3GPP TSG-RAN WG1 Meeting #117	Tdoc R1-2403899
Fukuoka, Japan, May 20th – May 24th, 2024
[bookmark: _Hlk95477661]
Agenda Item:	5
Source:	Ericsson
Title:	Discussion of SA2 LS on Data Collection for Direct AI/ML Based Positioning
Document for:	Discussion, Decision

1	Introduction
In [1], SA2 sent an LS to RAN1 and RAN2 on data collection to enable ML model training and inference in 5GC for direct AI/ML based positioning.
In this contribution, we discuss and recommend the potential RAN1 response to SA2 questions.
[bookmark: _Ref178064866]2	Discussion
Currently, SA2 is discussing the Rel-19 key issue and solutions on enhancements to LCS to support Direct AI/ML based positioning corresponding to cases 2b, 3b as defined in TR 38.843. In [1], SA2 sent the following questions to RAN1 and RAN2 to seek input:
	With this context, SA2 would seek clarification from RAN1 and RAN2 on the following questions: 
1. What data to be collected for ML model training for Direct AI/ML based positioning corresponding to cases 2b, 3b has been identified by RAN WG? 
2. What data to be collected for location inference using ML models for Direct AI/ML based positioning corresponding to cases 2b, 3b has been identified by RAN WG?



The SA2 LS is concerned with Case 2b and 3b. In the Rel-19 WID [2], Case 3b is considered 1st priority, while Case 2b is considered 2nd priority. Thus SA2 should be notified that the work on Case 3b is likely to finish earlier than that of Case 2b by RAN groups. In consequence, SA2 can decide on their actions, if necessary.

[bookmark: _Toc166147576][bookmark: _Ref190406817][bookmark: _Toc226862296]Notify SA2 that Rel-19 WID has assigned Case 3b 1st priority, and Case 2b 2nd priority.

Regarding the data collected for model training and model inference, RAN1 has made some preliminary agreements and working assumptions, as shown in appendix A. If a response LS is to be sent in RAN1#117, RAN1 can respond to SA2 with such agreements and working assumptions, and notify SA2 that RAN1 is expected to make further agreements as RAN1 continues to work on these aspects. Alternatively, RAN1 may wait (e.g., August or October RAN1 meeting) till a full set of agreements are made to respond to SA2. This is preferred since SA2 may not be able to proceed with their work anyways if RAN1 only sends partial input.
The agreements for Case 3b/2b are missing in the following aspects at least: 
· For data collection for model training, the metadata that need to be collected.
· For data collection for model inference, the assistance data that need to be provided to facilitate model inference. The assistance data may include information that is used to ensure consistency between model training and model inference.

[bookmark: _Toc166147572]For Case 3b/2b, RAN1 have only made preliminary agreements on data collection for model training and model inference. Some important aspects are not yet discussed extensively in RAN1.
[bookmark: _Toc166147573]It is not helpful to rush an incomplete response to SA2.
[bookmark: _Toc166147577]RAN1 respond to SA2 LS after a full set of agreements are made on data collection for model training and model inference of Case 3b/2b.

[bookmark: _Toc165991023][bookmark: _Toc165991110]Conclusion
In the previous sections we made the following observations: 
Observation 1	For Case 3b/2b, RAN1 have only made preliminary agreements on data collection for model training and model inference. Some important aspects are not yet discussed extensively in RAN1.
Observation 2	It is not helpful to rush an incomplete response to SA2.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Notify SA2 that Rel-19 WID has assigned Case 3b 1st priority, and Case 2b 2nd priority.
Proposal 2	RAN1 respond to SA2 LS after a full set of agreements are made on data collection for model training and model inference of Case 3b/2b.
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Appendix A: Relevant Agreements in RAN1:
A.1 Data collection for model training of direct AI/ML positioning
In this section, relevant RAN1 agreements on data collection for model training of Case 3b/2b are copied below. RAN1 can discuss in RAN1#117 whether to send them to SA2 or wait for a full set of agreements to be made.

	Agreement
For training data collection of AI/ML based positioning, the collected data sample can include the following components:
Part A:
· channel measurement 
· quality indicator of channel measurement
· time stamp of channel measurement
Part B:
· ground truth label (or its approximation)
· quality indicator of label
· time stamp of label
Note: “Part A” and “Part B” terminologies are only for RAN1 discussion purpose, and may not be used in specification. 
Note: contents in Part A and Part B may or may not be generated by different entities.
Note: Part A and/or Part B, and their contents may or may not apply for each case
FFS: detailed definition of channel measurement



A.1.1 Data collection for model training of Case 3b
	Agreement
For training data generation of AI/ML based positioning Case 3a and 3b, the measurement and its related data (e.g., timestamp) are generated by TRP/gNB.

Working Assumption
For training data generation of AI/ML based positioning Case 3b, the label and its related data (e.g., time stamp) can be generated by:
· PRU
· FFS: Non-PRU UE with estimated location
· LMF
Note: transfer of label and its related data is out of RAN1 scope.



A.1.2 Data collection for model training of Case 2b
	Agreement
For training data generation of AI/ML based positioning Case 3a and 3b, the measurement and its related data (e.g., timestamp) are generated by TRP/gNB.

Working Assumption
For training data generation of AI/ML based positioning Case 2b, the label and its related data (e.g., time stamp) can be generated by: 
· PRU 
· Non-PRU UE with estimated location
· LMF
Note: transfer of label and its related data is out of RAN1 scope.



A.2 Data collection for model inference of direct AI/ML positioning 
In this section, relevant RAN1 agreements on data collection for model inference of Case 3b/2b are copied below. RAN1 can discuss in RAN1#117 whether to send them to SA2 or wait for a full set of agreements to be made.
A.2.1 Data collection for model inference of Case 3b
	Agreement
· For AI/ML based positioning case 3b, at least the following types of time domain channel measurements are supported for reporting: 
1. timing information;
1. paired timing information and power information.



A.2.2 Data collection for model inference of Case 2b
	Agreement
· For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
1. timing information;
1. paired timing information and power information.




