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Background
In RAN3#123-bis meeting, there was no common understanding among companies if multihop UE trajectory prediction and feedback solution is going to be simple or not. Few companies mentioned that hop by hop feedback has minimal specification impact. However, it is unclear on how simple or complex hop by hop solution is as compared to direct feedback. 
	RAN3#123-bis

It is agreed to evaluate solutions on multi hop trajectory and check their impact on specifications with the aim of minimizing that. If consensus on a solution approach is not reached at May meeting, the topic is down prioritized.
Further discuss the ES and multi-hop use cases and solutions based on principles as approved above
Further down-selection in May meeting



In this paper we discuss our views on both hop by hop and direct hop feedback solution and comparisons between them.
Discussion
Direct UE Trajectory Feedback Collection
The source node which predicts the UE trajectory knows the cells and gNBs where the UE can possibly connect to in near future. Hence the node which predicts the UE trajectory and wants the feedback on the actual UE Trajectory can send Data collection Request to all the possible target nodes where the UE is predicted to connect to. In the Handover Request along with the Data Collection ID, the UE context reference at the source node (UE ID at the source node) which collects the UE trajectory feedback from other nodes needs to be passed for UE identification at the Feedback collection node. Reference call flow is shown below.
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[bookmark: _Toc166184972][bookmark: _Toc166185003][bookmark: _Toc166185038][bookmark: _Toc166185673][bookmark: _Toc166191735][bookmark: _Toc166184969][bookmark: _Toc166185000][bookmark: _Toc166185035][bookmark: _Toc166231786]Without specification of solution for multihop UE Trajectory prediction, AI/ML based Mobility Optimization will not provide the expected benefits as a use case. 

[bookmark: _Toc166185674][bookmark: _Toc166191736][bookmark: _Toc166231787]The source node which predicts the UE trajectory knows the cells and gNBs where the UE is predicted to connect. 
[bookmark: _Toc166184974][bookmark: _Toc166185680][bookmark: _Toc166191739][bookmark: _Toc166231790]The source node which wants to collect the UE Trajectory Feedback configures all the predicted targets nodes with Data Collection Request for measured UE Trajectory data collection. The feedback collection is limited to only predicted targets which are directly connected to the source node via Xn interface.

[bookmark: _Toc166184975][bookmark: _Toc166185681][bookmark: _Toc166191740][bookmark: _Toc166231791]The source node (i.e which collects the UE Trajectory feedback) provides the list of configured Data Collection ID(s) per Predicted target node and the source node UE ID in the Handover Request message to the target. There are only 2 new IEs which are needed in Handover Request to achieve direct UE Trajectory feedback collection.

[bookmark: _Toc166184976][bookmark: _Toc166185682][bookmark: _Toc166191741][bookmark: _Toc166231792]When the UE goes to un-predicted target or to a target which is not Xn connected to the feedback collection source or if the UE goes to RRC_Idle/inactive the feedback collection is terminated in the target, and the collected feedback is reported to the source.  

Comparison between hop-by-hop and direct Feedback 

Hop by Hop Feedback
In hop by hop feedback collection every node in the UE Trajectory path configures the subsequent target node for UE Trajectory feedback. The feedback for UE Trajectory prediction is passed from current node to the previous node and the cycle continues until the feedback reaches the UE Trajectory prediction originating source.
Disadvantages:
· All the nodes in the UE Trajectory need to maintain UE context to forward the feedback to the UE Trajectory Prediction originating source node, which implies millions of UE context needs to be maintained until feedback collection period.
· It is unclear on how the Measured UE trajectory collection duration and number of visited cells is percolated from the UE Trajectory Prediction originating source node to the subsequent nodes.
· It is also unclear on how long each node in the UE Trajectory path needs to maintain the UE context.
Advantages: 
· If the UE does not follow the predicted path, then the feedback collection can be triggered from the un-predicted node easily as it is hop by hop.
[bookmark: _Toc166165525][bookmark: _Toc166178410][bookmark: _Toc166178477][bookmark: _Toc166184970][bookmark: _Toc166185001][bookmark: _Toc166185036][bookmark: _Toc166185675][bookmark: _Toc166191737][bookmark: _Toc166231788]Big disadvantage in hop-by-hop feedback is all nodes in the UE trajectory path need to maintain the UE context for millions of UEs in the RAN node which is a huge overhead.

Direct Feedback
In direct feedback the UE Trajectory feedback is passed from the target node to the UE Trajectory prediction originating source node. The gNBs in the UE Trajectory path need not maintain the UE Context. The UE Trajectory prediction originating source node configures all the predicted targets with the necessary details to send the feedback directly to the source node. 
Advantages:
· UE context needs to be retained only in the UE Trajectory Prediction originating source node and the subsequent nodes need not maintain the UE context which is a big advantage.
· Addition of the Data collection ID along with the Predicted node ID and source node UE ID in the Handover Request are the only stage 3 changes needed.
Disadvantages:
· If the UE does not follow the predicted trajectory path, then the feedback collection cannot continue dynamically and the feedback collection stops.
[bookmark: _Toc166184971][bookmark: _Toc166185002][bookmark: _Toc166185037][bookmark: _Toc166185676][bookmark: _Toc166191738][bookmark: _Toc166231789]UE context need not be stored in all the nodes in the UE trajectory path and only the UE Trajectory Prediction originating source node needs to maintain the UE context.
[bookmark: _Toc166184977][bookmark: _Toc166185683][bookmark: _Toc166191742][bookmark: _Toc166231793]Direct feedback collection provides a huge advantage over hop-by-hop feedback collection by not maintaining many UE context(s) in all gNBs in the UE Trajectory path with minimal specification impact.

[bookmark: _Toc166184978][bookmark: _Toc166185684][bookmark: _Toc166191743][bookmark: _Toc166231794]RAN3 to agree to pursue direct feedback collection for multihop UE Trajectory prediction and feedback for Rel-19. 


Summary 

Based on the discussion above, we have following observations: 
Observation 1.	Without specification of solution for multihop UE Trajectory prediction, AI/ML based Mobility Optimization will not provide the expected benefits as a use case.
Observation 2.	The source node which predicts the UE trajectory knows the cells and gNBs where the UE is predicted to connect.
Observation 3.	Big disadvantage in hop-by-hop feedback is all nodes in the UE trajectory path need to maintain the UE context for millions of UEs in the RAN node which is a huge overhead.
Observation 4.	UE context need not be stored in all the nodes in the UE trajectory path and only the UE Trajectory Prediction originating source node needs to maintain the UE context.

Based on these observations and discussion above, we have the following proposals:
Proposal 1:	The source node which wants to collect the UE Trajectory Feedback configures all the predicted targets nodes with Data Collection Request for measured UE Trajectory data collection. The feedback collection is limited to only predicted targets which are directly connected to the source node via Xn interface.
Proposal 2:	The source node (i.e which collects the UE Trajectory feedback) provides the list of configured Data Collection ID(s) per Predicted target node and the source node UE ID in the Handover Request message to the target. There are only 2 new IEs which are needed in Handover Request to achieve direct UE Trajectory feedback collection.
Proposal 3:	When the UE goes to un-predicted target or to a target which is not Xn connected to the feedback collection source or if the UE goes to RRC_Idle/inactive the feedback collection is terminated in the target, and the collected feedback is reported to the source.
Proposal 4:	Direct feedback collection provides a huge advantage over hop-by-hop feedback collection by not maintaining many UE context(s) in all gNBs in the UE Trajectory path with minimal specification impact.
Proposal 5:	RAN3 to agree to pursue direct feedback collection for multihop UE Trajectory prediction and feedback for Rel-19.
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