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1. Introduction
In RAN3#121 meeting, there were the following open issues for AI/ML mobility optimization as below:
	Whether an explicit or implicit indication on condition A and condition B or any other condition is signalled to the requesting node needs further discussion.

The presence of time of stay in the Measured UE Trajectory is FFS.

Whether to re-use the UE History Information IE or introduce a new IE or re-use the IE defined for predicted UE Trajectory is FFS.

Whether the predicted UE Trajectory report needs to be indicated in the Report Characteristics IE of DATA COLLECTION REQUEST message is FFS.


In this contribution, we focus on the above issues and provide our view.

2. Discussion
2.1 Indication of conditions triggering the one-time reporting
In the last RAN3 meeting, for the Measured UE Trajectory reporting, the followings were agreed as below:
	The Measured UE Trajectory reporting is one-time report. 
The conditions triggering the one-time reporting are at least: 
·            Condition A: Switch of UE state (e.g. UE goes to RRC_IDLE/RRC_INACTIVE);
·            Condition B: UE leaves the target node; 
·            Condition C: Expiration of the report time duration;
·            Condition D: The configured number of hand-overs within the same target node is reached.


It is FFS whether an explicit or implicit indication of conditions triggering the Measured UE Trajectory reporting is signaled to the requesting node. To better perform the AI/ML mobility optimization, the requesting node should know the reason why the Measured UE Trajectory reporting is triggered. So, an indication of Condition A and B can be sent to the requesting node. Since the configured number of handovers within the same target node may be reached before the expiration of the report time duration, indicating Condition D to the requesting node is also needed to differentiate Condition C. On the other hand, an indication of Condition C may be unnecessary because the Measured UE Trajectory can be reported when the report time duration has expired, while other conditions are not met.
Proposal 1: An explicit indication of Condition A, B, and D triggering the Measured UE Trajectory reporting should be signaled to the requesting node.

2.2 How to structure UE trajectory information
Regarding the structure of UE trajectory information, the following agreement was reached:
	The list of Cell IDs included in the Measured UE Trajectory is mandatory.


Also, the following open issues related to the UE trajectory information were listed below:

	The presence of time of stay in the Measured UE Trajectory is FFS.
Whether to re-use the UE History Information IE or introduce a new IE or re-use the IE defined for predicted UE Trajectory is FFS.


Based on an indication of conditions triggering the Measured UE Trajectory reporting and the above agreement on the list of Cell IDs, the UE trajectory information should include the following:

· The cell(s) the UE is measured, including the target cell, to understand the UE’s moving path;

· The time of stay in each measured cell to identify the time when the UE stayed RRC_CONNECTED in cell(s);

· An explicit indication of conditions triggering the Measured UE Trajectory reporting.

Considering the one to be contained in the UE trajectory information, the UE History Information IE has unnecessary ones, e.g., HO Cause Value, and adding one, e.g., an explicit indication of conditions, as below [1]:

9.3.1.95
UE History Information
This IE contains information about cells that a UE has been served by in active state prior to the target cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Last Visited Cell Item
	
	1..<maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list.

	>Last Visited Cell Information
	M
	
	9.3.1.96
	


	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum no. of cells in the UE history information. Value is 16.


9.3.1.96
Last Visited Cell Information
This IE may contain cell specific information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	9.3.1.97
	

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [28].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].


9.3.1.97
Last Visited NG-RAN Cell Information
This IE contains information about a cell. In case of NR cell, this IE contains information about a set of NR cells with the same NR ARFCN for reference point A, and the Global Cell ID IE identifies one of the NR cells in the set. The information is to be used for RRM purposes.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	

	Cell Type
	M
	
	9.3.1.98
	
	-
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in seconds. If the duration is more than 4095s, this IE is set to 4095.
	-
	

	Time UE Stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.
	-
	

	HO Cause Value
	O
	
	Cause

9.3.1.2
	The cause for the handover.
	-
	

	Last Visited PSCell List 
	
	0..<maxnoofPSCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells. Most recent PSCell related information is added to the top of the list.
	YES
	ignore

	>Last Visited PSCell Information
	M
	
	9.3.1.235
	The PSCell related information.
	-
	


	Range bound
	Explanation

	maxnoofPSCellsPerPrimaryCellinUEHistoryInfo
	Maximum number of last visited PSCell information records that can be reported in the IE. Value is 8.


9.3.1.98
Cell Type
This IE provides the cell coverage area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Size
	M
	
	ENUMERATED (verysmall, small, medium, large, …)
	


So, reusing the UE History Information IE as the structure of the UE trajectory information may be inappropriate. Also, reusing the Cell Based UE Trajectory Prediction IE may not be suitable because the time of stay in each cell on the UE trajectory should be included in the UE trajectory information, while the presence of Predicted Time UE Stays in Cell in Cell Based UE Trajectory Prediction IE is optional as below [2]:
9.2.3.x
Cell Based UE Trajectory Prediction

Editors Note: Actual name of this IE is FFS.

The Cell Based UE Trajectory Prediction IE contains the list of NG-RAN cells where the UE is predicted to connect.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Predicted Trajectory Cell List
	
	1..<maxnoofCellsTrajectoryPredict>
	
	List of cells where the UE is predicted to connect, in chronological order. The first predicted cell added to the top of this list, is the cell where the UE will move to after the serving cell.

	>Predicted Trajectory Cell Information
	M
	
	9.2.3.Z
	


	Range bound
	Explanation

	maxnoofCellsTrajectoryPredict
	Maximum number of cells that can be predicted for UE trajectory. Value is FFS.


9.2.3.Z
Predicted Trajectory Cell Information

The Predicted Trajectory Cell Information contains the cell ID of the predicted NG-RAN cell for cell based UE trajectory prediction.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Predicted Trajectory Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Global NG-RAN Cell Identity
	M
	
	9.2.2.27
	

	>>Predicted Time UE Stays in Cell
	O
	
	INTEGER (0..4095)
	The duration of time the UE is expected to stay in the cell, or set of NG-RAN cells (FFS on the  meaning of the set of NG-RAN cells), in seconds. If the duration is more than 4095s, this IE is set to 4095.


Therefore, a separate new IE should be introduced, including the list of cells where the UE is measured, the time of stay in each measured cell, and an indication of conditions triggering the Measured UE Trajectory reporting.

Proposal 2: The presence of time of stay in the UE trajectory information should be mandatory.
Proposal 3: A separate new IE for reporting the UE trajectory information should be introduced, including the list of cells where the UE is measured, the time of stay in each measured cell, and an indication of conditions triggering the Measured UE Trajectory reporting.
3. Conclusion
In this contribution, we focused on open issues related to AI/ML mobility optimization and provided our view. The following proposals are kindly suggested to RAN3:

Proposal 1: An explicit indication of Condition A, B, and D triggering the Measured UE Trajectory reporting should be signaled to the requesting node.
Proposal 2: The presence of time of stay in the UE trajectory information should be mandatory.
Proposal 3: A separate new IE for reporting the UE trajectory information should be introduced, including the list of cells where the UE is measured, the time of stay in each measured cell, and an indication of conditions triggering the Measured UE Trajectory reporting.
Proposal 4: It is proposed to agree the TP proposed in [3] for TS 38.423.
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