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Introduction
This document summarizes the discussions during RAN1#123 for the agenda item 8.1, where the topic is the maintenance of Rel-19 specification support for AI/ML positioning accuracy enhancement.
Assistance info for model inference
Issue 2-1. Request associated ID to be included in PRU info
	· InterDigital, Inc. (R1-2508644)
Proposal 3: The UE shall be able to request for TRP-LocationInfo-Implicit to be included in NR-PRU-DL-Info



1st round discussion
Based on InterDigital (R1-2508644), the potential issue is:
· “the associated ID may always be provided to the UE which may lead to an increase in signaling overhead and creates potentially frequently communication between the LMF and gNB for determination of the network side conditions.” 
In FL’s understanding, if this is a concern, RAN2 can address it in their CR to 37.355 on LPP signaling, and RAN1 does not need to handle it.
Companies can share views whether the issue pointed out by InterDigital needs to be addressed by RAN1.
Question 2.1.1: Should RAN1 address the issue described in InterDigital (R1-2508644)?
	Company
	Comments

	HW/HiSi
	We believe that this issue can be addressed by RAN1 together with the Issue 2-3, i.e., the UE may request the PRU information with associated ID (Issue 2-1) by indicating the associated ID for which it expects to receive the PRU information (Issue 2-3). If the UE does not indicate any associated ID in the request of the PRU information, then the LMF does not need to provide the associated ID with the PRU information.

	Nokia
	Agree with the direction proposed by InterDigital. In our view, all aspects related to Associated ID should be solved by RAN1. The solution raised by RAN1 may impact 38.214 and 37.355 (RAN2). 

The UE should be able to request the TRP-LocationInfo-Implicit included in NR-PRU-DL-Info has a direct impact on Data collection received from PRUs, which is an essential element to build datasets to enable AIML Positioning.

So, we agree with HW and InterDigital. 

	vivo
	We support to discuss this issue. We also think this can be addressed via a TP we proposed in section 2.3.

	Ericsson
	The issue seem to be up to RAN2, in order to optimize the signaling overhead and avoid repeating associated ID information in the assistance data.   In our view the issue is out of RAN1 scope. 

	Qualcomm
	This is an optimization of signaling which needs to be handled by RAN2.



Issue 2-2. Consistency by AD provided explicitly
Nokia (R1-2508948) section 3.2 provided the following text proposal to TS 38.214.
	Summary of change 
	Describe the UE behavior on receiving explicit assistance data (e.g. nr-DL-PRS-ResourceID-r16) from the network for DL AI/ML positioning method.

	Consequences if not approved 
	For Rel-19 AI/ML positioning, If explicit AD is provided, the UE may not be able to ensure consistency between training and inference.

	Suggested text proposal 
	TS 38.214 V19.1.0
5.1.6.5	PRS reception procedure
================= text omitted=============================== 
The UE expects that it will be configured with dl-PRS-ID each of which is defined such that it is associated with multiple DL PRS resource sets. The UE expects that one of these dl-PRS-ID along with a nr-DL-PRS-ResourceSetID and a nr-DL-PRS-ResourceID-r16 can be used to uniquely identify a DL PRS resource.
The UE may be configured by the network with nr-PhysCellID, nr-CellGlobalID, and nr-ARFCN [17, TS 37.355] associated with a dl-PRS-ID.
· If nr-PhysCellID or nr-CellGlobalID is provided, and if nr-PhysCellID, nr-CellGlobalID and nr-ARFCN associated with the dl-PRS-ID, For DL AI/ML positioning, UE may assume that DL PRS across two configurations are consistent if both configurations contain the same dl-PRS-ID(s), nr-DL-PRS-ResourceSetID(s) and a nr-DL-PRS-ResourceID(s) associated with the same nr-PhysCellID or same nr-CellGlobalID and nr-ARFCN.
· If nr-PhysCellID or nr-CellGlobalID is provided, and if nr-PhysCellID, nr-CellGlobalID and nr-ARFCN associated with the dl-PRS-ID, if provided, are the same as the corresponding information of a serving cell, the UE may assume that the DL PRS is transmitted from the serving cell;
================= text omitted=============================== 



1st round discussion
In FL’s view, for assistance information provided explicitly, the UE can check for consistency, and this is up to UE implementation. There is no need to describe it in 38.214. 
Furthermore, there are many more types of assistance information, as shown below. It is not clear why Nokia’s TP should be adopted, which only address DL-PRS configuration.   
	 
	Information

	1
	Physical cell IDs (PCIs), global cell IDs (GCIs), ARFCN, and PRS IDs of candidate NR TRPs for measurement

	2
	Timing relative to the serving (reference) TRP of candidate NR TRPs

	3
	DL-PRS configuration of candidate NR TRPs

	4
	Indication of which DL-PRS Resource Sets across DL-PRS positioning frequency layers are linked for DL-PRS bandwidth aggregation

	5
	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	6
	Spatial direction information (e.g. azimuth, elevation etc.) of the DL-PRS Resources of the TRPs served by the gNB

	7
	Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP, relative locations for transmitting antennas of other TRPs)

	8
	Fine Timing relative to the serving (reference) TRP of candidate NR TRPs

	9
	PRS-only TP indication

	10
	The association information of DL-PRS resources with TRP Tx TEG ID

	11
	LOS/NLOS indicators

	12
	On-Demand DL-PRS-Configurations, possibly together with information on which configurations are available for DL-PRS bandwidth aggregation

	13
	Validity Area of the Assistance Data

	14
	PRU measurements together with the location information of the PRU

	15
	Data facilitating the integrity results determination of the calculated location

	16
	TRP beam/antenna information (including azimuth angle, zenith angle and relative power between PRS resources per angle per TRP)

	17
	Expected Angle Assistance information

	18
	PRS priority list



Companies can share views whether the TP by Nokia should be adopted by RAN1.
Question 2.2.1: Should RAN1 adopt the text proposal in Nokia (R1-2508948) section 3.2?
	Company
	Comments

	HW/HiSi
	We do not support this text proposal, as the UE can check for consistency based on implementation and hence, there is no need to describe it in 38.214.

	Nokia
	This TP is based on agreements done during the work item of Rel. 19, it is not based on additional preferences that companies may provide at this stage. 

Answering FL question, we proposed „DL-PRS configuration“ for consistency because TS 38.214 Section 5.1.6.5 is related only to PRS procedures. 

	vivo
	No

	Ericsson
	We should not have wording refering to the purpose in our specification. Additionally, the UE assumption for associated ID is already captured in the paragraphs following the TP. 

	Qualcomm
	In principle, two different PRS configurations may assign common cell IDs as well as common TRP IDs and RS set/RS IDs. The proposed TP does not seem to help ensure consistency. Further justification needed on how it can ensure consistency at PRS configuration level.  




Issue 2-3. Consistency between training and inference
Nokia (R1-2508948) section 3.3 provided the following text proposal to TS 38.214.
	Reason for change
	In RAN1#122, it was agreed that the UE may be provided with NR-TRP-LocationInfo-Implicit associated with NR-PRU-DL-Info. However, this alone does not help the UE if it is not expecting to receive NR-PRU-DL-Info associated with the provided TRP-LocationInfo-Implicit (e.g., when the UE has not collected before the PRU data associated with the provided TRP-LocationInfo-Implicit). Moreover, this may result in DL resource wastage as it risks signaling PRU data that is not useful at the UE. To this end, the UE can report the one or more NR-TRP-LocationInfo-Implicit for which it expects to receive the associated NR-PRU-DL-Info. The network can then provide the PRU data that is associated with only the reported NR-TRP-LocationInfo-Implicit.      

	Summary of change
	Clarify that the UE may report NR-TRP-LocationInfo-Implicit for which it expects to receive the associated NR-PRU-DL-Info.

	Consequences if not approved
	For Rel-19 AI/ML positioning, the UE may not be able to ensure consistency between training and inference. Moreover, there is a risk of DL resource wastage by providing PRU data that is not useful at the UE.

	Suggested text proposal
	TS 38.214 V19.1.0
5.1.6.5	PRS reception procedure
================= text omitted=============================== 
The UE may be provided with NR-PRU-DL-Info which contains measurement(s) performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurement(s), and the location information of the PRU. The UE may be provided with NR-TRP-LocationInfo-Implicit [17, TS 37.355] associated with NR-PRU-DL-Info.

The UE may report NR-TRP-LocationInfo-Implicit [17, TS 37.355] for which it expects to receive the associated NR-PRU-DL-Info.   

================= text omitted=============================== 




1st round discussion
In FL’s understanding, NR-TRP-LocationInfo-Implicit is used by LMF to send to UE the network-side additional information of associated ID. The UE does not have the network’s associated ID information (i.e., NR-TRP-LocationInfo-Implicit) without it being provided by LMF to UE. Thus, it is not clear how the UE can report NR-TRP-LocationInfo-Implicit to network for which it expects to receive the associated NR-PRU-DL-Info.
Also, similar to issue 2-1 in section 2.1, if there is a need to change the LPP signaling, RAN2 can address it in their CR to 37.355, and RAN1 does not need to handle it.
Companies can share views whether the TP by Nokia should be adopted by RAN1.
Question 2.3.1: Should RAN1 adopt the text proposal in Nokia (R1-2508948) section 3.3?
	Company
	Comments

	HW/HiSi
	We support the text proposal.
Before the provision of PRU information, the UE may have been provided with NR-TRP-LocationInfo-Implicit, e.g., during the training of a model at the UE. Thus, the UE may already be aware of an associated ID that is associated with a model at the UE and hence, the UE can request PRU information with this associated ID, such that the provided PRU measurements can be used with the UE’s model, e.g., for further training/monitoring. Note that the LMF may not be aware with which associated ID, a UE may have trained a model.
As mentioned in our reply to Issue 2-1, we believe that this issue can be addressed by RAN1 together with the Issue 2-1, i.e., the UE may request the PRU information with associated ID (Issue 2-1) by indicating the associated ID for which it expects to receive the PRU information (Issue 2-3). If the UE does not indicate any associated ID in the request of the PRU information, then the LMF does not need to provide the associated ID with the PRU information.

	Nokia
	Agree with HW. We also support the TP.

	vivo
	We think it’s beneficial for UE to request NR-TRP-LocationInfo-Implicit when request assistant data.
However, we think the wording should be refined to clearly indicating this is a UE request.
We have the following wording suggestion:
The UE may report NR-TRP-LocationInfo-Implicit [17, TS 37.355] through NR-DL-AIML-RequestAssistanceData [17, TS 37.355] for which it expects to receive the associated NR-PRU-DL-Info. 

	Ericsson
	Similar to proposal 2-1, it is not clear what RAN1 can do on such issue. If ran2 see the signalling as necessary, it can handle it. 

	Qualcomm
	First, it is not clear whether there is a waste in resources or not. The same claim can be casted even for legacy PRU design. Any optimizations on reporting overhead can be handled by RAN2.
Second, UE can indicate explicit TRP locations, TRP IDs, and/or cell IDs whose PRU related measurements need to be provided. It should not be limited to implicit TRP location indication.  




Issue 2-4. Usage of associated ID
Nokia (R1-2508948) section 3.4 provided the following text proposal to TS 38.214.
	Reason for change 
	The recently introduced specification text on associated ID in TS 38.214 Section 5.1.6.5 is not in line with the agreements, and further creates ambiguities, in the following ways:

1. As per the latest draft CR R2-2508587 for TS 37.355, Associated ID within a TRP-LocationInfo-Implicit-Element IE is always provided with the corresponding cell ID using nr-CellGlobalID. However, the currently introduced text in TS 38.214 implies that the cell ID is optional, and can be either nr-CellGlobalID or nr-PhysCellID.
2. In the currently introduced text in TS 38.214, it is not clear what is meant by geographical coordinates of the TRP(s) being “consistent”, i.e., with regards to what. For DL AI/ML positioning, UE would need to evaluate the consistency of TRP locations between training and inference by comparing their associated ID(s) assumed for training and inference, namely across two different configurations.
3. As per the LS response to RAN2 (R1-2508026), a cell might have multiple associated IDs, where each associated ID may represent one or more TRP(s) within the cell. However, the currently introduced text on associated ID in TS 38.214 can be interpreted as if a cell could have only a single associated ID.
4. When a cell has multiple associated IDs, it would be impossible for UE to evaluate any consistency without knowing which TRP(s) is(are) represented by each associated ID for a given cell. As per legacy specifications, DL-PRS-ID is used to identify the associated TRP(s) in TRP-LocationInfoElement, whereas the newly introduced  TRP-LocationInfo-Implicit-Element contains only the associated ID and the cell ID. Therefore, simply integrating DL-PRS-ID(s) for the group of TRP(s) within the TRP-LocationInfo-Implicit-Element would resolve the mapping issue between the TRP(s) and the associated ID. 


	Summary of change 
	Correction of the text in TS 38.214 Section 5.1.6.5 to align with the agreements and to avoid any ambiguities in interpretation.


	Consequences if not approved 
	1. Specification text will conflict with TS 37.355, making signaling of cell ID together with an associated ID optional.
2. It is also not clear what is meant by “consistent” assumed by the UE.
3. A cell may only have a single associated ID and not multiple associated IDs, which was not agreed by RAN1. 
4. UE will not be able to evaluate the consistency of TRP locations between training and inference for DL AI/ML positioning.

	Suggested text proposal 
	5.1.6.5 PRS reception procedure 
================= text omitted=============================== 
The UE may be configured by the network with TRP-LocationInfo-Implicit-Element [17, TS 37.355].  
For DL AI/ML positioning, UE may assume that the geographical coordinates of group of TRP(s) across two configurations are consistent if both configurations contain the same nr-AIML-AssociatedID for the same nr-CellGlobalID, together with the same DL-PRS-ID(s) corresponding to the group of TRP(s).
================= text omitted===============================



1st round discussion
In FL understanding, Nokia’s text proposal above has similar intention as the text proposal endorsed in RAN1#123bis:
	TS 38.214 V19.1.0
5.1.6.5 	PRS reception procedure
< Unchanged parts are omitted >
If the UE assumes that the DL PRS is not transmitted from a serving cell, and if nr-PhysCellID is provided, and is the same as physical cell ID of the SS/PBCH block from a non-serving cell of the same band as the DL PRS, the UE may assume that the DL PRS and the SS/PBCH block are transmitted from the same non-serving cell.

The UE may be configured by the network with TRP-LocationInfo-Implicit-Element [17, TS 37.355].  
-	If TRP-LocationInfo-Implicit-Element is provided, and if nr-PhysCellID or nr-CellGlobalID is provided with nr-AIML-AssociatedID, for TRP(s) in the given cell, the UE may assume that the geographical coordinates of the TRP(s) are consistent for a same nr-AIML-AssociatedID.



The endorsed TP above does not have severe problems as described in Nokia contribution. It is unclear why Nokia thinks the endorsed TP is not inline with agreements.
Furthermore, Nokia’s TP links the associated ID to DL-PRS-ID(s). However, RAN1 agreed that “an associated ID is configured per-cell (e.g., NCGI-r15)”. In FL’s view, the associated ID should not be linked to DL-PRS-ID(s) for a group of TRP(s). Thus it is not convincing why Nokia’s TP should replace the endorsed TP.
 
Companies can share views whether the TP by Nokia should be adopted to replace the TP endorsed in RAN1#122bis.
Question 2.4.1: Should RAN1 adopt the text proposal in Nokia (R1-2508948) section 3.4 to replace the TP endorsed in RAN1#122bis?
	Company
	Comments

	HW/HiSi
	We do not agree with this text proposal. As agreed in the RAN1#121 agreement, it is clear that the UE can check for consistency regarding the TRP locations based on the associated ID.

	Nokia
	Our intention was to complement and clarify the agreement done in RAN1#122bis, if you check, the TP includes the term „Group of TRPs “ based on the last LS reply to RAN2, in addition, we include the term „together with the same DL-PRS-ID(s) corresponding to the group of TRP(s)“ to provide details that each group of TRPs is composed by a set of TRPs and these TRPs should be identified by DL-PRS-ID(s) during data collection and during inference. whitout this detail, the TRP-LocationInfo-Implicit-Element IE may be useless for the purpose that RAN1 introduced the concept of Associated ID for AIML positioning.

Clarifying to HW, our intention is not to change the agreement done in RAN1#122, our intention is only to complement it to provide a feasible and useful framework for checking consistency. 

We request FL and other companies to consider again the risk of not included such detail.  

	vivo
	No

	Ericsson
	We do not think this TP is necessary. 




Other
Issue 3-1. Pairing of Part A and Part B for model training
Huawei, HiSilicon (R1-2508497) have the following proposals on pairing of Part A and Part B for model training:
	Proposal 4: In the request of Part B for Case 3a data collection, the gNB indicates to the LMF the time stamp for which Part B is requested.
•	The gNB can perform channel measurement to derive and store Part A according to the time instance for the requested Part B, and pair Part A with Part B after Part B is delivered.
Proposal 5: In the request of Part B for Case 1 data collection, when Part A is generated by the UE and Part B is delivered from LMF to UE, to enable the pairing of Part A and Part B at UE side, the UE indicates to the LMF the time stamp for which Part B is requested.
•	The UE can perform channel measurement to derive and store Part A according to the time instance for the requested Part B, and pair Part A with Part B after Part B is delivered.



1st round discussion
In RAN1#122bis meeting, Huawei/HiSilicon (R1-2506934) also discussed the same issue. It was proposed that LMF indicate to gNB (Case 3a) or UE (Case 1) the anticipated time stamp in which Part B is expected to be generated. Based on companies’ feedback, majority (6 out 9) didn’t support it and the issue was not further discussed in RAN1#122bis.
For RAN1#123, Huawei/HiSilicon (R1-2508497) proposals are revised to: gNB (Case 3a) or UE (Case 1) can indicate to LMF the time stamp for which part B is requested. 
The same issue has been discussed numerous times in RAN1 without convergence. In FL’s understanding, Huawei/HiSilicon (R1-2508497) proposals are not essential corrections for the maintenance phase.
Companies are invited to provide views on whether the new proposals by Huawei/HiSilicon should be adopted.
Question 3.1.1: Whether RAN1 should support the proposals for pairing Part A and Part B? 
· Huawei/HiSilicon (R1-2508497): In the request of Part B for Case 3a or Case 1 data collection, gNB (Case 3a) or UE (Case 1) indicates to LMF the time stamp for which part B is requested.

	Company
	Comments

	HW/HiSi
	Without any alignment of the time stamp of Part B provided by the LMF, it is not clear how the gNB may be able to pair a provided Part B with a Part A at the gNB, e.g., as Part B may be outdated. Hence, a provided Part B to the gNB may be useless.
The alignment can be simply achieved by the gNB indicating the time stamp in the request of Part B sent to the LMF as also proposed by E/// and acknowledged by other companies in RAN3 at the last RAN3 meeting (see excerpt below from RAN3#129b Chair’s notes), but which may require a RAN1 agreement.
[image: ]

	vivo
	There’s time stamp already in Part A and Part B. It’s not clear to us what else is needed as pairing could already be handled by the training entity. 

	Ericsson
	In our view such discussion was already taken and not agreed in earlier meetings. 

	Qualcomm
	The concerns raised by HW can be resolved by requesting scheduled location signaling. Such optimizations can be handled by RAN2  



Issue 3-2. Ambiguity in UE behavior on using PRU information
Nokia (R1-2508948) section 3.1 provided the following text proposal to TS 38.214.
	Summary of change 
	Addition of description related to usage of PRU information under TS 38.214 section 5.1.6.5 for DL AI/ML positioning method.

	Consequences if not approved 
	Ambiguity in UE behaviour on using PRU information for DL AI/ML positioning method.  

	Suggested text proposal 
	TS 38.214 V19.1.0
5.1.6.5 PRS reception procedure 
================= text omitted=============================== 
Within each window indicated by NR-DL-PRS-MeasurementTimeWindowsConfig, the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
 

The UE may be provided with NR-PRU-DL-Info which contains measurement(s) performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurement(s), and the location information of the PRU. For DL AI/ML positioning method, the UE may use the information contained in NR-PRU-DL-Info to indicate the content of monitoring outcome at least in the form of NR-DL-AIML-TargetDeviceErrorCauses [17, 37.355]. 

 ================= text omitted===============================



1st round discussion
In FL’s understanding, the PRU information may be used for various purposes, including training data collection and generating monitoring outcome. However, it is not essential correction to describe the various purposes of PRU information in 38.214. Also, it is not clear why Nokia’s text proposal is only concerned with monitoring outcome, but not other purposes that PRU information can be used.
Companies can share views whether the TP by Nokia should be adopted by RAN1.
Question 3.2.1: Should RAN1 adopt the text proposal in Nokia (R1-2508948) section 3.1?
	Company
	Comments

	HW/HiSi
	We do not agree with the text proposal, as the purpose of the provided PRU information does not need to be disclosed and the provided PRU information can also be used for other purposes.

	Nokia
	Answering FL concern, we are concerned on monitoring, because RAN1 made several agreements on monitoring. One of these agreements indicated that „at least an indication that the target UE cannot perform the Case 1 positioning method“, which was interpreted by RAN2 with the IE NR-DL-AIML-TargetDeviceErrorCauses. So, this TP is essentially following a RAN1 agreement done during the WI Rel. 19. 

To clarify the previous comments, the intention is to indicate that the UE may use the information received from PRU to do label-based monitoring and the outcome is reported by using the  IE NR-DL-AIML-TargetDeviceErrorCauses

	vivo
	No

	Ericsson
	Not required in ran1 specifications. 

	Qualcomm
	The purpose of PRU data can be left for implementation; there is no need to explicitly link it to a specific purpose. In addition, there was no explicit agreement with the proposed TP.



Issue 2-4. APU
Google (R1-2508940) provided the following proposal on APU framework:
	Proposal 4-1: Support the APU framework for UE-side AI/ML based poisoning 
•	Support the UE to report which APU pool the AI/ML based positioning occupies
•	Support the UE to report the number of APUs for an inference operation for AI/ML based positioning
•	The priority for AI/ML based positioning is lower than the priority for CSI report



FL view
In RAN1#122bis, Google had submitted the same proposal on APU. In FL summary of RAN1#122bis (R1-2508009 [1]), companies shared their views on whether RAN1 should discuss the APU framework for Rel-19 AI/ML positioning. According to feedback received [1], no company supported to discuss this issue.
Hence, in FL’ view, this issue does not need to be further discussed for maintenance of Rel-19 AI/ML positioning.

Proposals for online sessions 
Proposals for first online session
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