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1 Introduction

CB: # AIRAN3_ME

- Discuss the open issue as above

- provide TPs to capture agreements 

(moderator - Lenovo)

Summary of offline disc R3-233348
Whether to extend the actual UE trajectory to multiple hops or reusing UHI for single hop?
2 For the Chairman’s Notes

Agree TP for TS 38.423 in R3-233112

In Rel18, the UE trajectory prediction is only limited to the next one hop target NGRAN node, and the source NGRAN node can collect measured UE trajectory (in the form of UE History Information) related to one or multiple cells within the single next hop target NGRAN node after handing over the concerned UE(s).
Extends the agreed procedure for UE performance feedback collection to also support the measured UE trajectory collection by the source gNB.
Agree TP for TS 38.423 in R3-233443 (with modification?)
Further work on the TP based on R3-233003.
3 Discussion 

3.1 TP for optional time of stay prediction

We agreed the following during the online discussion 

The presence of predicted time UE stays in cell shall be optional.
And one relevant TP has been provided in R3-233112. Moderator suggests to simply agree the TP. 

	R3-233112
	(TP for AIML BLCR for TS 38.423) Cell based UE trajectory prediction exchange (Ericsson, InterDigital, Qualcomm, Deutsche Telekom)
	other


Proposal 1:  
Agree R3-233112 to capture the following agreement.

The presence of predicted time UE stays in cell shall be optional.

Q1: Companies are asked if Proposal 1 can be agreed?  And provide comments if necessary.
	Company
	Yes/No
	Comment

	Huawei
	Yes
	There is a FFS in the semantic description that needs to be resolved, i.e., “[…] or set of NG-RAN cells (FFS on the  meaning of the set of NG-RAN cells) […]”

	Nokia
	Yes
	

	LGE
	Yes
	

	InterDigital 
	Yes
	

	Qualcomm
	Yes
	

	CMCC
	Yes
	

	CATT
	Yes
	

	Deutsche Telekom
	Yes
	

	Ericsson
	Yes
	


Conclusion from Offline ：
Agree TP in R3-233112

3.2 Collect UE trajectory from target gNB after HO?

In the last RAN3 meeting, we made the following agreements, and moderator’s understanding is inserted inline.  

RAN3#119bis-e:

Predicted UE Trajectory conveyed in the Handover Request can span across multiple NG-RAN nodes.

[Moderator Understanding]: The agreement is to not limit possible AIML model implementation from spec point of view. There are in general two types of prediction that can be made by the source gNB

· Type#1 Single next-hop gNB: Prediction of UE trajectory among one or multiple cells (cell list + optionally time to stay) that belongs to the single next hop target gNB

· Type#2 Multiple next-hop gNBs: Prediction of UE trajectory across multiple cells (cell list + optional time to stay) that belong to multiple next hop gNBs

In Rel_18, RAN3 will not pursue enhancements for one gNB to request UE trajectory from more than one hop gNBs.

[Moderator Understanding]: The agreement is to avoid complicated/crazy design at late WI phase and postpone the possible discussion to the future and companies can further think about it. In addition, this agreement is only related to Type#2 Multi gNB hops prediction.  
Then, the issue remaining (and not conflicting with our previous agreement) is do we still do enhancement in this release to support the source gNB to collect measured UE trajectories from the next hop target gNB after handover. 

The proponent companies believe it is still beneficial, as illustrated in the figure below, if the source gNB1 wants to predict the UE trajectory at target gNB2, e.g., how likely and how long UE will visit Cell3/4/5 which belong to target gNB2, source gNB1 needs the corresponding ground truth data to train the model.

The opponent companies think UHI in the legacy may contain the ground truth data as well, for example, if UE is moving in a circle from Cell1 to Cell7, then source gNB1 may receive the UHI from gNB3, it will contain the UE trajectory not only in gNB2 and also in gNB3, which can be used to train AI model for both Type#1 and Type#2 predictions. 
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[Moderator understanding] of the use of collected future UE trajectory and UHI is the following:

Use of UE trajectory collected from the single next-hop target gNB after HO:

· It can at least be used to train/monitor/update the AI model to make Type#1 Single next-hop gNB UE trajectory prediction

Use of UHI:

· It is used to train AI model only if the concerned UE is moving in a circle or the UHI is received from other UEs
· If the UE is moving in a circle, the UHI may contain actual UE trajectory of the concerned UE in future multiple next-hop gNBs, which then can be used to train/monitor/update the AI model to make future Type#1 Single next-hop gNB and/or Type#2 Multiple next-hop gNBs UE trajectory predictions

· If the UHI is received from other UEs, it contains actual UE trajectories of these UEs that can be used to train/update the AI model to make future Type#1 Single next-hop gNB and/or Type#2 Multiple next-hop gNBs UE trajectory predictions
Based on the above understanding, moderator believe the use of UE trajectory collected from target gNB and the use of UHI are not mutual exclusive. The source gNB itself can first determine if the UE is moving in a circle based on the UHI that it has received. If yes, the source gNB may not request the target gNB to provide the UE trajectory after HO. If no, the source gNB can then request the single next-hop target gNB to provide the actual UE trajectory after HO for training/monitoring/update purpose, provided that the prediction spans a single gNB. In any case, the request of UE trajectory from target gNB after HO is optional. 
Based on the above analysis, moderator suggests trying to agree the following as proposed in R3-233035:

Proposal 2
RAN3 supports source gNB to collect measured UE trajectory from target gNB after handing over the concerned UE(s). It is upon the source gNB implementation how to use it, e.g., for training/validation/test/monitor.

Proposal 3
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 future UE trajectory from the target gNB.

Proposal 4
RAN3 extends the agreed procedure for UE performance feedback collection to also support the future UE trajectory collection by the source gNB.

Q2: Companies are asked if Proposal 2-4 can be agreed?  And provide comments if necessary and if new 😉.
	Company
	Yes/No
	Comment

	Huawei
	P4 OK, for P2 and P3 see comments
	- P2 needs some additions: If the UE trajectory spans a single next-hop target gNB, RAN3 supports source gNB to collect measured UE trajectory from the single-hop target gNB after handing over the concerned UE(s). It is upon the source gNB implementation how to use it, e.g., for training/validation/test/monitor.

- P3 needs an addition too: 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 measured UE trajectory from the single-hop target gNB if the initial UE trajectory prediction from the source spans a single-hop target gNB.

	Nokia
	Proposal 2: OK

Proposal 4: OK with a note
	Proposal 3 is not needed. We have introduced the measurement ID in the HO Request message. Or is the meaning of “further” receive future trajectory information for subsequent Handovers?  

Proposal 4: UE History Information contains information about “cells that a UE has been served by in active state prior to the target cell. Therefore, using UHI at the source node could be an input to AI/ML Trajectory prediction training but it assumes that UEs have recurrent trajectories. This may not be always the case and therefore relying only on UHI at the source for this information is not sufficient to train general AI/ML Trajectory prediction scenarios. Therefore, additional UE Trajectory information could be made available at the source by sending UE history information backwards from the target node to the source node to provide additional input even for scenarios where UE movement is not recurrent. This UHI information can be sent backwards as part of input information or as feedback. 

In our view, even if the Predicted Trajectory provided by the source node is not identical to the provided trajectory feedback provided by the target node, this information is still valuable at the source to e.g., help it determine that at least part of the provided trajectory is correctly predicted.



	LGE
	P2, P3, and P4: OK
	

	InterDigital
	None
	P3 is not needed in any case even if P2 and P4 are agreed. How does P4 differ from UHI? 

And P2 is ok, but not necessary  because it is already done for example to build UHI

	Qualcomm
	Complex solution irrespective of single hop or multi hop
	Irrespective of single hop or multiple hop, the solution defined will be applicable for both. As discussed in the last meeting, collecting actual UE Trajectory from single or multiple hops is complex. The complexity involves the below irrespective of single or multiple hops – 

· Along the trajectory of the UE all the nodes/cells have to store the previous UEID context and the previous cell ID/node ID.

· How long the first node/cell have to wait for feedback?

· All the cells/nodes have to inform to the cells/nodes in the previous path if the UE goes Idle. 

· How will the first hop node get the UHI?

Hence we think we don’t have to introduce all these complexities to get the actual UE Trajectory.

	CMCC
	P3 and P4: OK

P2: see comments
	In our understanding, if multiple cells belong to the target gNB, the source gNB can collect actual UE trajectory within these cells from the target gNB. 

So we think Proposal 2 need be updated as RAN3 supports source gNB to collect measured UE trajectory of one or multiple cells within the single target gNB from target gNB after handing over the concerned UE(s).

	CATT
	General OK with P2/P4 and see comments
	P2:prefer the version updated by Huawei

P3: From our point of view, when the source decide to request the feedback from target node, it should already decide how long it would keep the UE context.

	Deutsche Telekom
	P2 see comments

P3 see comments

P4 ok
	P2: We support the extension proposed by CMCC.

P3: Extension proposed by Huawei is fine with us except of the last part (“if the initial UE trajectory prediction …”) which is not needed from our perspective.

	Ericsson
	None 
	At the last meeting we agreed that a prediction is able to span multi hop gNBs. Limiting the Trajectory Feedback to a single hop implies that the prediction is also a single hop prediciton, which contradicts the agreement from last meeting. Note that having a single hop prediction has a very reduced value because the single hop prediction may often reduce to a single cell prediction. The complexity of the solution for a single hop prediction is too high to justify such single hop prediction support.

Therefore we support to use UHI as trajectory feedback, which is already available at the gNB and that allows for a multi hop prediction.

	ZTE
	OK with the P2, P3 ,P4
	OK with P2 proposed by HW.

	Lenovo
	Ok with P2, P3, P4
	Either the further clarification from CMCC and partially from HW is fine to us


If P2 to P4 can be agreed, moderator suggests to further work on the TP based on R3-233003, (TP to 38.423 and 38.420) AIRAN impact on Xn Interface, ZTE

[Moderator’s observation]:

8/11 companies are in general ok with P2-P4 with some further clarification

3/11 companies object, and the following reasoning is mentioned:

· How does P4 differ from UHI?
· [Moderator’s understanding]: for legacy UHI, it is the old gNB that sends the UHI to the new gNB. Here, the proposal is about the old gNB receives the measured UE trajectory from the new gNB to collect ground truth UE trajectory after handover
· Complexity is too high, UHI is enough
· [Moderator’s understanding]: it’s not more complex comparing to UE performance feedback, the same question raised by QC applies to UE performance feedback as well. That’s the reason of P5 to have a unified solution to keep things simple. And anyway, it is upon source gNB’s decision whether to request, it does not need to if it observes the UE is moving in a circle and UHI is enough.
 Proposal 2
RAN3 supports source gNB to collect measured UE trajectory from of one or multiple cells within the single target gNB target gNB after handing over the concerned UE(s). It is upon the source gNB implementation how to use it, e.g., for training/validation/test/monitor.

(?) Proposal 3
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 relate a UE with the received measured UE trajectory from the single hop target gNB.

Proposal 4
RAN3 extends the agreed procedure for UE performance feedback collection to also support the measured UE trajectory collection by the source gNB.

Conclusion from Offline:

RAN3 supports, (if the UE trajectory carried in the HO REQ message is only about one next hop target gNB in the future?), source gNB to collect measured UE trajectory from of one or multiple cells within the single hop target gNB after handing over the concerned UE(s). It is upon the source gNB implementation how to use it, e.g., for training/validation/test/monitor.

In Rel18, the UE trajectory prediction is only limited to the next one hop target NGRAN node, and the source NGRAN node can collect measured UE trajectory (in the form of UE History Information) related to one or multiple cells within the single next hop target NGRAN node after handing over the concerned UE(s). 
Further work on the TP based on R3-233003.
4 Conclusion, Recommendations [if needed]

If needed
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