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1 Introduction

From the chair notes:
1、 Single UE case:

How to transfer the Cell-based UE Trajectory Prediction? Via HO request or new procedure?

How to get the UE performance feedback information? Via HO request ack or new procedure? Request-response mechanism?

Nok: Q1: HO request. Q2 is related to stage2 CB, new procedure is preferred.

Qualcomm: Q1: HO request. Q2 via HO report.

ZTE: Q1 prefer to use new procedure in order to avoid that the source node to send it via each HO request.

E///: Q1: HO request. Q2 via new procedure.

2、 Group UE case:

How to transfer the Cell-based group UE Trajectory Prediction? Via HO request or new procedure?

How to get the group UE performance feedback information? Via non-UE associated procedure? Request-response mechanism?

Nok: Need to discuss the need of this case?

Qualcomm: Technically it is not possible?

ZTE: It’s technically feasible, which is helpful for model evaluation.

E///: What’s the use case?

CB: # 25_MEProcedure

- Discuss the open issues above

- Capture agreements and open issues

(Interdigital - moderator)

Summary of offline disc in R3-226813
Deadline: `Thursday, November 17th, 16:00 UTC. 
The discussion will concern the documents opened under this sub agenda item and limited to the open issues discussed during the online discussion.
Since we have in scope UE trajectory transfer and UE trajectory and UE performance feedback, I am proposing to handle them separately since it is very possible, they might be handled differently.

2 For the Chairman’s Notes

Propose the following:

Single UE – Transfer of UE Trajectory Prediction

UE Trajectory Prediction is transferred to the target gNB via the Handover Request

Agree TP based on R3-226508 in R3-226900 which implements the above agreement.

Single UE - UE performance feedback information
There seems to be agreement that reporting of AI/ML feedback is sent in a new class 2 procedure, but this agreement can be finalized when the stage 2 discussion finalized in the future. Whether this is the same class 2 message as already agreed for Data Reporting of AI/ML Related Information is FFS. 

It is FFS the feedback is triggered via the handover request, or via a new class 1 procedure (same or different from the previously agreed for initiating the reporting of AI/ML Related Information).
Single UE – UE trajectory feedback
There is no consensus to add UE trajectory feedback at this time.

Cell-based group UE Trajectory Prediction/UE Performance
No consensus to consider group performance or trajectory at this time. 
3 Summary 

Single UE – Transfer of UE Trajectory Prediction

Clear majority here to have the UE trajectory in the Handover Request. Therefore, the Moderators proposal:

UE Trajectory Prediction is transferred to the target gNB via the Handover Request

Since there are three TPs R3-226583, Samsung, R3-226540 Nokia and R3-226508, Ericsson, Verizon, InterDigital, that propose exactly this agreement. The three TPs are very similar, The moderator suggests approving a TP based on R3-226508 stripping out or marking with an FFS issues that can not yet be agreed. 
Agree TP based on R3-226900 in R3-22xxxx which implements the above agreement.

Single UE - UE performance feedback information
As pointed out, parts of this discussion overlap CB: #22 on Stage 2 issues, so for the purpose of this discussion when we talk about new procedures whether the new procedure is the same as the already agreed new procedure is in the scope of CB: #22. 

There are two basic proposals proposed here: 

1. A feedback indication is added to Handover request to trigger feedback, and then a new Class 2 message will report the feedback.

2. A new class 1 procedure would trigger feedback based on event(s), and then a new class 2 procedure would report the feedback. 

Both proposals depend on the reporting being done with a new class 2 procedure but this is overlapping with CB #22 on stage 2 so we don’t need to capture an agreement. Leading to the following proposal:

There seems to be agreement that reporting of AI/ML feedback is sent in a new class 2 procedure, but this agreement can be finalized when the stage 2 discussion finalized in the future. Whether this is the same class 2 message as already agreed for Data Reporting of AI/ML Related Information is FFS. 

It is FFS the feedback is triggered via the handover request, or via a new class 1 procedure (same or different from the previously agreed for initiating the reporting of AI/ML Related Information).
Single UE – UE trajectory feedback
There is no consensus to add UE trajectory feedback some say it is not needed, some say complex, some say wait to later, and some say that UE History Information is possible to use as feedback, so the moderator’s proposal is:

There is no consensus to add UE trajectory feedback at this time.
Cell-based group UE Trajectory Prediction/UE Performance
It is clear that there is no consensus to specify group performance/trajectory. There was one maybe and one for support of group UE performance only. Therefore, the moderator’s proposal is:

No consensus to consider group performance or trajectory at this time. 

4 Discussion

4.1 Single UE - How to transfer the UE Trajectory Prediction? 
There are two ways proposed to transfer the UE trajectory, a new procedure or using the Handover request message
Question 1: Should the transfer of the UE Trajectory prediction be done with the handover request message or a new procedure?
	Company
	Handover Request or New Message? 
	Comments

	Lenovo
	Handover Request
	This is the most straight forward way, similar as UHI is carried in the HO REQ.  

	Qualcomm
	Handover Request
	The target knows the UE only when the Handover Request is sent. Hence handover request is the simplest and straightforward way to transfer UE Trajectory. Since UE history is already transferred in Handover Request, it is easier at the target node to correlate the UE history and UE trajectory prediction as well. 

	Intel
	Handover Request 
	

	CMCC
	Handover Request
	Agree with Qualcomm that UE history is already transferred in Handover Request, it is easier at the target node to correlate the UE history and UE trajectory prediction.

	Samsung
	Handover Request
	The predicted UE trajectory is to help the target node to set subsequent mobility decision. So it is better to be carried in the handover request message.

	LGE
	Handover Request 
	

	CATT
	Handover Request
	It is straight forward to use handover request message.

	Nokia
	Handover Request
	

	Huawei
	See comments
	We are not sure why the agreed AI/ML procedure could not cover the single UE case, as we could include a list of UE’s info. As to the comments to the prompt/immediate response, as discussion online, we are still not quite sure the intention.

But anyway, pure technically, it is feasible for the HO request to carry the concerned UE’s info.

	Ericsson
	Handover Request
	

	InterDigital
	Handover Request
	


Moderators Summary

Clear majority here to have the UE trajectory in the Handover Request. Therefore, the Moderators proposal:

UE Trajectory Prediction is transferred to the target gNB via the Handover Request

Since there are three TPs R3-226583, Samsung, R3-226540 Nokia and R3-226508, Ericsson, Verizon, InterDigital, that propose exactly this agreement. The three TPs are very similar, The moderator suggests approving a TP based on R3-226508 stripping out or marking with an FFS issues that can not yet be agreed. 
Agree TP based on R3-226508 in R3-226900 which implements the above agreement.
4.2  Single UE - How to get the UE performance feedback information? 
How does source gNB get the UE performance feedback e.g. UL/DL throughput, packet delay, packet error rate? Is it via HO request ack, or other existing procedure or should it be done with a new procedure? If it is a new procedure, is it a Request-response mechanism or other method?
I broke this point down to 2 questions, the first is whether we use an existing message or a new message and the second asks if it is a new message should it be request/response or another option
Question 2a: For UE performance feedback do we use a new message or reuse an existing message, and if we use an existing message which one should it be?
	Company
	New Procedure or which existing procedure
	Comments

	Lenovo
	The feedback request can be in HO REQ,
The feedback can be in new class 2 message
	In our paper, R3-226431, we compared two options of requesting the UE performance feedback
· Option 1: request UE performance feedback in another new procedure after HO
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· Option 2: request UE performance feedback in HO REQ message
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When we tried to analyse which is better, we realized Option 1 may suffer from the UE context misalignment issue. To be specific, after the HO is complete, without knowing if the source gNB will request the UE performance feedback in another procedure, the target gNB may release the UE XnAP IDs used for the finished HO procedure. Then, if source gNB sends a request message containing the UE XnAP ID used for the previous HO, the target gNB cannot recognize and understand. 

Therefore, comparatively, Option 2 seems a technically better option with less signalling overhead. 
w.r.t if the UE performance feedback shall be sent over a new message or legacy message, we believe a new class 2 message can be used. Some companies suggested to use the legacy SON report messages, which may not work since the SON report messages were introduced for different purposes and measured in different time scale. 

	Qualcomm
	
	Class 1 or Class 2?

Generally for all feedback response, we think Class 2 message is sufficient, as the feedback sender does not have to do any action based on the feedback response. Hence feedback message need not be synchronous.
Existing or new message?

The only class 2 existing message available for HO feedback is HO Report. We agree with Lenovo, that HO Report is more SON specific as HO Report Type and few other IEs inside HO Report are SON specific and may not be applicable to AI/ML feedback. 

Hence our preference is to use a New Class 2 Non-UE associated feedback message applicable for all use cases 

	Intel
	The feedback request can be in HO REQ,

The feedback can be in new class 2 UE-associated message
	Same view with Lenovo and QC on the new procedure is needed for UE performance feedback. 

It is noticed that, the UE performance information needs to be collected over a certain period. The Handover Success message, which has been designed to be triggered as soon as the target knows that the UE has successfully accessed, may not be suitable to carry the handed-over UE's performance feedback. And SON HO report is generic procedure.
Therefore, we think that a new UE-associated procedure is necessary to carry such UE performance feedback. Based on the feedback request carried over Handover Request, the target NG-RAN node, after the UE accessed to the target, can take time to measure the UE's performance and send the feedback via the new procedure. 

	CMCC
	The feedback request can be in HO REQ,
The feedback depends on the discussion of CB#22
	

	Samsung
	Feedback request in HO req.

Feedback info in a new class 2 message
	The indication for requesting UE performance in handover request can tell the target node that it needs to feedback the performance of this UE. 

For the feedback info, it can be carried in a class 2 message.

	LGE
	The feedback can be in new Class 2 non-UE associated message
	We have a similar view to Qualcomm. 

	CATT
	Agree with lenovo
	We propose to include feedback request/ACK in legacy handover preparation procedure and introduce a new class 2 procedure for feedback date.

	Nokia
	
	We don’t see the need to separate feedback for single UE or for a group of UEs.   

We think that UE performance feedback should be configurable in the sense that a source could decide which type of feedback (e.g., throughput or delay) it needs at a given time and for how long this feedback is collected. If feedback is not configurable then there may be interoperability issues between nodes on how to interpret this UE performance feedback information at the source (if a one node calculates throughput based on 10mins average and another based on 15mins the two results won’t be comparable). Such configuration could delay handover performance and is therefore not desirable to introduce it in handover request message.  In a sense, Handover request could be used to trigger UE performance feedback calculation at a target but the configuration of what feedback is collected and for how long would need to be done earlier which makes this approach a bit more complex.
Request for UE performance feedback can be a Class 1 procedure including UE performance feedback configuration and reporting can be with a Class 2 procedure. 

We don’t think that UE performance feedback shall be sent in Handover Report. This report is introduced for SON purposes.

	Huawei
	See comments
	As commented above, we are trying to understand why the agreed AI/ML non-UE associated message could not be used, we also share similar view as Nokia

	Ericsson
	Use the new non-UE associated procedure for AI/ML assistance information reporting
	We believe that the Class 1 procedure, part of the new non-UE associated AI/ML assistance data reporting procedure, can be used to configure the target node to report the UE performance feedback upon occurrence of specific handover events. We support that the UE performance feedback is signalled back to the source node by means of the Class 2 procedure agreed to be introduced for AI/ML assistance Data Reporting. 
This design ensures that UE performance feedback can be signalled together with other information that may be used as e.g. inputs to an Inference Function

	InterDigital
	Use New Procedure
	Use the same procedure agreed for the AI/ML assistance data last meeting


Question 2b: If we use a new message should it be request/response? If not request/response, what method should it use?
	Company
	Request/Response or other Mechanism
	Comments

	Lenovo
	The feedback request can be in HO REQ,

The feedback can be in new class 2 message
	Same comment as in Q 2a

	Qualcomm
	
	Same as above comment in Q 2a

	Intel
	The feedback request can be in HO REQ,

The feedback can be in new class 2 UE-associated message
	Same as above

	CMCC
	The feedback request can be in HO REQ,

The feedback depends on the discussion of CB#22
	

	Samsung
	
	Same comment as Q2a

	LGE
	
	Same as above

	CATT
	
	Same comment as Q2a

	Nokia
	
	New procedure or the new procedure agreed to collect AI/ML information related to e.g., predictions if we can make it meet the needs to exchange UE performance feedback

	Huawei
	See comments to Q2a
	

	Ericsson
	See comments to Q2a
	

	InterDigital
	Class 1 Request/Response 
Class 2 

Report
	


Moderators Summary

As pointed out, parts of this discussion overlap CB: #22 on Stage 2 issues, so for the purpose of this discussion when we talk about new procedures whether the new procedure is the same as the already agreed new procedure is in the scope of CB: #22. 

There are two basic proposals proposed here: 

3. A feedback indication is added to Handover request to trigger feedback, and then a new Class 2 message will report the feedback.

4. A new class 1 procedure would trigger feedback based on event(s), and then a new class 2 procedure would report the feedback. 

Both proposals depend on the reporting being done with a new class 2 procedure but this is overlapping with CB #22 on stage 2 so we don’t need to capture an agreement. Leading to the following proposal:
There seems to be agreement that reporting of AI/ML feedback is sent in a new class 2 procedure, but this agreement can be finalized when the stage 2 discussion finalized in the future. Whether this is the same class 2 message as already agreed for Data Reporting of AI/ML Related Information is FFS. 
It is FFS the feedback is triggered via the handover request, or via a new class 1 procedure (same or different from the previously agreed for initiating the reporting of AI/ML Related Information).
4.3 Single UE – UE trajectory feedback
How does source gNB get the UE trajectory feedback? Is it via an existing procedure or should it be done with a new procedure? If it is a new procedure, is it a Request-response mechanism or other method?
I broke this point down to 2 questions, the first is whether we use an existing message or a new message and the second asks if it is a new message should it be request/response or another option

Question 3a: For UE trajectory feedback do we use a new message or reuse an existing message, and if we use an existing message which one should it be?

	Company
	New Procedure or which existing procedure
	Comments

	Lenovo
	The feedback request can be in HO REQ,

The feedback can be in new class 2 message
	First, we would like to explain why UE trajectory feedback is needed. 
· If the source gNB has predicted that the UE will later move to cell1, 2, 3 of target gNB, and based on this source gNB made the handover decision to target gNB. For the sake of model monitoring and possible model update, it’s beneficial for the source gNB to understand if its previous prediction is correct or not. 

· Some company believes above mentioned model monitoring can be done via received UHI when next time the same UE is hand overed to the same gNB again. Which we don’t think it can work. First of all, the gNB will release UE context after handover finishes, then the next time even if the UE connects to it again and the gNB receives UHI, the gNB cannot understand if it is the same UE for which it has made trajectory prediction for. Besides, the trajectory prediction is about UE will visit which cells after leaving the current gNB, while UHI is about UE has visited which cells before connecting to the current gNB. They are two very different things and it is difficult to link and compare to each other. 

w.r.t the procedure, we believe it can be handled by the same procedure for other UE performance feedback as well. Request in the HO REQ message, the feedback by a new class 2 message as commented in Q2a. 



	Qualcomm
	
	We think this is complex to achieve. This can be discussed later, once the UE performance feedback is designed.

	Intel
	
	Depends on what UE trajectory feedback is defined and how many predicted cell-level UE trajectory is provided to the target NG-RAN node. We think it’s difficult to report every actual UE trajectory in predicted multiple hops to the original NG-RAN node. 

If the actual UE trajectory is only sent from the target NG-RAN node to the source (i.e. one hop), we are fine to agree report this together with UE performance feedback in the new class 2 UE-associated message.

	CMCC
	
	Could discuss later.

	Samsung
	Seems no need.
	UE trajectory prediction is for target selection in HO decision. If the UE performance is good, it means the selected target is proper and corresponding UE trajectory prediction result is acceptable. So there is no need to feedback the UE actual trajectory back to source.

	CATT
	The feedback request can be in HO REQ,

The feedback can be in new class 2 message
	Similar view with Lenovo

	Nokia
	Perhaps not needed
	This topic needs more thinking but a node will get immediate feedback on the first cell in the trajectory (based on the outcome of a handover). E.g., if there is a trajectory sent during a handover from cell 1, to cell 2 involving cell2, cell 3, then cell 1 will know after the handover if cell 2 was a good cell or not. Also when a UE reaches cell 2, then cell 2 will determine if cell 3 was a good next cell for cell 2 or not. The question is whether we need to propagate the information from cell 3 back to cell 1. Since individual nodes receive immediate feedback of the next hop after a handover it may be sufficient if feedback is received as part of the data collection for training the model for UE trajectory prediction at the source node in a sense that future cells in a trajectory are fed backwards to cell 1.     

	Huawei
	Maybe not needed
	Here the trajectory may include a series of cells with staying duration, just as Nokia commented, shall we also consider to inform all the original gNBs that this UE has been stayed/HOed? Maybe not, then question will further come down to why the last original node needs such info, considering that it knows that if the predicted cell is the final HO target (i.e. if the HO is successful or not)…

	Ericsson
	Not needed
	We agree with other companies that providing UE Trajectory Prediction feedback is very difficult and it may also be inaccurate.
· If the prediction is carried out in a multi hop way, it is difficult to retrieve the trajectory feedback from a RAN node that is many hops away. There might not even be an Xn between the prediction source and the prediction feedback source.

· By the time the prediction feedback is signalled back to the source, the UE context might have been removed, hence the prediction feedback may not be compared with the prediction originally made

· The network may be subject to cell configuration changes, e.g. cell deactivations, cell shaping etc. If such changes occur during the time interval between prediction generation and prediction feedback, then the source RAN may receive a prediction feedback that does not match with the network configuration at the time the prediction was derived.

For all these reasons, we believe that a solution to retrieve the trajectory prediction feedback may be complex and inaccurate and maybe not even feasible.

We instead propose that the node deriving the inference uses the UE History Information as a way to check the trajectory that UEs take after a specific mobility history. This can work as feedback, namely, this information can be used to check whether trajectory predictions match the real trajectory UEs go through, given a specific UE mobility history. 

	InterDigital
	Probably not needed
	Agree with arguments brought up by Nokia, Huawei, and Ericsson


Question 3b: If we use a new message should it be request/response? If not request/response, what method should it use?

	Company
	Request/Response or other Mechanism
	Comments

	Lenovo
	The feedback request can be in HO REQ,

The feedback can be in new class 2 message
	As commented in Q3a. 

	Qualcomm
	
	As commented in Q3a.

	Intel
	See above
	See above

	Samsung
	
	As commented in Q3a.

	CATT
	The feedback request can be in HO REQ,

The feedback can be in new class 2 message
	

	Nokia
	
	Request/response as mentioned above

	Huawei 
	See comments above
	

	Ericsson
	See Q3a
	


Moderators Summary

There is no consensus to add UE trajectory feedback some say it is not needed, some say complex, some say wait to later, and some say that UE History Information is possible to use as feedback, so the moderator’s proposal is:
There is no consensus to add UE trajectory feedback at this time.
4.4 Cell-based group UE Trajectory Prediction/UE Performance
When this was discussed a number of companies questioned the need for this, questioning the feasibility and the use case. Therefore, the moderator’s proposal will be to take a step back and see if we can come to agreement on the use case and need of a group UE trajectory prediction. 
Question 4: Do you support the concept of Group UE trajectory or UE Performance? If yes, please explain further the use case to help progress on the topic. 
	Company
	Yes/No
	Comments

	Lenovo
	Maybe
	As explained in Q2a, it seems technically better to us to request the UE trajectory or performance in HO REQ message, meaning the request will be UE specific. On the other hand, we are open to discuss if the feedback can be sent in a group of UE manner, could be possible and upon target gNB’s decision. 

	Qualcomm
	NO
	We would like to understand the requirement of why group UE trajectory is needed.


	Intel
	No
	The handover of the UE is triggered separately, we think group UE performance or trajectory prediction is not needed.
Moreover, the use case we studied is based on SON. There’s no urgency to handover the group of UE in a short time. This means when certain load balancing/ES handover is needed, the handover of the UEs can be spread over a certain time, the group concept is not necessary.
This is different from Rel-18 NES group UE handover, which is required to be completed in a short time.

	CMCC
	No
	

	Samsung
	No
	The benefit for group UE trajectory prediction is unclear now.

	LGE
	No
	It is not needed to consider group UE performance because the HO is performed per UE basis, and the target NG-RAN node is unnecessary to collect UE performance feedback information for each UE.

	CATT
	Not sure
	We are not sure how the Group UE trajectory prediction or UE Performance will be used. We guess the scenario may be:

1. Many UEs trigger handover at the same time and include Group UE trajectory prediction or UE Performance in a common message. We think it is better to send UE Trajectory Prediction/UE Performance in UE specific message.

2. Group UE trajectory prediction or UE Performance is used not only for handover UE but also for stable UE.

If UE keep stable in source RAN node, it is not needed to provide this UE trajectory prediction or UE Performance to neighbour RAN node ahead of time. it is better to do it when handover trigger.

If UE has been handed over to target RAN node, it is not suitable for previous source RAN node to provide these information.

So, till now, we cannot figure out the reasonable scenario for Group UE trajectory prediction or UE Performance to be used. 

	Nokia
	Yes to group UE performance

No to Group UE Trajectory
	We think we should be able to capture UE performance of a group of UEs that have been impacted similarly by an AI/ML action. This would be useful for the use cases of AI/ML energy saving and AI/ML load balancing where an AI/ML action has an impact on a group of UEs.

Group UE trajectory is not needed. We are not sure how enabling such could be useful to a (target) node.

	Huawei
	See comments
	For UE performance, we think anyway the target node is able to collect those UEs’ specific performance info (throughput, delay, etc…), as long as they are connected.
For group UE trajectory prediction, our understanding, it is up to how the AI/ML model would work, we think trajectory prediction is outcome of model inference, if more UE’s trajectory prediction are needed, it is up to the model to work it out; for group UE trajectory, we think it is the existing mechanism.

	Ericsson
	No
	For the use cases we have handled so far, single UE trajectory prediction covers all our needs. 

	InterDigital
	No
	

	
	
	


Moderators Summary

It is clear that there is no consensus to specify group performance/trajectory. There was one maybe and one for support of group UE performance only. Therefore, the moderator’s proposal is:

No consensus to consider group performance or trajectory at this time. 
