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Introduction
Last meeting, it was agreed to use the agreed class 1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, which name is FFS) to configure UE performance feedback reporting, and the agreed new class 2 non-UE associated procedure (AI/ML INFORMATION UPDATE, which name is FFS) is used for UE performance feedback reporting. However, there are still some issues related to the procedure that need to be resolved.
Introduce into the agreed new request message (AI/ML INFORMATION REQUEST, the name needs further discussion), an indication that UE performance feedback is provided after handover event. Whether the indication is in implicit or explicit way needs to be further discussed.
Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
Additionally, we need to address the accuracy and validity time related to AI/ML based information, which was not covered in our previous meetings. In this contribution, we provide our views on the indications in the procedures and the solutions to support partial reporting, along with the corresponding TP[1].
Discussion
Partial reporting
In the current BLCR to 38.423 [1], there is a controversial issues here whether the reporting NG-RAN node can provide part of the requested information, and how to support partial reporting. In the existing resource status initiation procedure, the NG-RAN node1 initiate the message to the NG-RAN node2 to request the load measurement, and the requested measurement is indicated in the Report Characteristics IE. Then if the NG-RAN node2 is able to report all the requested measurement, the NG-RAN node2 responds with the RESOURCE STATUS RESPONSE message that all measurement objects is successfully initiated, otherwise indicates that any of the requested measurement cannot be initiated with a corresponding cause value.
However, with respect to the procedure used for AI/ML information, the NG-RAN node2 may not satisfy all the requested measurement. For example, NG-RAN node1 requests the NG-RAN node2 to provide the predicted resource status, predicted number of active UEs, and predicted RRC Connections, but at that time, NG-RAN node2 can only provide the predicted resource status, and have no capability to predict other requested measurement. Then the AI/ML information initiation procedure will be failed, and the predicted resource status also can not be provided. Most importantly, the NG-RAN node1, that request the measurement, is not able to understand which specific information the NG-RAN node2 cannot provide. At the next time, the procedure will still be failed because of all the requested measurement cannot be initiated. From AI/ML perspective, there is no need that the AI/ML model, that generates the decision, achieves all the requested AI/ML information.
Proposal 1 With respect to the procedure used for AI/ML information, the partial reporting should be supported. 
Proposal 2 It is asked to discuss how to support the partial reporting in the new procedure for AI/ML information.
The potential solutions to resolve this partial reporting are listed as follows:
- Sol1: Up to implementation. If part of the requested information can be supported, the NG-RAN node2 responds with success response message. And the NG-RAN node1 can know which information can not be provided by the NG-RAN node2 based on RESOURCE STATUS UPDATE message.
- Sol2: Introduce the Partial Reporting Indication IE in the request message. If the partial reporting indication IE is carried in the request message, the NG-RAN node2 can provide some of requested measurement based on its capability. And the NG-RAN node1 can know which information can not be provided by the NG-RAN node2 based on RESOURCE STATUS UPDATE message. The IE is set to “Allowed”, that means the NG-RAN node2 don’t need to send failure message if it only can report part of the requested information. 
If the Partial Reporting Indication IE is set to "not allowed" and part of the requested AI/ML related information reporting cannot be initiated, NG-RAN node2 shall send the AI/ML INFORMATION FAILURE message with an new cause value. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
FFS on the coding
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	Partial Reporting Indication
	O
	
	ENUMERATED(Allowed, Not allowed)
	This IE indicates whether the partial reporting is allowed.
	YES
	ignore



- Sol3: Introduce the Successful Report Characteristic IE in the response message. The NG-RAN node2 can respond with the Report Characteristic IE that indicates which the requested measurement is successfully indicated.
Sol1 has no standard impacts on the current specification, but it does not obey the existing resource status reporting mechanism. Sol2 and Sol3 is much more flexible to support the partial reporting, and NG-RAN node1 understand whether the NG-RAN node2 can provide some of the requested information, which the requested measurements can be provided by the NG-RAN node2. Sol2 and Sol3 are both OK, and sol2 is much less and less standard impact. The NG-RAN node1 can know the capability of NG-RAN node2 to the requested measurement based on the report message. Combination of Sol2 and Sol3 can make the partial reporting mechanisms much more clear and flexible.
Proposal 3 To support the partial reporting mechanisms: 
· Introduce Partial Reporting Indication IE in the request message to indicate whether partial reporting is allowed by the NG-RAN node1. 
· Introduce new cause value “Partial Reporting Failure”.
· Introduce the Successful Report Characteristic IE in the response message to indicate which the requested measurement is successfully indicated. 

Event-triggered reporting 
Handover event
With respect to the handover-event triggered reporting, following are the remaining issues:
· Introduce into the agreed new request message (AI/ML INFORMATION REQUEST, the name needs further discussion), an indication that UE performance feedback is provided after handover event. Whether the indication is in implicit or explicit way needs to be further discussed.
· Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
Let’ see the steps to obtain the AI feedback information process first as shown in the figure below.


Figure 1. Steps to obtain the UE performance feedback process
For the first bullet, the controversial part here whether the indication that UE performance feedback is provided after handover event is implicit or explicit in the AI/ML INFORMATION REQUEST message. As seen in the figure 1, in the request message, the UE performance feedback is indicated in the Report Characteristics. Because the indication is indicated in the request message, so the target gNB can implicitly know the requirement of the source gNB and wait the specific UE handover. It seems there is no need to introduce the indication that UE performance feedback is triggered to measure after handover.
Observation 1 Target gNB can implicitly know the requirement of the source gNB and wait the specific UE handover based on the Request Characteristic IE in the AI/ML INFORMATION REQUEST message.
Here, there is another issue should be raised attention. Because of the attributes of UE performance feedback, it should be measured after the specific UE handover for performance evaluation. However, for other feedback information, e.g., energy consumption, in some scenarios, it should also be measured after the UEs handover. For example, after energy saving decision is executed, the UEs has offloaded to the target NG-RAN node, the source NG-RAN node needs the actual energy efficiency of the target NG-RAN node to evaluate the performance of energy efficiency decision. 
For this scenario, if only indicate the requested measurement in the request message, the target RAN node will be confused, and does not understand whether the source NG-RAN node needs the current energy efficiency at this moment or the energy efficiency after the decision is executed.
Observation 2 The target NG-RAN node doesn’t understand the real requirement of the source NG-RAN node if only indicate the requested measurement.
Hence, one way to resolve this vague understanding of the target NG-RAN node is to introduce a Request Type IE in the request message, if the Report Type IE is in the request message, the target NG-RAN node can know which type of measurement the source NG-RAN node is needed, feedback information after UE handover, or current information.
Proposal 4 Introduce the Request Type IE in the request message that the measurement is triggered after the UE(s) handover.
Regarding the second bullet point, it is necessary to consider whether to include an indication in the HO request message to request UE performance feedback after the handover is completed.
There are two options for the indication:
Option 1: The measurement ID is the same as that in the request/response message.
Option 2: A new indication is used to indicate the UE handover for AI/ML decision.
The purpose of the indication is to establish the relationship between the AI/ML information request message and the handover request message. While option 2 only indicates that the UE handover is for AI/ML decision, the target NG-RAN node cannot determine which AI/ML decision and which feedback request configuration are related to this UE. Hence, option 1 is a much clearer and easier way to establish the relationship between the messages.
Proposal 5 Introduce the measurement ID in the Handover Request message, which is the same ID in the AI/ML INFORMATION REQUEST/RESPONSE message.

UE Performance feedback
It was agreed that UE performance feedback is reported via AI/ML INFORMATION UPDATE (which name is FFS) message. However, the structure of UE performance feedback is still FFS. As discussed before, the AI/ML INFORMATION UPDATE message is non-UE associated message. Hence, the UE Identifier IE should be included in the UPDATE message if the UE related information is reported via the message.
Proposal 6 Introduce the UE Assistance Identifier IE in the AI/ML INFORMATION UPDATE message (which name is FFS) with UE performance feedback.
Moreover, since the AI/ML decision may be related to multiple UEs, the UE performance feedback is related to each UE which handover to the target NG-RAN node for AI/ML decision. Hence, the UE performance feedback should include the list of UE shown as below.
Proposal 7 Introduce UE Associated Info Result IE in the AI/ML INFORMATION UPDATE message (which name is FFS) to include multiple UE performance feedback.
Example of UE performance feedback in the AI/ML INFORMATION UPDATE message:
	> UE Associated Info Result
	
	0..1
	
	
	
	

	  > UE Associated Info Result Item
	
	1 .. < maxnoofUEReports >
	
	
	
	

	    >> UE Assistant Identifier
	M
	
	NG-RAN node XnAP ID
9.2.3.16
	
	
	

	    >> UE Performance
	O
	
	9.2.3.Y
	
	
	




Threshold based event
Another issue discussed in the last meeting, whether the event-triggered reporting can be considered as one of the reporting options. Proponent indicates that upon a certain event (e.g., predicted load exceed a given threshold or when it drops below a threshold, predicted UE trajectory following a certain path, or model invalid, etc.), the NG-RAN node2 report the corresponding measurement to the NG-RAN node1.There are a couple of problems. First of all, with respect to the threshold used to monitoring the changes/updates, the threshold is hard to define and it is associated with the specific AI/ML algorithms. The detailed threshold may be transferred between two NG-RAN nodes, but it is out of RAN3 scope. Similar problem exists the certain path about predicted UE trajectory. 
Observation 3 The event related to exceeding or dropping below the threshold is hard to define and is highly associated with the specific AI/ML algorithms
Then, with the respect to the model invalid, if the NG-RAN node2 identify it model invalid, the NG-RAN node2 can send failure message to the NG-RAN node, or send the predicted information through new model.
Proposal 8 Threshold-triggered reporting is not feasible.

Timing Information in the request message
In the previous meeting, it is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction is requested. This indication can be discussed with the validity time with the prediction in the output message. The node requesting a prediction, itself, knows the necessary duration of prediction, and then it indicates the other node the start time and end time of prediction. If the request message does not involve the validity time, the node reporting node will report the prediction based on the periodicity but these are not necessarily prediction for the time range required by the requesting node. 
Observation 4 The node requesting a prediction, itself, knows the necessary duration of prediction, and then it indicates the other node the start time and end time of prediction.
Proposal 9 Introduce the Requested Timing Informaiton IE in the request message.
Prediction information would be reported periodically, which implicitly indicate the validity time. Regarding the validity time for the prediction information, we propose to introduce the start time or duration or end time as validity time in the request message that request the related AI/ML information. There are two options to define the indication time in the request message:
-	Option1: Start time and duration
-	Option2: Start time and End time
Both option are OK. Option 1 are preferred. In this way, the NG-RAN node will consider the configuration of start time or duration, and report the prediction information in the validity time. Following are the potential structure of the start time and duration time, and this IE can be carried in the request message optionally.
This IE contains the start time and/or duration for the validity time for AI/ML related information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Start Time
	O
	
	Relative Time 1900
9.2.36
	

	Duration
	O
	
	INTEGER (0..90060, …)
	Unit: seconds



Proposal 10 Requested Timing Informaiton IE involves configuration of the start time and duration to represent the time window of the information.
The corresponding TP is provided in the companion contributions [1].
Conclusion
We propose the following observations and proposals:
Proposal 1 With respect to the procedure used for AI/ML information, the partial reporting should be supported. 
Proposal 2 It is asked to discuss how to support the partial reporting in the new procedure for AI/ML information.
Proposal 3 To support the partial reporting mechanisms: 
· Introduce Partial Reporting Indication IE in the request message to indicate whether partial reporting is allowed by the NG-RAN node1. 
· Introduce new cause value “Partial Reporting Failure”.
· Introduce the Successful Report Characteristic IE in the response message to indicate which the requested measurement is successfully indicated. 
Observation 1 Target gNB can implicitly know the requirement of the source gNB and wait the specific UE handover based on the Request Characteristic IE in the AI/ML INFORMATION REQUEST message.
Observation 2 The target NG-RAN node doesn’t understand the real requirement of the source NG-RAN node if only indicate the requested measurement.
Proposal 4 Introduce the Request Type IE in the request message that the measurement is triggered after the UE(s) handover.
Proposal 5 Introduce the measurement ID in the Handover Request message, which is the same ID in the AI/ML INFORMATION REQUEST/RESPONSE message.
Proposal 6 Introduce the UE Assistance Identifier IE in the AI/ML INFORMATION UPDATE message (which name is FFS) with UE performance feedback.
Proposal 7 Introduce UE Associated Info Result IE in the AI/ML INFORMATION UPDATE message (which name is FFS) to include multiple UE performance feedback.
Observation 3 The event related to exceeding or dropping below the threshold is hard to define and is highly associated with the specific AI/ML algorithms
Proposal 8 Threshold-triggered reporting is not feasible.
Observation 4 The node requesting a prediction, itself, knows the necessary duration of prediction, and then it indicates the other node the start time and end time of prediction.
Proposal 9 Introduce the Requested Timing Informaiton IE in the request message.
Proposal 10 Requested Timing Informaiton IE involves configuration of the start time and duration to represent the time window of the information.
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