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1	Introduction
In this paper, we further discuss remaining issues related to the UE performance feedback collection. 
2	Discussion
2.1	Indication in AI/ML INFORMATION REQUEST and HO REQUEST message
In the last RAN3 meeting, it has been agreed to use the agreed class 1 procedure to configure UE performance feedback reporting and use HANDOVER REQUEST message to indicate and trigger the UE performance feedback measurement. 

	The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting. 
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.



There are two kinds of indication are needed explicitly or implicitly in the procedure, explicitly or implicitly:
· Indication#1: In the UE performance feedback request message, i.e., AI/ML INFORMATION REQUEST, an indication is needed for the neighbour gNB to understand the requested information should be collected after some UE is handed over to the neighbour gNB, instead of immediately after the neighbour gNB responds to the request (e.g., Energy Cost or Resource Status Prediction).
· Indication#2: In the HANDOVER REQUEST message, an indication is needed to associate with a previously requested UE performance feedback. Such that the neighbour gNB should start collect UE performance feedback for this particular UE after handover completion.  
For indication#1, if forth bit of Report Characteristics is set to “1”, it means a request of UE performance feedback, which automatically indicates the neighbour gNB that the requested UE performance feedback should be provided after relevant UE is handed over to it. It is obvious that the UE performance feedback cannot be measured before HO is triggered for a certain UE. In this sense, indication#1 can be an implicit indication depending on if UE performance feedback is requested and forth bit of Report Characteristics is set to “1”. 
[bookmark: _Toc131003372][bookmark: _Toc131004649][bookmark: _Toc131753157]The request of UE performance feedback itself (i.e., the fourth bit of Report Characteristics is set to “1”) already implies the target gNB to only measure after associated UE is handed over to it.  It is obvious that the UE performance feedback cannot be measured before handover. 

For indication#2, considering a pair of Measurement ID (assigned by the pair gNBs) is anyway used to identify the UE performance request and response procedure, the pair of Measurement IDs can also be conveyed in the HANDOVER REQUEST message to associate the handover procedure with a previously requested UE performance. 
[bookmark: _Toc131003373][bookmark: _Toc131004650][bookmark: _Toc131753158]A pair of Measurement ID (assigned by the pair gNBs) is used to identify the UE performance request and response procedure. 

	TS38.423 BL CR
9.1.3.CC	AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	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.
First Bit = Predicted Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC connections 
Forth Bit = UE Performance

FFS on the coding
	YES
	reject






Therefore, we propose indication#1 can be an implicit indication depending on the if fourth bit of Report Characteristics IE is set to “1”, and indication#2 can be an explicit indication using the pair of Measurement IDs of the associated UE performance request/response procedure. An exemplary procedure is given in Figure 1.
[bookmark: _Toc131753150]In the agreed new request message (e.g., AI/ML INFORMATION REQUEST), setting the fourth bit of Report Characteristics IE to “1” indicates the request of UE performance feedback after associated handover procedure. No additional explicit indication is needed.
[bookmark: _Toc131753151]In the HANDOVER REQUEST message, a pair of Measurement IDs can be included to explicitly associate the handover procedure with a previous UE performance feedback request.
[image: ]
Figure 1: Exemplary procedure to collect UE performance feedback with implicit and explicit indications

2.2	One-time or periodic UE performance feedback reporting
One issue that has not been discussed is if the UE performance feedback reporting should be one time or periodic. Intuitively, both can be supported similar as for the resource status reporting procedure. However, given that we also agreed to use a non-UE associated Class2 procedure to send the UE performance feedback, it is a bit unclear how one time UE performance feedback can be supported considering the handovers of UEs are not triggered at the same time point. 
For example, if the one-time UE performance feedback request is essentially requesting the target gNB to provide the average UE performance 5mins after the UE is handed over to the target gNB, and if there are 10 UEs handed over to the target gNB, then the target gNB may end up with sending 10 AI/ML INFORMATION UPDATE messages each contains the average UE performance for one particular UE. This is because the 10 UEs are probably handed over at different time points, thus the moments to trigger the one-time UE performance feedback (e.g., 5mins after the handover completion) for those UEs are different. This kind of violates the intention to use the non-UE associated procedure for UE performance feedback reporting. 
	The agreed new class2 non-UE associated procedure (AI/ML INFORMATION UPDATE, which name is FFS) is used for UE performance feedback reporting.



[bookmark: _Toc131003374][bookmark: _Toc131004651][bookmark: _Toc131753159]It is unclear how to support one-time UE performance feedback reporting considering a non-UE associated procedure is used and UEs will not be handed over at the same time point. 

Comparatively, it seems straightforward to support periodic UE performance feedback reporting. For example, the source gNB can request the target gNB to provide UE performance feedback periodically after the first UE associated with the request is handed over to the target gNB. Then, even if a group of UEs are handed over subsequently afterwards, the target gNB can add the performance feedback for new UEs in the next AI/ML INFORMATION UPDATE message. An example procedure is given in Figure 2. 


[image: ]
Figure 2: Exemplary procedure for periodic UE performance feedback
[bookmark: _Toc131753152]RAN3 supports periodic UE performance feedback reporting. FFS on one-time UE performance feedback reporting.
[bookmark: _Toc131753153]For periodic UE performance feedback reporting, it is triggered after the handover completion of the first UE that is associated with the previous request. 

Consequently, in the non-UE associated AI/ML INFORMATION UPDATE message, it can contain a list of UE performance feedbacks each is related to a particular UE, e.g., identified by UE XnAP ID. 
[bookmark: _Toc131753154]The agreed new class2 non-UE associated procedure (AI/ML INFORMATION UPDATE, which name is FFS) can contain a list of UE performance feedbacks each is related to a particular UE. 


2.3	UE context maintenance
Some companies are concerned that in order for the source gNB to understand and map the received UE performance feedback to the corresponding UE, the source gNB needs to store the UE context for very long time. 
In our view, after the UE is successfully handed over to the target gNB, not all UE context needs to be kept to receive the UE performance feedback after handover. At least RRC configurations of the UE are not relevant and can be released. In this sense, after handover, source gNB only needs to keep minimum information of the concerned UE, e.g., UE XnAP ID or some other ID, which will be indicated by the target gNB when providing the UE performance feedback to the source gNB. Other UE contexts such as RRC configuration can be released after successfully handover. 
In addition, as clarified in the previous discussion, even after source gNB receives the UE context release message from the target gNB, the standard does not forbid the source gNB from keeping the UE context. It can be eventually left to gNB implementation to keep a minimum UE context, instead of full UE context, for the sake of future UE trajectory collection. 
[bookmark: _Toc130910819][bookmark: _Toc130912570][bookmark: _Toc131004652][bookmark: _Toc131753160]After successful handover, source gNB only needs to maintain some identification information of the concerned UE, instead of full UE context, in order to receive the UE performance feedback from the target gNB.

[bookmark: _Toc130912574][bookmark: _Toc131753155]After successful handover and receiving the UE CONTEXT RELEASE message, it is upon source gNB implementation to keep minimum UE context, e.g., UE XnAP ID, to further receive the UE performance feedback from the target gNB.

2.4	Feedback transfer considering future change
Once the UE performance feedback or the UE trajectory feedback is requested, the target gNB will keep measuring and send the feedback as requested by the source gNB. However, it will be less meaningful or impossible for the target gNB to keep measuring the UE performance/trajectory in case of e.g.
· The UE is handed over to another cell or another gNB
· The UE enters RRC inactive/idle state
· Radio link failure happens
· …
[bookmark: _Toc131003375][bookmark: _Toc131004653][bookmark: _Toc131753161]The target gNB can no longer provide the UE performance feedback if the concerned UE is handed over to another cell/gNB, or enters RRC inactive/idle state, or experiences RLF.

As one example, assuming the target gNB has started measuring and reporting the UE performance feedback for UE 1/2/3, and at some time point the target gNB can no longer measure UE1 performance feedback due to reasons observed above. In this case, future AI/ML INFORMATION UPDATE messages will only contain the UE performance feedback for UE 2/3. 
A following question would be, if the source gNB needs to understand that target gNB can no longer provide UE 1 performance feedback? We suppose yes, such that the source gNB can delete the relevant/left UE context completely. And one simple implementation would be the target gNB indicate to the source gNB that the requested data for certain UE can no longer be provided. 

[image: ]
Figure 3: Example of UE performance/trajectory feedback considering future handover

[bookmark: _Toc131753156]If target gNB can no longer provide UE performance feedback for a particular UE (e.g., due to HO, RRC state, or RLF), the target gNB indicates to the source gNB. 
3	Conclusion
Based on the discussion above, we observe:
Observation 1	The request of UE performance feedback itself (i.e., the fourth bit of Report Characteristics is set to “1”) already implies the target gNB to only measure after associated UE is handed over to it.  It is obvious that the UE performance feedback cannot be measured before handover.
Observation 2	A pair of Measurement ID (assigned by the pair gNBs) is used to identify the UE performance request and response procedure.
Observation 3	It is unclear how to support one-time UE performance feedback reporting considering a non-UE associated procedure is used and UEs will not be handed over at the same time point.
Observation 4	After successful handover, source gNB only needs to maintain some identification information of the concerned UE, instead of full UE context, in order to receive the UE performance feedback from the target gNB.
Observation 5	The target gNB can no longer provide the UE performance feedback if the concerned UE is handed over to another cell/gNB, or enters RRC inactive/idle state, or experiences RLF.


Based on the discussion above, we propose:
Proposal 1	In the agreed new request message (e.g., AI/ML INFORMATION REQUEST), setting the fourth bit of Report Characteristics IE to “1” indicates the request of UE performance feedback after associated handover procedure. No additional explicit indication is needed.
Proposal 2	In the HANDOVER REQUEST message, a pair of Measurement IDs can be included to explicitly associate the handover procedure with a previous UE performance feedback request.
Proposal 3	RAN3 supports periodic UE performance feedback reporting. FFS on one-time UE performance feedback reporting.
Proposal 4	For periodic UE performance feedback reporting, it is triggered after the handover completion of the first UE that is associated with the previous request.
Proposal 5	The agreed new class2 non-UE associated procedure (AI/ML INFORMATION UPDATE, which name is FFS) can contain a list of UE performance feedbacks each is related to a particular UE.
Proposal 6	After successful handover and receiving the UE CONTEXT RELEASE message, it is upon source gNB implementation to keep minimum UE context, e.g., UE XnAP ID, to further receive the UE performance feedback from the target gNB.
Proposal 7	If target gNB can no longer provide UE performance feedback for a particular UE (e.g., due to HO, RRC state, or RLF), the target gNB indicates to the source gNB.
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