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During RAN3#120, the cell-based UE trajectory prediction was discussed at length and following agreements were captured:
[bookmark: _Hlk118056258]In Rel18, the UE trajectory prediction is only limited to the next one hop target NGRAN node, and the source NGRAN node can collect measured UE trajectory (in the form of UE History Information) related to one or multiple cells within the single next hop target NGRAN node after handing over the concerned UE(s).
Take the procedure for UE performance feedback report as the baseline to also support the measured UE trajectory collection by the source gNB.

One of the remaining issues following this discussion was how the node performing the UE trajectory prediction can request the measured UE trajectory. This open issue was captured as followed:
[bookmark: _Hlk142339749]The details on how to request the measured UE trajectory collection needs to be further discussed

Other aspects which were discussed but not concluded include the details of the subscription mechanism for the UE Trajectory Prediction themselves.
Therefore, this paper aims at discussing the stage-3 details of the cell based UE trajectory prediction configuration i.e. the UE trajectory subscription mechanism and the measured UE trajectory collection.
[bookmark: _Toc527283430][bookmark: _Toc527283647][bookmark: _Toc527283676][bookmark: _Toc527283741][bookmark: _Toc527283745][bookmark: _Toc527283906][bookmark: _Toc527283923]2	Discussion
2.1 UE Trajectory Prediction subscription
As we now have more details about how the UE Trajectory Prediction will look like, the stage-3 details of the subscription mechanism can be defined. The first obvious agreement, which should probably not necessitate additional argument, could be that an additional bit is used in the Report Characteristics IE of the AI/ML INFORMATION REQUEST message to request UE Trajectory Prediction. If this bit is set to “1”, the node accepting the request (node2 in the BL CR) shall send, according to previous agreements, the UE Trajectory Prediction in the HO REQUEST messages.
Proposal 1: Use an additional bit in the Report Characteristics IE of the AI/ML INFORMATION REQUEST message to request UE Trajectory Prediction from source node
However, if no additional requirement is added, the source node will have to send the UE Trajectory Prediction for each and every UE handed over to the node requesting the prediction. This amount of information may not be needed by the requesting node. One obvious reason is that the requesting node might be interested in Trajectory Predictions only for UEs on a certain route, e.g. UEs that as part of their path move from a given source cell to a given target cell. Not providing further criteria for UE trajectory predictions requests may add an unnecessary burden on the node performing the prediction and on the node receiving the information.
Observation 1: Requesting trajectory prediction for each and every UE handed over from source to target node is not sustainable
Therefore, it is proposed to let the requesting node select the set of predictions it has interest in. A simple way, in accordance with the mechanism used by other measurements (i.e. measurements per cell), is to limit the predictions to a list of cells belonging to the node receiving the request. In other words, the requesting node will ask UE Trajectory Prediction for UEs whose first mobility event towards the requesting node is from a certain cell belonging to the node performing the prediction (i.e. the source node). Using cells as a selection criterion is also aligned with the concept of path or trajectory. Here the requesting node will give the starting point of the path it is interested in, and it will receive trajectory predictions for these UEs only.
Looking at the already agreed signaling, and to align with other measurements, the list of Cell IDs in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message could be reused. 
In that case, the UE Trajectory Prediction will be signalled form the reporting node (node 2 in the AI/ML Information Reporting Initiation procedure) to the requesting node (node 1 in the AI/ML Information Reporting Initiation procedure) only if the source cell of the first handover in the list of predicted mobility events included in the UE Trajectory Prediction is one of the cells listed in the Cell To Report List IE.
Below is an illustration of the above proposal where it is assumed that the reporting node (node 2 in the AI/ML Information Reporting Initiation procedure) serves Cell A, Cell B and Cell C, while the requesting node (node 1 in the AI/ML Information Reporting Initiation procedure) serveds Cell D, Cell E and Cell F. 
In this illustration, the Cell To Report List IE includes Cell A and Cell B.


	Cells belonging to source node i.e. node2, the node performing the trajectory prediction  in AI/ML Information Reporting Initiation procedure
	Cells belonging to target node i.e. node1, the requesting node in AI/ML Information Reporting Initiation procedure

	Cell A
	Cell D

	Cell B
	Cell E

	Cell C
	Cell F



In the example above, the target node signals Cell A and Cell B in the Cell To Report List IE and it will receive UE Trajectory Prediction only for UEs whose first predicted handover is from cell A or B to cell D, E or F.
Proposal 2: Reuse the list of Cell IDs in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message to select the source cell of the first handover in the list of predicted mobility events included in the UE Trajectory Prediction
In order to further limit the signaling and the predictions to what is really needed by the target node, additional points on the UE path could be selected, such as the target cell of the first handover in the list of predicted mobility events included in the UE Trajectory. In that case, the requesting node will be able to only receive UE Trajectory Prediction for HOs for UEs whose first predicted handover is from a specific set of source cells to a specific set of target cells. 
Below is an illustration of this further enhanced proposal where it is assumed that the Cell To Report List IE includes Cell A and that the requesting node requests trajectory predictions only for UEs whose first predicted handover is to Cell D or Cell E. For simplicity, the list of Cells D and Cell E is called Trajectory Prediction Target Cell List IE

	Cells belonging to source node i.e. node2, the node performing the trajectory prediction. in AI/ML Information Reporting Initiation procedure – Expressed via Cell To Report List IE
	Cells belonging to target node i.e. node1, in AI/ML Information Reporting Initiation procedure – Expressed via Trajectory Prediction Target Cell List IE

	Cell A
	Cell D

	Cell B
	Cell E

	Cell C
	Cell F


In this example the target node signals only Cell A in the Cell To Report List IE and Cell D and Cell E in an additional list of target cells that we call Trajectory Prediction Target Cell List IE. 
Proposal 3: The requesting node can limit the received UE Trajectory Predictions to trajectories of UEs whose first mobility event is towards a (new) list of target cells signaled in the AI/ML INFORMATION REQUEST message, called Trajectory Prediction Target Cell List IE
2.2 UE trajectory collection
The following section is dedicated to the open issue below:
The details on how to request the measured UE trajectory collection needs to be further discussed

Similar to the discussion for the UE Trajectory Prediction in section 2.1, the Report Characteristics IE of the AI/ML INFORMATION REQUEST message shall be reused to configure the reporting of measured UE Trajectories.
Proposal 4: Use an additional bit in the Report Characteristics IE of the AI/ML INFORMATION REQUEST message to request measured UE Trajectory
Also similar to the discussion for the UE Trajectory Prediction in section 2.1, if no additional requirement is added, the node receiving a request to report UE trajectories will have to send UE Trajectories for each and every UE handed over from the node requesting the measurement. Therefore, in order to limit the amount of UE Trajectory measurements, it is proposed to reuse the mechanism designed for other measurements (i.e. measurements per cell enabled by the Cell To Report List), and therefore limit the UE Trajectory collection to UEs whose first handover in the measured trajectory is to one of a specific list of target cells belonging to the node receiving the request. 
In order to enable such mechanism, the Cell To Report List IE can be reused. 
Namely, UE Trajectories will only be signalled if the first handover in the UE Trajectory is to a target cell listed in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message. 
[bookmark: _Hlk142341293]Proposal 5: Reuse the list of Cell IDs in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message to select the target cell of the first handover in the list of mobility events included in the UE Trajectory
It might be asked why measured UE Trajectories are not selected also on the basis of the source cell of the first handover in the measured trajectory. The answer is that UE Trajectories are signalled by the node that constitutes the target node for the first handover in the trajectory. Such node may not necessarily know the source cell of the first handover in the UE trajectory as a CGI for such source clel is not explicitly included in the Xn: Handover Request message. 
In summary, we have the following use of existing and new IEs in the AI/ML Information Request message:

	
	If UE Trajectory Prediction is Requested
	If UE Trajectory is Requested

	Cell To Report List IE
	Represents the list of source cells for the first predicted handover in the UE Trajectory prediction to be reported
	Represents the list of target cells for the first handover in the UE Trajectory to be reported

	Trajectory Prediction Target Cell List IE

	Represents the list of target cells for the first predicted handover in the UE Trajectory prediction to be reported
	Not applicable



It is worth at this point in time noting a couple of details that may shed light on the proposals above.

Why have we reused the Cell To Report List IE as selection criteria for UE Trajectory Predictions?

The Cell To Report List IE is a mandatory IE. If a NG-RAN node wishes to request only UE Trajectory Predictions to a neighbour node, the Cell To Report List IE will have to be included in the request. Therefore, one convenient way to make use of the Cell To Report List IE in this case is to make it represent a list of cells according to which UE Trajectory Prediction selection is carried out.

Can UE Trajectory Predictions and UE Trajectories be requested together within the same AI/ML Information Reporting Initiation procedure?

No, either UE Trajectory Predictions or UE Trajectories can be requested in an AI/ML Information Reporting Initiation procedure. This is because the UE Trajectory Prediction and its associated measured UE Trajectories are provided by different nodes, hence both this information cannot be requested in the same AI/ML INFORMATION REQUEST message. 
If A NG-RAN node wants to request a UE Trajectory Prediction and a UE Trajectory (where the two are not related), it will have to use separate AI/ML INFORMATION REQUEST messages. 



Regarding the UE trajectory collection issue, there is also an FFS in the AI/ML INFORMATION UPDATE message which needs to be solved:
	UE Associated Info Result
	
	0..1
	
	
	
	

	> 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 trajectory 
	O
	
	FFS
	
	
	



The simplest solution from a specifications point-of-view would be to reuse the UE History Information IE as it is. However, this IE contains many information that is not needed for the UE Trajectory feedback, such as the history before the time of the prediction, including E-UTRAN/UTRAN/GERAN history, the cell type, the PSCell list, etc… All this information will have to be removed by the receiving node to serve the purpose of UE Trajectory feedback data. Another issue is that the content of this IE is defined over multiple specifications. 
It is therefore preferred that the UE Trajectory IE matches the UE Trajectory Prediction IE. However, a new IE will be needed in that case, in order to include the time the UE stayed in the cell, which in that case is known by the reporting node and therefore can be mandatory.
[bookmark: _Hlk142385044]Proposal 7: The UE Trajectory is a new list of NG-RAN cells that a UE has been served by in active state within the target node. It also contains the time the UE stayed in that cell, as mandatory.
[bookmark: _Toc527283432][bookmark: _Toc527283649][bookmark: _Toc527283678][bookmark: _Toc527283742][bookmark: _Toc527283746][bookmark: _Toc527283908][bookmark: _Toc527283925][bookmark: _Hlk16664956]3	Conclusion
Cell-based UE trajectory prediction configuration between network nodes was discussed and the following observations and proposals were made:
Proposal 1: Use an additional bit in the Report Characteristics IE of the AI/ML INFORMATION REQUEST message to request UE Trajectory Prediction from source node
Observation 1: Requesting trajectory prediction for each and every UE handed over from source to target node is not sustainable
Proposal 2: Reuse the list of Cell IDs in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message to select the source cell of the first handover in the list of predicted mobility events included in the UE Trajectory Prediction
Proposal 3: The requesting node can limit the received UE Trajectory Predictions to trajectories of UEs whose first mobility event is towards a (new) list of target cells signaled in the AI/ML INFORMATION REQUEST message, called Trajectory Prediction Target Cell List IE
Proposal 5: Reuse the list of Cell IDs in the Cell To Report List IE of the AI/ML INFORMATION REQUEST message to select the target cell of the first handover in the list of mobility events included in the UE Trajectory
Proposal 6: The UE Trajectory is a new list of NG-RAN cells that a UE has been served by in active state within the target node. It also contains the time the UE stayed in that cell, as mandatory.

A TP mirroring the proposals above is presented in R3-234296 and it is proposed to be agreed


2

