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Introduction
Following are the agreements and left issues on the actual UE trajectory feedback in the last meeting [1]:
	The measurement object to request the report of the UE Trajectory IE should be introduced in the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message.
The AI/ML Measurement ID in HANDOVER REQUEST from source gNB is reused to trigger the target node feedback the UE trajectory information to the source gNB.
AI/ML INFORMATION UPEATE from target node is used to convey the UE trajectory information. 
The Measured UE Trajectory reporting is one-tome 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 handovers within the same target node is reached.
Report time duration and configured number of intra-NG-RAN node inter-cell handovers are included in DATA COLLECTION REQUEST message.
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 list of Cell IDs included in the Measured UE Trajectory is mandatory.
The presence of time 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 Characteristic IE of DATA COLLECTION REQUEST message is FFS.



In this contribution, we provide our views on the left issues of Measured and Predicted UE Trajectory.
Discussion
Measured UE Trajectory IE
In RAN3#120 meeting, it has been agreed that the presence of predicted time UE stays in cell shall be optional, because whether the prediction can be obtained and the accuracy of the prediction depend on the capability of the AI/ML model in the source node. But for the time of stay in the Measured UE Trajectory, since it is an actual information that can be measured by the target node after the successful handover, the problems of incapability and insufficient accuracy no longer exist. The actual UE trajectory measured and reported by the target node can be used as the feedback to evaluate the performance of the AI/ML model, or as the input data for AI/ML model training and inference. Compared to only reporting a sequence of cell IDs, more information with the stay time associated with each cell ID can be helpful to obtain more comprehensive and accurate predictions. Therefore, the presence of time of stay in the Measured UE Trajectory should be mandatory.
Observation 1  The time of stay in the Measured UE Trajectory is an actual information that can be measured by the target node after the successful handover.
Observation 2  More information used as the feedback and input of the AI/ML model can be helpful to obtain more comprehensive and accurate predictions. 
Proposal 1: The presence of time of stay in the Measured UE Trajectory should be mandatory.
For the Measured UE Trajectory, it is FFS on whether to re-use the UE History Information IE or introduce a new IE or re-use the IE defined for predicted UE Trajectory. Among these three options, we think it is better to introduce a new IE for the Measured UE Trajectory.
The reason not to re-use the IE defined for predicted UE Trajectory is that the presence of predicted time UE stays in cell in this IE is optional, while we propose the time of stay in the Measured UE Trajectory should be mandatory, so it is inappropriate to re-use the IE defined for predicted UE Trajectory.
Observation 3  The presence of predicted time UE stays in cell is optional, while the time of stay in the Measured UE Trajectory should be mandatory.
For the UE History Information IE, the information contained in the Last Visited NG-RAN Cell Information IE not only includes the Global Cell ID IE and Time UE Stayed in Cell IE, but includes many other IEs which are unnecessary to report to the source target such as Cell Type IE (mandatory), Time UE Stayed in Cell Enhanced Granularity IE (optional), HO Cause Value IE (optional) and Last Visited PSCell List IE (optional). Although some of these IEs can be optional, it is better not to contain the redundant information for a clear indication. 
Observation 4  Legacy UE History Information IE includes Cell Type IE , HO Cause Value IE, and Last Visited PSCell List IE, which are not considered as measured UE trajectory. 
In addition, although the Measured UE Trajectory is in cell level in R18, finer granularity ( e.g., beam, coordinate, latitude, longitude, altitude, etc.) may be supported in future releases. Considering a better compatibility with future releases, the UE History Information IE with cell-level granularity is not sufficient for a more precise report of the measured UE trajectory.
Observation 5  Finer granularity (e.g., beam-level, coordinate, latitude, longitude, altitude, etc.) may be supported in future releases, and the UE History Information IE with cell-level granularity is not sufficient considering a better compatibility with future releases.
Proposal 2: It is better to introduce a new IE for the Measured UE Trajectory.
Possible Implementation
For the design of a new IE for Measured UE Trajectory, it can leverage the similar structure as the Cell Based UE Trajectory Prediction IE included in HANDOVER REQUEST message defined in [2], but the presence of time of stay should be mandatory. Following is the possible implementation to the measured UE trajectory IE.
9.2.3.P1	UE Trajectory
The UE Trajectory IE contains the list of NG-RAN cells where the UE has visited after being handed over to the target gNB.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Trajectory List
	
	1..<maxnoofCellsTrajectory>
	
	List of cells where the UE connected, in chronological order.

	>Trajectory Cell Information
	M
	
	9.2.3.P2
	



	Range bound
	Explanation

	maxnoofCellsTrajectory
	Maximum number of cells that can be reported for UE trajectory. Value is FFS.
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The Trajectory Cell Information contains the cell ID of the NG-RAN cell that a UE has visited after being handed over to the target gNB..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Trajectory Cell Information
	
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Global NG-RAN Cell Identity
	M
	
	9.2.2.27
	

	>>Time UE Stays in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NG-RAN cells in seconds. If the duration is more than 4095s, this IE is set to 4095.



Other issues for the measured UE trajectory
In addition to the design of the measured UE trajectory, there are other open issues for the measured UE trajectory below:
	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. 
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. 



It was agreed that the conditions triggering the target node to reporting include at least switching of UE states, UE leaving the target node, expiration of report time duration, and the configured number of handover. Compared with the conditions for UE performance feedback reporting, the configured number of hand-overs is additional conditions for measured UE trajectory. Therefore, Report time duration and configured number of intra-NG-RAN node inter-cell handovers are included in DATA COLLECTION REQUEST message.
We also discussed the reporting duration of measured UE trajectory and UE performance feedback in [3]. We listed three options on how to design the reporting duration IE in the request message:
- Option 1: Define the a dedicated reporting duration IE in the request message.
- Option 2: Define the two separate reporting duration IEs in the request message for UE performance feedback and measured UE trajectory.
- Option 3: Introduce the Reporting Duration List IE in the request message, including the request type and reporting duration
Here, we listed the pros, cons and specification impacts.
	
	Pros
	Cons
	Spec impacts

	Option 1
	One dedicated reporting duration is much straightforward and clean in the request message. The future feedback information can also use this reporting duration IE.
	For now, only one pair of measurement ID is in the Handover message. Without further enhancements, the target node will measure UE trajectory and UE performance based on the same reporting duration.
	- Define the a dedicated reporting duration IE in the request message.
- Introduce the list of measurement ID in the Handover Request message, so that one UE can correspond to one more request message.

	Option 2
	Define the reporting duration IE in the request message separately. The configuration for UE performance feedback and measured UE trajectory is clearly informed.
	In the future, more reporting duration may be defined for different feedback information. 
	- Define the two separate reporting duration IE in the request message for UE performance feedback and UE trajectory.

	Option 3
	Clearly indicated the reporting duration for which requested measurement without any enhancement to HO procedure
	-
	- Introduce the Reporting Duration List IE in the request message, including the request type and reporting duration.




Considering the pros and cons for option1&2 above, we propose option3 to introduce the Reporting Duration List in the request message, which has not impacts on Handover procedure, and using one request message can indicated different reporting duration. Option 3 is preferred because it provides clarity in indicating which reporting duration is used for each measurement, and importantly, it does not impact the Handover procedure. Using one request message to specify different reporting duration is a practical and efficient approach.
Proposal 3: RAN3 should discuss which option for reporting duration is more suitable:
- Option 1: Define the a dedicated reporting duration IE in the request message.
- Option 2: Define the two separate reporting duration IEs in the request message for UE performance feedback and UE trajectory.
- Option 3: Introduce the Reporting Duration List IE in the request message, including the request type and reporting duration.
Proposal 4:  Option 3 is favored for future extensions, allowing for greater flexibility and adaptability in future.

In addition to the reporting duration, the number of handover-ed is also configured in the request message.
Proposal 5: Introduce Number of Handover IE in the request message as optional, encoding as INTEGER type.

Besides, another issue is whether indication on conditions above needs to indicate to the requesting node. Regarding the condition A (switching of UE state), this kind of indication is not useful for the requesting node to perform trajectory prediction or evaluate the performance of trajectory prediction. Similar reason as UE performance feedback, the requested node does not care the events of the UE (goes to idle/inactive state). Next, for the condition B, given that in R18 we only consider that the UE trajectory prediction is only limited to the next one hop target NG-RAN node, it is not essential to let the requesting node understand the reason that UE leaves the target node. 
Observation 6  Without considering the UE trajectory across multiple-hop target node, the source NG-RAN node only needs to collect measured UE trajectory related to one or multiple cells within the single next hop target NGRAN node after handing over the concerned UE(s).
Proposal 6: No need to introduce any indication to the requesting node to inform the reason why the measured UE trajectory is no longer able to be measured due to switch of UE state, or UE leaving the target node.

Trigger to report the predicted UE trajectory
Regarding this issue, several companies in last meeting proposed to use subscription mechanisms (request-response) for the predicted UE trajectory. Based on the current progress, the predicted UE trajectory is transferred from the source node to the target node via Handover Request message without the request. 
Before discussing this issue, we can first review the history discussion of the predicted UE trajectory. During the R17 SI phase, it was captured in the TR37.817[4] below:
	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


The initial intention of the UE trajectory prediction is used for the source node internally. Source node can decide the possible candidate target node based on the UE trajectory prediction, and it is FFS whether the UE trajectory is an external output to be used for the target node. And during the R18 WI phase, we see that the trajectory prediction contains a list of cell IDs, so the target node may use the rest of UE trajectory prediction for subsequent mobility optimization. Whether using this kind of predicted UE trajectory is based on the target node. The target node only consider this information as an reference. Therefore, we propose not to transferring the predicted UE trajectory in a requested way.
Proposal 7: No need to transfer the predicted UE trajectory in a requested way.
The corresponding TP is provided in the Annex.
Conclusion
We propose the following observations: 
Observation 1  The time of stay in the Measured UE Trajectory is an actual information that can be measured by the target node after the successful handover.
Observation 2  More information used as the feedback and input of the AI/ML model can be helpful to obtain more comprehensive and accurate predictions. 
Observation 3  The presence of predicted time UE stays in cell is optional, while the time of stay in the Measured UE Trajectory should be mandatory.
Observation 4  Legacy UE History Information IE includes Cell Type IE , HO Cause Value IE, and Last Visited PSCell List IE, which are not considered as measured UE trajectory. 
Observation 5  Finer granularity (e.g., beam-level, coordinate, latitude, longitude, altitude, etc.) may be supported in future releases, and the UE History Information IE with cell-level granularity is not sufficient considering a better compatibility with future releases.
Observation 6  Without considering the UE trajectory across multiple-hop target node, the source NGRAN node only needs to collect measured UE trajectory related to one or multiple cells within the single next hop target NG-RAN node after handing over the concerned UE(s).


We propose the following proposals:
Proposal 1: The presence of time of stay in the Measured UE Trajectory should be mandatory.
Proposal 2: It is better to introduce a new IE for the Measured UE Trajectory.
Proposal 3: RAN3 should discuss which option for reporting duration is more suitable:
- Option 1: Define the a dedicated reporting duration IE in the request message.
[bookmark: _GoBack]- Option 2: Define the two separate reporting duration IEs in the request message for UE performance feedback and UE trajectory.
- Option 3: Introduce the Reporting Duration List IE in the request message, including the request type and reporting duration.
Proposal 4:  Option 3 is favored for future extensions, allowing for greater flexibility and adaptability in future.
Proposal 5: Introduce Number of Handover IE in the request message as optional, encoding as INTEGER type.
Proposal 6: No need to introduce any indication to the requesting node to inform the reason why the measured UE trajectory is no longer able to be measured due to switch of UE state, or UE leaving the target node.
Proposal 7: No need to transfer the predicted UE trajectory in a requested way.
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8.4.AA	Data Collection Reporting Initiation (FFS on the name)
8.4.AA.1	General
This procedure is used by an NG-RAN node to request the reporting of AI/ML related information to another NG-RAN node.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be requested using this procedure.
Editor’s Note: FFS content of AL/ML related information.
8.4.AA.2	Successful Operation

[bookmark: _MON_1755528503]
Figure 8.4.AA.2-1: Data Collection Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the DATA COLLECTION REQUEST message to NG-RAN node2 to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, NG-RAN node2:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or
-	shall stop all cells AI/ML related information reporting and terminate the reporting in case the Registration Request IE is set to “stop”; or
-	FFS 
If the Registration Request IE is set to “start” in the DATA COLLECTION REQUEST message and the Report Characteristics IE indicates cell specific AI/ML related information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all of the requested information, it shall initiate the AI/ML related information reporting as requested by NG-RAN node1 and respond with the DATA COLLECTION RESPONSE message.
If NG-RAN node2 is capable to provide some but not all of the requested information, it shall initiate the AI/ML related information reporting for the admitted requested information and include the Node Measurement Initiation Result IE or the Per Cell Measurement Initiation Result IE or both in the DATA COLLECTION RESPONSE message.
If the Reporting Periodicity IE in the DATA COLLECTION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the Requested Prediction Time IE in the DATA COLLECTION REQUEST message is present, it indicates the specific point in time to which the prediction of the information requested applies. The NG-RAN node2 shall take it into account when generating the requested predicted information.
If the Reporting Duration IE in the DATA COLLECTION REQUEST message is present, it indicates the time duration during which the requested measurement is reported. The NG-RAN node2 shall take it into account when reporting the requested measurement.
If the Number of Handover IE in the DATA COLLECTION REQUEST message is present, it indicates the number of UE handover within the NG-RAN node2. The NG-RAN node2 shall take it into account when collecting the measured UE trajectory.

  <<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.1.3.CC	DATA COLLECTION REQUEST 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	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 AI/ML related 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

	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 (0..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

	Reporting Duration
	O
	
	9.2.3.xx1
	
	YES
	ignore

	Number of Handover
	O
	
	INTEGER (1..16, ...)
	The IE is used for reporting of measured UE trajectory.
	
	




  <<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.1.3.FF	DATA COLLECTION UPDATE 
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested AI/ML related information.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

	NG-RAN node2 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell AI/ML Info Result (FFS on the name)
	
	0..1
	
	
	YES
	ignore

	>Cell AI/ML Info Result Item(FFS on the name)
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	–
	

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

	
	–
	

	>>Predicted Radio Resource Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	UE Associated Info Result
	
	0..1
	
	
	YES
	FFS

	> UE Associated Info Result Item
	
	1 .. < maxnoofUEReports >
	
	
	–
	

	>> UE Assistant Identifier (FFS on the name)
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	NG-RAN node UE XnAP ID allocated by  NG-RAN node1
	–
	

	>>UE Performance
	O
	
	9.2.3.Y
	
	–
	

	>>UE tTrajectory 
	O
	
	FFS9.2.3.P1
	
	–
	

	Energy Cost
	O
	
	INTEGER (0..10000,…)
	The node level measured Energy Consumption index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale. (FFS)
	YES
	FFS



	Range bound
	Explanation

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

	maxnoofUEReports
	Maximum no. UE that can be served by a NG-RAN node. Value is FFS.



  <<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.3.P1	UE Trajectory
The UE Trajectory IE contains the list of NG-RAN cells where the UE has visited after being handed over to the target gNB.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

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

	>Trajectory Cell Information
	M
	
	9.2.3.P2
	



	Range bound
	Explanation

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



9.2.3.P2	Trajectory Cell Information
The Trajectory Cell Information contains the cell ID of the NG-RAN cell that a UE has visited after being handed over to the target gNB..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Trajectory Cell Information
	
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Global NG-RAN Cell Identity
	M
	
	9.2.2.27
	

	>>Time UE Stays in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NG-RAN cells in seconds. If the duration is more than 4095s, this IE is set to 4095.



9.2.3.xx1  Reporting Duration
This IE indicates the time duration for reporting the requested measurement. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Report Duration List
	1
	
	
	

	> Report Duration Item 
	
	1..<maxnoofReportDuration>
	
	

	  >>Report Characteristics
	M
	
	BITSTRING(SIZE(32))
	Each position in the bitmap indicates the object that the reporting duration is configured for.
First Bit = UE Performance feedback,
Second Bit = Measured UE trajectory.

	   >>Reporting Duration
	M
	
	ENUMERATED(5s,10s, 15s, 20s, 30s, 40s, 60s, ...)
	




  <<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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