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1	Introduction
In this paper, we discuss the possible standard impacts to support mobility optimization focusing on the feedback from the new serving RAN node.
[bookmark: _Hlk85708013]2	Discussion
In the previous RAN3 meeting, many aspects related to AI based mobility optimization have been discussed. In general, it has agreed that an AI/ML model for mobility optimization could generate UE trajectory prediction which could be further used for handover decision making. 
	[bookmark: _Toc88582298]R3-216278 TR 37.817
5.3.2.3	AI/ML Model Training and AI/ML Model Inference in a NG-RAN node
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Figure 5.3-2: Model Training and Model Inference both located in RAN node

Step 1. NG-RAN node1 configures the measurement information on the UE side and sends configuration message to UE including configuration information.
Step 2. UE collects the indicated measurement, e.g., UE measurements related to RSRP, RSRQ, SINR of serving cell and neighbouring cells.
Step 3. UE sends measurement report message to NG-RAN node1 including the required measurement.
Step 4. Model training. Required measurements are leveraged to training ML model for mobility optimization.
Step 5. NG-RAN node1 obtains the measurement report as inference data for real-time UE mobility optimization.
Step 6. Model Inference. Required measurements are leveraged into Model Inference to output the prediction, including e.g., UE trajectory prediction, target cell prediction, target NG-RAN node prediction, etc.
Step 7. According to the prediction, recommended actions are executed for Mobility Optimization. 
Step 8. The NG-RAN node 1 sends handover request message to the NG-RAN node 2.
[bookmark: _Toc88582300]5.3.2.5			Output data
· UE trajectory prediction (Latitude, longitude, altitude, cell ID of UE over a future period of time)
· Note:FFS whether the UE trajectory prediction is an internal output to the node hosting the Model Inference function
· Estimated arrival probability in CHO and relevant confidence interval
· Predicted handover target node, candidate cells in CHO, may together with the confidence of the predication




It’s worth noticing that the old RAN node will no longer know the actual UE trajectory after handover, meaning the old RAN node may not be able to know if the UE trajectory prediction it made before is accurate or not. For example, the old RAN node has predicted UE trajectory from time 1hr to 2hr, and at time 1hr the UE handovers to a new RAN node. In such situation, without knowing the actual UE trajectory from time 1hr to 2hr, the old RAN node cannot know if the prediction made was accurate or not. 
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[bookmark: _Toc92289740]The old RAN node, that has predicted UE trajectory, will no longer know the actual UE trajectory after handover. 
[bookmark: _Toc92291768]Enhancement is needed over Xn interface for the old RAN node, that has predicted UE trajectory, to know the actual UE trajectory after handover. Such that the model performance can be determined.

In addition, besides handover scenario, the similar issue also applies during the state transition. In the legacy, UE can be configured by the NW to continue logging measurements and location information when it enters RRC_IDLE and RRC_INACTIVE states, and report the logged measurements to the new serving RAN node when enters RRC_CONNECTED state again. However, the logged measurements sent from UE to the new RAN node will not be forwarded to the old RAN node. Assuming the old RAN node has made UE trajectory prediction and then sends UE to RRC_IDLE/INACTIVE state, the old RAN node will stop receiving measured trajectory from UE when UE stays in RRC_IDLE/INACTIVE.
To resolve this issue, the new RAN node can forward the logged UE measurement during RRC_IDLE/INACTIVE state to the old RAN node. 
[image: ]
[bookmark: _Toc92289741]The old RAN node, that has predicted UE trajectory, will no longer know the actual UE trajectory after UE enters RRC idle/inactive state. 
[bookmark: _Toc92291769][bookmark: _Hlk92291785]Enhancement is needed over Xn interface for the old RAN node, that has predicted UE trajectory and sent UE to RRC idle/inactive state, to know the logged UE trajectory during RRC idle/inactive state when UE is RRC connected to a new RAN node. Such that the model performance can be determined.
 


3	Conclusion
Based on the discussion above, we observe:
Observation 1	The old RAN node, that has predicted UE trajectory, will no longer know the actual UE trajectory after handover.
Observation 2	The old RAN node, that has predicted UE trajectory, will no longer know the actual UE trajectory after UE enters RRC idle/inactive state.


Based on the discussion above, we propose:
Proposal 1	Enhancement is needed over Xn interface for the old RAN node, that has predicted UE trajectory, to know the actual UE trajectory after handover. Such that the model performance can be determined.
Proposal 2	Enhancement is needed over Xn interface for the old RAN node, that has predicted UE trajectory and sent UE to RRC idle/inactive state, to know the logged UE trajectory during RRC idle/inactive state when UE is RRC connected to a new RAN node. Such that the model performance can be determined.


Annex

TP for TR 37.817

-----------------------------------Start of Changes-----------------------------------
5.3.2.5	Output data
· UE trajectory prediction (Latitude, longitude, altitude, cell ID of UE over a future period of time)
· Note:FFS whether the UE trajectory prediction is an internal output to the node hosting the Model Inference function
· Estimated arrival probability in CHO and relevant confidence interval
· Predicted handover target node, candidate cells in CHO, may together with the confidence of the predication

5.3.2.6           Feedback information
The following feedback information can be collected from the new serving RAN node:
· Measured UE trajectory by the new serving RAN node
· Logged UE measurement during RRC idle/inactive state that is reported to the new serving RAN node

[bookmark: _Toc88582301]5.3.2.67	Standard impact
To improve the mobility decisions at a gNB (gNB-CU), a gNB can request mobility feedback from a neighbouring node. Details of the procedure are FFS.
· [bookmark: _Hlk87529397]Potential Xn interface impact:
· Predicted resource status info and performance info from candidate target NG-RAN node to source NG-RAN node
· Enhancement over Xn interface for the old RAN node, that has predicted UE trajectory, to know the actual UE trajectory after handover. Such that the model performance can be determined.
· Enhancement over Xn interface for the old RAN node, that has predicted UE trajectory and sent UE to RRC idle/inactive state, to know the logged UE trajectory during RRC idle/inactive state when UE is RRC connected to a new RAN node. Such that the model performance can be determined.
· 
-----------------------------------End of Changes-----------------------------------
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