-
For the performance data related to RAN intelligence functions, including RAN intelligence ES function, RAN intelligence MRO function, RAN intelligence MLB function, the MDT data and following performance measurements for MRO, Energy Efficiency and MLB respectively can be reused:

-
for RAN intelligence ES function, the measurements related to distributed energy saving (see clause 6.2.3.1.3.2 of TS 28.310 [b], TS 28.552[c]) for NG-RAN can be reused;

-
for RAN intelligence MRO function, the measurements related to D-MRO (see clauses 7.1.2.3.1 and 7.1.6.3.1 of TS 28.313 [d], TS 28.552 [c]) can be reused;

-
for RAN intelligence MLB function, the measurements related to D-MLB (see clauses 7.1.5.3.1 of TS 28.313 [d], TS 28.552 [c]) can be reused.


5.1.5
Evaluation

The potential solution described in clause 5.4.4.1 uses the NRM based solution for the consumer to query the supported ML training capabilities, and reuses the existing IOC and attributes to a greater extent. The new and existing NRMs can be easily and clearly correlated in forming this solution. Therefore, the solution described in clause 5.4.4.1 is considered a feasible solution.

The solutions described in clause 5.4.4.3: 

-
reuses the already defined MDA reporting mechanisms for inference output reporting, which may require some minimal change or enhancements to make the solution (e.g., reporting format) applicable to all kinds of inference functions;

-
uses NRM based solution for providing the feedback and informing about the taken actions, which would facilitate both the new and existing NRMs to be easily and clearly correlated;

-
reuses the existing performance measurements for monitoring the network performance related to each inference function. 

Therefore, the solutions described in clause 5.4.4.3 are considered feasible.

	End of modifications
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