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1 Introduction

In the last RAN3#118, discussion happened on feedback procedure for AI/ML actions. The discussion was inconclusive, and the following generic WA was agreed. In this paper we try to propose few options for AI/ML feedback as solution and recommendations.
	RAN3#118 

WA: Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”.


2 Discussion

2.1 Feedback for AI/ML Inference
A new non-UE associated Class 1 procedure for Request and Response and a Class 2 procedure for reporting AI/ML input data was agreed in R3-226932.
Few companies during the discussion in RAN3#118 mentioned that the same Class 1 procedure can be used to request and send feedback as well. However we think it is not possible for all scenarios.

For example: Lets consider Handover of UE(s) as AI/ML inference/action for Load balancing. 

FIG 1 AI/ML for Load Balancing (LB) Option 1 and 2
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In the above example cell resource status is requested as input for AI/ML training for LB and after the AI/ML inference, UE performance metrics are requested as feedback. The target node gNB2 will continue to send both Cell resource status and UE performance metrics to gNB1 as AI/ML training Input and AI/ML feedback. From the above we can conclude that not in all use cases, the AI/ML input and feedback metrics will be the same.

Observation 1: Feedback metrics and AI/ML input metrics may not be the same in all AI/ML use cases 
From the above example, we can see that the AI/ML inputs are cell resource status metrics for LB. When the AI/ML inputs are requested, the AI/ML inference is unknown. Hence feedback metrics for AI/ML inference cannot be configured along with AI/ML input itself. Feedback can be configured only after the AI/ML inference/action where the UEs/Cells impacted due to AI/ML inference is known.

Observation 2: When AI/ML inputs are requested the AI/ML inference is unknown. Hence Feedback cannot be preconfigured along with AI/ML Inputs. Feedback can only be configured upon AI/ML inference.

2.2 Option 1 and 2 
In Option 1, feedback is requested in the same message executing the AI/ML action/inference. In Option 2 feedback is requested via a separate message after the AI/ML action is executed. Both the options works. 

Disadvantage of Option 1: 

· If there are many UEs/Cells for which feedback is needed, feedback needs to be configured in every AI/ML action execution message like HO Request or Cell Activation Request message etc.

Disadvantage of Option 2: 
· In Option 2, there is a small gap after the AI/ML action and the request for feedback for which the metrics is lost. 
· Option 2 also increases the signaling via additional message for feedback, when it can be requested in the same message.

Observation 3: Both Option 1 and 2 has pros and cons as listed above. In few use-cases Option 1 will be beneficial and in few other use cases Option 2 will be beneficial.
Proposal 1: Provide flexibility to request for Feedback in the AI/ML action execution message like HO Request, Cell Activation Request etc and also in agreed Class 1 AI/ML Information Request/Response Procedure
2.3 Option 3

FIG 2 AI/ML for Load Balancing (LB) Option 3
[image: image2.png]i

RRC Connected

UEl| |UE2| |UE3 gNB1 gnNB2
>

RRC Connected

RRC Connected

AML Training for
Load Balancing (L8)

Cell Resource Status Input for AVML LB

“AIML Information Request
(cell resource status)

AUML Information Response

Loop: AYML Information Update
(cell resource status)

AML Inference
HO UEL to gNB2
HO UE2 to gNB2

ured and activated in A/ML Action like HO Request
AML Information Request

(Feedback on UE performance Requested)
(Measurement Deactivated)

AUML Information Response

XN: Handover Request for UE1 and UE2
(Feedback Measurement Activated)

XN: Handover Request Ack
(Feedback Acknowledged)

and

er Command

>

>
XN: Handover Success for UEL and UE2

Loop: AML Feedback
(UE1 and UE2 Performance Report)





In Option 3 the feedback is configured via the agreed Class 1 AI/ML Information Request/Response procedure with an indication that measurement is for feedback and the measurement is deactivated so that target sends feedback only after the AI/ML action/inference is executed.

The AI/ML action message like HO Request is activates the feedback for the required UEs by providing the measurement ID and activating the measurements. Once the AI/ML action like HO is successfully executed, the target starts sending feedback for the requested UEs/Cells.

The disadvantages in Option 1 and Option 2 are addressed in Option 3. Additionally the IEs needed to configure feedback metrics need not be repeated in all AI/ML action execution messages like HO Request, Cell Activation Request etc.

Observation 4: Disadvantages of Option 1 and Option 2 are addressed in Option 3. Additionally, the IEs needed to configure feedback metrics need not be repeated in all AI/ML action execution messages like HO Request, Cell Activation Request etc.

Proposal 2: Add new IEs to indicate that measurement is requested for feedback and is deactivated in the agreed Class 1 message AI/ML Information Request
Proposal 3: Add new IEs in AI/ML action message like HO Request, Cell Activation Request etc to indicate Measurement ID for pre-configured feedback metrics and activate the feedback upon AI/ML action execution
Proposal 4: Provide flexibility in the agreed Class 1 AI/ML Information Request message to request UE related metrics along with cell related metrics. Alternatively, a new Class 1 procedure to request for UE-related metrics for AI/ML input can also be introduced.
Since the AI/ML training input metrics and AI/ML feedback metrics differs for different use cases, it is recommended to keep the feedback procedure modular and lean and not overload the agreed Class 2 AI/ML training input report message.

Proposal 5: Introduce a new class 2 message to report feedback metrics upon AI/ML action
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: Feedback metrics and AI/ML input metrics may not be the same in all AI/ML use cases 
Observation 2: When AI/ML inputs are requested the AI/ML inference is unknown. Hence Feedback cannot be preconfigured along with AI/ML Inputs. Feedback can only be configured upon AI/ML inference.

Observation 3: Both Option 1 and 2 has pros and cons as listed above. In few use-cases Option 1 will be beneficial and in few other use cases Option 2 will be beneficial.
Proposal 1: Provide flexibility to request for Feedback in the AI/ML action execution message like HO Request, Cell Activation Request etc and also in agreed Class 1 AI/ML Information Request/Response Procedure
Observation 4: Disadvantages of Option 1 and Option 2 are addressed in Option 3. Additionally, the IEs needed to configure feedback metrics need not be repeated in all AI/ML action execution messages like HO Request, Cell Activation Request etc.

Proposal 2: Add new IEs to indicate that measurement is requested for feedback and is deactivated in the agreed Class 1 message AI/ML Information Request

Proposal 3: Add new IEs in AI/ML action message like HO Request, Cell Activation Request etc to indicate Measurement ID for pre-configured feedback metrics and activate the feedback upon AI/ML action execution
Proposal 4: Provide flexibility in the agreed Class 1 AI/ML Information Request message to request UE related metrics along with cell related metrics. Alternatively, a new Class 1 procedure to request for UE-related metrics for AI/ML input can also be introduced.

Proposal 5: Introduce a new class 2 message to report feedback metrics upon AI/ML action
