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Abstract of the contribution: This contribution proposes initial evaluation for solutions to KI#4 "Enhancing External Parameter Provisioning", considering inputs from KI#4 moderated discussion.
[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
As per clause 6.0 "Mapping Solutions to Key Issues" from TR 23.700-80, 7 solutions address aspects of Key Issue #4 "Enhancing External Parameter Provisioning".
Solutions #9, #35 and #36 are addressing only Key Issue #4.
Solution #15 is mapped to both Key Issue #4 and Key Issue #6. However, main purpose of solution #15 is to allow QoS monitoring for an AIML application leveraging PMF functionality and there is no direct relation with Key Issue #4. 
Proposal#1: Solution #15 to be evaluated only as part of Key Issue #6.
Solution #29 addresses both Key Issue #4 and Key Issue #2.
Solution #32 is mapped to both Key Issue #4 and Key Issue #3. The solution is based on AF requesting analytics to the NWDAF (possibly via NEF) and NWDAF collecting some data from the AF to build these requested analytics. It is then our understanding that solution #32 only addresses aspects of Key Issue #3, i.e. 5GC Information Exposure to authorized 3rd party for Application Layer AI / ML Operation.
Proposal#2: Solution #32 to be evaluated only as part of Key Issue #3.
Solutions #28 is more general and addresses aspects of all Key Issues. The only aspects related to Key Issue #4 seem to be the AaaML service profile provisioned in UDR, as described in step 6 and the note below.
4.	AF subscribe or requests the AaaML service by sending NEF service request or AaaML service request with the required parameters and AF Transaction ID, more specifically, AF includes the Application Identifier, UE ID or Group ID, AaaML Profile ID and optionally AaaML Sub-Profile ID.
5.	NEF verifies the authorization of the AF Request.
6.	NEF or AaaML NF sends request to UDR to retrieve the AaaML service profile by providing the Application Identifier, UE ID or Group ID, AaaML Profile ID and optionally AaaML Sub-Profile ID.
NOTE:	Whether the AaaML service profile is stored locally to the AaaML NF or in the UDR is to be determined.
And the description of the AaaML Service Profile in clause 6.28.1:
An AaaML Service Profile is composed of three main parts of information:
-	Objective of target AaaML operation:
-	e.g. Assuming the objective of this operation is to support "AI/ML member selection for a particular Application AI/ML operation based on per UE's QoS performance". In this case, the AI/ML member selection is the main service, and the per UE's QoS performance is the sub-service.
-	Input of provisioned service parameter(s):
-	e.g. minimum one way delay, predicted QoS performance within the next 5 minutes.
-	Output:
-	e.g. list of candidate UEs, event report for the group of UE's bandwidth consumption.

This contribution proposes initial evaluation for solutions to KI#4 "Enhancing External Parameter Provisioning", considering inputs received so far as part of KI#4 moderated discussion (see status of the KI#4 moderated discussion in S2-2206648). 
It is also proposed to clarify in TR 23.700-80 the mapping of solutions #15 and #32 to the different Key Issues, as per proposal #1 and proposal #2 above.

2		Proposal
It is proposed to update FS_AIMLsys TR 23.700-80 as below.


*** 1st Change ***
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*** 2nd Change ***
[bookmark: _Toc104816778]6.15	Solution #15: QoS monitoring for AIML application
[bookmark: _Toc104816779]6.15.1	Description
This solution mainly addresses Key Issue #4 and Key Issue #6. The QoS performance of the participating UEs for an AIML application (e.g. Federated Learning) is critical to the outcome. It's desired that the AIML application server may receive real-time QoS performance information or prediction from the 5GC for UEs participating a training session either before or during the session. Application AIML operations, e.g. Federating Learning may require knowing planned change of bitrate, latency, or reliability for a QoS flow to determine whether a training session can be completed within the required window.
This solution proposes to extend Performance Measurement Functionality, which was introduced in R16 for ATSSS, to support the real-time QoS measurement in 5GC. The external AIML application server requests and obtains the QoS monitoring/prediction information from the 5GC via network exposure function. The proposal uses the PMF capabilities, and it is independent from ATSSS. The SMF may configure PMF functionality to be used for ATSSS and/or application AIML measurements.
NOTE:	When MA PDU Session is used for AIML applications, PMF configuration may accommodate both the ATSSS operation and QoS monitoring needs for AIML application. ATSSS operation uses the PMF measurements that apply to the steering mode, and QoS monitoring for AIML application may share the same measurements used by ATSSS and may benefit from additional new measurements. In scenarios where PMF measurements are not needed for ATSSS (e.g. MPTCP steering is enabled), the UE still performs PMF measurements if required by AIML applications.
Editor's note:	Whether and how to support new UE measurement should coordinate with RAN group.
Editor's note:	How to support the co-existence of ATSSS and AIMLsys with PMF needs further clarification.
PMF needs to be extended in the following aspects:
-	PMF applies to not only MA PDU but also normal single access PDU Sessions.
-	In addition to RTT and PLR that PMF currently supports, more QoS metric measurements may need to be supported.
-	Support QoS metrics report from UE to UPF.
A new network function, e.g. AIML Serving Function, or new functionality included in existing NF, such as the PCF, may be introduced in 5GC to handle the QoS monitoring request from the AIML application server. The AIML Serving Function interacts with other 5GC NFs (e.g. SMF) to configure and collect the QoS monitoring report from UEs or UPFs. The AIML Serving Function not only translates AIML specific request (e.g. QoS or performance prediction for a group of UEs) to QoS monitoring requests that can be executed in 5GC, but also can make further intelligent analysis, based on QoS reports collected, and return the analysis/report to AIML system, as illustrated in Figure 6.15.1-1.


Figure 6.15.1-1: Illustration of QoS monitoring for AIML application

*** 3rd Change (all new text) ***

7 	Evaluation 
7.4	Key Issue #4: Enhancing External Parameter Provisioning
Five different solutions are addressing aspects of key issue #4. Solutions #9, #35 and #36 are addressing only Key Issue #4. Solution #29 addresses both Key Issue #4 and Key Issue #2. Solutions #28 is more general and addresses aspects of all Key Issues.
Solution #35 has no impact on services, entities, and interfaces. It proposes to reuse procedures for AF session with specific QoS as in clause 4.15.6.6 and clause 4.15.6.6a of TS 23.502 [4], with specific QoS parameters for the AF session, for some type of AI/ML operations. It also proposes to negotiate and apply a policy for background data transfer as per procedures in clause 4.16.7.2 and clause 4.15.6.8 of TS 23.502 [4], for some other types of AI/ML operations.
In solution #9, the AF provides configuration information required for AI/ML operations related area-based to the PCF, via NEF and UDR, using the service specific parameter provisioning procedure as defined in clause 4.15.6.7 of TS 23.502 [4].
In solution #29, the AI/ML AF provisions AI/ML task related parameters (UE ID or UE group ID, AI/ML application identifier, AI/ML task identifier, AI/ML task duration, AI/ML task valid time) to the 5GS (UDR), reusing procedure for external parameter provisioning from clause 4.15.6.2 of TS 23.502 [4].
In solution #36, the AI/ML AF provides AI/ML assisted expected UE behaviour parameters to the 5GS (UDR), possibly associated with a probability assertion (i.e. confidence) and optionally other parameters (e.g. the level of accuracy), reusing procedure for external parameter provisioning from clause 4.15.6.2 of TS 23.502 [4]. AMF and SMF can then further use these provisioned parameters for their own procedures.
In solution #28, the AI/ML AF provisions an AaaML service profile in 5GS (UDR). AaaML service profile contains objective of target AaaML operation, input of provisioned service parameter(s), and expected output.
The following principles are proposed as potential basis for further evaluation of the solutions:
-	AI/ML AF providing specific policy parameters related to the AI/ML operation type to the 5GC, instead of 5GC deriving such policy parameters from AI/ML operation type:
None of the solutions propose to provision the AI/ML operation type to the 5GC. Solution #29 proposes an AI/ML task identifier but 5GC does not use the information, rather it forwards this to the UE.
Solutions #9 and #29 propose that AI/ML AF provisions configuration information.
More discussion is needed on the exact configuration parameters needed for each AI/ML operation type.
-	AI/ML AF provides one or more AI/ML assisted Expected UE Behaviour parameter(s) and can provide at least probability assertions/confidence levels and accuracy levels to each of them:
	This is specific to solution #36.
More discussion is needed on the specific parameters (existing and new ones) to be provisioned, and the related scenarios for using these parameters in the 5GC NFs.
[bookmark: _Hlk111033982]Editor's note:	Evaluation would need updates after SA2#152E progress, potential updates to the related solutions and further discussion on the potential architecture principles.

*** 4th Change (all new text) ***

8 	Conclusion 
8.4	Key Issue #4: Enhancing External Parameter Provisioning
Editor's note:	Placeholder for conclusions for KI#4.

*** End of changes ***
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