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1 Introduction
[bookmark: OLE_LINK4]In the last RAN3 meeting, the details of Measured UE trajectory collection were discussed, the following agreements were achieved: 
Encode the Measured UE Trajectory with new IE with Global NG-RAN Cell Identity and Time UE Stays in Cell as mandatory. 
[bookmark: OLE_LINK6]Define a new Time Duration IE for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message.
Define a new Number of Visited Cell IE for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message.
[bookmark: OLE_LINK32]The maximum number of cells for predicted UE trajectory is 16.
The maximum number of cells for measured UE trajectory is 16.
[bookmark: OLE_LINK1][bookmark: OLE_LINK59]And the following issues were captured for Measured UE trajectory collection and need to be continued in next meeting: 
FFS on the details of the Time Duration IE.  
FFS on the details of the Number of Visited Cell IE.
[bookmark: OLE_LINK2][bookmark: OLE_LINK24]No consensus on signaling of an explicit indication of exit conditions for the collection of measured UE trajectory.
[bookmark: OLE_LINK38]In this contribution, we would further discuss on the Indication of exit conditions for the collection of measured UE trajectory and Details of the Time Duration IE and the Number of Visited Cell IE and provide some proposals.
2 Discussion
[bookmark: OLE_LINK76][bookmark: OLE_LINK75]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; 
· [bookmark: OLE_LINK81]Condition C: Expiration of the report time duration;
· [bookmark: OLE_LINK25]Condition D: The configured number of hand-overs within the same target node is reached. 
[bookmark: OLE_LINK73][bookmark: OLE_LINK18][bookmark: OLE_LINK79][bookmark: OLE_LINK78][bookmark: OLE_LINK27][bookmark: OLE_LINK7][bookmark: OLE_LINK31]In light of the above agreement achieved in RAN3#121, we can see that once one of the conditions is satisfied, the target node should terminate the Measured UE trajectory collection and trigger the measured UE trajectory report to the source node. During the collection of measured UE trajectory, if the UE keep in RRC_CONNECTED state and in the cell within the target node and the configured number of hand-overs within the same target node is not reached, we need a condition to terminate the collection of measured UE trajectory in target node timely to avoid the collection keep for a long time. And we think in Condition A~D, Condition C (the report time duration) is the most suitable one. Therefore, it is proposed that Condition C triggering the measured UE trajectory reporting are mandatory for the target node. That means the encoding of Time Duration IE in Additional UE Trajectory Reporting Conditions (FFS on the IE name) is mandatory. 
[bookmark: OLE_LINK12]Observation 1: In some cases where Condition A, B and D are not satisfied, we need Condition C (the report time duration) to terminate the collection of measured UE trajectory in target node timely to avoid the collection keep for a long time.
[bookmark: OLE_LINK16][bookmark: OLE_LINK11]Proposal 1: Requesting node should configure Time Duration IE for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message. Encode Time Duration IE in Additional UE Trajectory Reporting Conditions (FFS on the IE name) as mandatory.
[bookmark: OLE_LINK34]RAN3 has agreed that the maximum number of cells for measured UE trajectory is 16 and define a new Number of Visited Cell IE for the collection of measured UE trajectory. If we keep use “Number of handovers” as the IE name in Additional UE Trajectory Reporting Conditions (FFS on the IE name), it is not align with the agreement achieved in the last meeting and it makes the maximum number of intra-node handovers IE should be 15. Therefore, it is proposed to revise the existing IE name from “Number of handovers” to “Number of Visited Cell” for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message and define the maximum number of Number of Visited Cell IE or the collection of measured UE trajectory as 16.
Define a new Number of Visited Cell IE for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message.
The maximum number of cells for predicted UE trajectory is 16.
The maximum number of cells for measured UE trajectory is 16.
[bookmark: OLE_LINK29]Observation 2: If we keep use “Number of handovers” as the IE name in Additional UE Trajectory Reporting Conditions (FFS on the IE name), it is not consistent with the agreement achieved in the last meeting and it makes the maximum number of intra-node handovers IE should be 15.
Proposal 2: Revise the existing IE name from “Number of handovers” to “Number of Visited Cell” for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message to align with the agreement.
Proposal 3: Define the maximum number of Number of Visited Cell IE for the collection of measured UE trajectory as 16.
[bookmark: OLE_LINK8]The following issue was captured for Measured UE trajectory collection in RAN3#121 and there is no consensus achieved during the discussion in the last RAN3 meeting.
[bookmark: OLE_LINK21][bookmark: OLE_LINK28][bookmark: OLE_LINK23]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.
[bookmark: OLE_LINK66][bookmark: OLE_LINK20][bookmark: OLE_LINK33][bookmark: OLE_LINK67]We think it is helpful for AI/ML model inference of UE Trajectory Prediction to know which condition is satisfied and trigger the measured UE trajectory report. For example, Cell 1 and Cell 2 within the target node are included in the cell list in the predicted UE Trajectory, but only Cell 1 is included in the measured UE trajectory since the UE handed over from Cell 1 to another cell which belongs to a 3rd node, that means Condition B is satisfied. For AI/ML model monitoring or training, the source node need the cause value (Condition B) to identify the actual UE Trajectory is different from the predicted UE Trajectory. So it is proposed to introduce an additional IE into measured UE trajectory information of DATA COLLECTION UPDATE message for the indication of the satisfied condition (cause value) triggering the measured UE trajectory reporting. 
[bookmark: OLE_LINK3]Observation 3: Based on the indication on Condition B, the source node can identify the actual UE Trajectory is different from the predicted UE Trajectory. It is beneficial for AI/ML model monitoring or training. 
[bookmark: OLE_LINK13]Proposal 4:  An explicit indication on Condition B is needed to the requesting node (the source node).
[bookmark: OLE_LINK54][bookmark: OLE_LINK10]Proposal 5: To introduce an additional IE into measured UE trajectory information of DATA COLLECTION UPDATE message for the indication of the satisfied condition (Condition B) triggering the measured UE trajectory reporting.
3 Conclusion
In this paper, we discuss on the details of Measured UE Trajectory, and we have the following observations and proposals:
[bookmark: OLE_LINK22]Observation 1: In some cases where Condition A, B and D are not satisfied, we need Condition C (the report time duration) to terminate the collection of measured UE trajectory in target node timely to avoid the collection keep for a long time.
Proposal 1: Requesting node should configure Time Duration IE for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message. Encode Time Duration IE in Additional UE Trajectory Reporting Conditions (FFS on the IE name) as mandatory.
Observation 2: If we keep use “Number of handovers” as the IE name in Additional UE Trajectory Reporting Conditions (FFS on the IE name), it is not consistent with the agreement achieved in the last meeting and it makes the maximum number of intra-node handovers IE should be 15.
Proposal 2: Revise the existing IE name from “Number of handovers” to “Number of Visited Cell” for the collection of measured UE trajectory in the DATA COLLECTION REQUEST message to align with the agreement.
Proposal 3: Define the maximum number of Number of Visited Cell IE for the collection of measured UE trajectory as 16.
Observation 3: Based on the indication on Condition B, the source node can identify the actual UE Trajectory is different from the predicted UE Trajectory. It is beneficial for AI/ML model monitoring or training. 
Proposal 4:  An explicit indication on Condition B is needed to the requesting node (the source node).
Proposal 5: To introduce an additional IE into measured UE trajectory information of DATA COLLECTION UPDATE message for the indication of the satisfied condition (Condition B) triggering the measured UE trajectory reporting.
4 Reference
[1] RAN3_121bis_agenda_20231013_EOM1
5 TP To TS 38.423
***********************************   Start of 1st Change**********************************
9.1.3.CC	DATA COLLECTION REQUEST 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID 
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID 
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Radio Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC Connections 
Fourth Bit = Average UE Throughput DL,
Fifth Bit = Average UE Throughput UL,
Sixth Bit = Average Packet Delay,
Seventh Bit = Average Packet Loss
Eighth Bit = Energy Cost
Ninth Bit = Measured UE Trajectory

	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	Requested Prediction Time
	O
	
	INTEGER (1..60, ...)
	For one time reporting, it indicates the point in time, measured from reception of the DATA COLLECTION REQUEST message, for which predictions are provided. For periodic reporting, it indicates the points in time, measured from the reception of the DATA COLLECTION REQUEST message　and shifted by each reporting period, for which predictions are provided.

	YES
	ignore

	UE Trajectory Reporting Conditions
	O
	
	9.2.3.P
	
	YES
	ignore

	UE Performance Configuration (FFS on the name)
	O
	
	9.2.3.N
	
	YES
	ignore



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop". 

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.



***********************************   End of 1st Change**********************************
***********************************   Start of 2nd Change**********************************
9.2.3.P1	Measured UE Trajectory
The Measured UE Trajectory IE contains the list of NG-RAN cells where the UE connected after being handed over to the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured UE Trajectory List
	
	1
	
	List of cells where the UE connected, in chronological order. Most recent information is added to the top of this list.

	>Measured UE Trajectory Item
	
	1..<maxnoofCellsTrajectory>
	
	

	>>Measured Trajectory Cell Information
	M
	
	9.2.3.P2
	

	>>Cause Value
	O
	
	ENUMERATED (true, ...)
	Indicate on the condition (UE leaves the target node) which trigger the Measured UE Trajectory



	Range bound
	Explanation

	maxnoofCellsTrajectory
	Maximum number of cells that can be reported for UE trajectory. Value is 16.


***********************************   End of 2nd Change**********************************

***********************************   Start of 3rd Change**********************************
9.2.3.P	UE Trajectory Reporting Conditions
This IE contains additional conditions triggering the target node to report UE Trajectory after successful handover. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Report Time Duration
	M
	
	INTEGER (1..4095) 
	The maximum time duration, in seconds, starting from successful handover execution, after which the target node will report the UE Trajectory.

	Number of Visited Cell
	O
	
	INTEGER (1..16) 
	Maximum number of intra-node handovers after which the target node will report the UE Trajectory.




***********************************   End of the Change**********************************
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