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Introduction
This document summarizes the discussions during RAN1#122bis for the agenda item 8.1, where the topic is the maintenance of Rel-19 specification support for AI/ML positioning accuracy enhancement.
Model input: report format of sample-based measurement
	· OPPO (R1-2507155)
	Proposal 2.1.1.3-1
For channel measurement type (B), RAN1 study the following two measurement report formats for the timing information of the Nt' values:
· Method 1 (with bitmap): Use bitmap format for the list of Nt' timing values. The measurement report may also include other information, e.g., the starting point of the bitmap, length of bitmap.
· Method 2 (without bitmap). Report the timing information for each of the Nt' samples (similar to reporting path timing of measurement type (A)).


Proposal 4: For channel measurement type (B), method 2 is used for reporting the timing information of the Nt' values:
•	Method 2: Report the timing information for each of the Nt' samples (similar to reporting path timing of measurement type (A)).



FL view
Based on 38.455 v19.0.0 below, FL’s understanding is, OPPO’s proposal has been implemented by RAN3. Thus there is no need to further discuss it.

TS 38.455 v19.0.0
[bookmark: _Toc209693017]9.2.104	UL SRS-TDCT
This information element contains the UL SRS time domain channel timing.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UL SRS-TDCT List
	
	1
	
	

	>UL SRS-TDCT Item
	
	1..<maxnoofChannelRes>
	
	

	>>CHOICE Timing Information
	M
	
	
	

	>>>k0
	
	
	INTEGER (0.. 1970049)
	TS 38.133 [16]

	>>>k1
	
	
	INTEGER (0.. 985025)
	TS 38.133 [16]

	>>>k2
	
	
	INTEGER (0.. 492513)
	TS 38.133 [16]

	>>>k3
	
	
	INTEGER (0.. 246257)
	TS 38.133 [16]

	>>>k4
	
	
	INTEGER (0.. 123129)
	TS 38.133 [16]

	>>>k5
	
	
	INTEGER (0.. 61565)
	TS 38.133 [16]

	>>Power Information
	O
	
	UL SRS-TDCP Item
9.2.108
	



	Range bound
	Explanation

	maxnoofChannelRes
	Maximum no of channel response. Value is 24




Model output: reporting gNB Rx-Tx time difference for Case 3a 
	· Apple (R1-2507648)
Conclusion 2-1: For Case 3a, the RAN1#116 agreement is kept as is regarding the reporting of gNB Rx-Tx time difference based on model output.



FL view
Based on the discussion at last RAN1 meeting and vice chair’s guidance, existing RAN1 agreements are not to be changed unless an error is identified. Thus FL’s understanding is that the RAN1#116 agreement is kept as suggested by Apple. There is no need to discuss this issue further.

Training data collection
Issue 4-1: pairing of Part A and Part B
	· Samsung (R1-2507227)
Proposal 4: For a Part A and Part B which are supposed to be paired together, the time stamp of these two parts are expected to be the same.
Proposal 5: For a Part A and Part B which are supposed to be paired together, the time stamp Ta of Part A should be within the allowance range (+/- Tdelta) of time stamp Tb of Part B, the Tdelta can be configured.

	· Huawei, HiSilicon (R1-2506934)
Proposal 9: For Case 3a data collection, when Part A is generated by the gNB/TRP and Part B is delivered from LMF to gNB/TRP, to enable the pairing of Part A and Part B at gNB side, the LMF indicates to the gNB the anticipated time stamp in which Part B is expected to be generated.
•	The gNB can perform channel measurement to derive and store Part A according to the anticipated time instance for Part B, and pair Part A with Part B after Part B is delivered.
Proposal 10: 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 LMF indicates to the UE the anticipated time stamp in which Part B is expected to be generated.
•	The UE can perform channel measurement to derive and store Part A according to the anticipated time instance for Part B, and pair Part A with Part B after Part B is delivered.

	· NEC (R1-2507302)
Proposal 6:	Send an LS to RAN3 to capture following agreement in TS38.455:
	Agreement RAN1#120
· For training data collection of AI/ML based positioning 3a/3b, if Part A and Part B are generated by different entities, for pairing between a Part A entry and a Part B entry, the following is needed:
· The time stamp of Part A (if Part A is transmitted) and the time stamp of Part B (if Part B is transmitted). 
· FFS: other information is not precluded (e.g., if Part B is valid for a duration)
Note: Purpose such as “training data collection” will not necessarily be specified in RAN1 specifications.
RAN1 send an LS to RAN3 and RAN2 to inform the above.




	· OPPO (R1-2507155)
Proposal 8. For training data collection of AI/ML based positioning Case 3a/3b, if Part A and Part B are generated by different entities, for pairing between a Part A entry and a Part B entry, the following can be optionally reported in addition to the time stamp of Part A and the time stamp of Part B.
· The validity duration between time stamp of Part A and time stamp of Part B.
Proposal 9. For Case 1, if Part A and Part B are generated by different entities, for pairing between a Part A entry and a Part B entry, the following are needed:
· The time stamp of Part A and the time stamp of Part B.
· The validity duration between time stamp of Part A and time stamp of Part B.



1st round discussion
Regarding NEC suggestion to send an LS to RAN3 for capturing the RAN1 agreement in 38.455, an LS (R1- 2501628) has already been sent to RAN3 in RAN1#120. In FL’s understanding, RAN3 is fully aware of the RAN1 agreement; and it is up to RAN3 to decide how to incorporate it in RAN3 specification. There is no need to re-send the LS to RAN3.
Regarding OPPO’s proposal that time stamp and validity duration are needed for Case 1 if Part A and Part B are generated by different entities, this occurs only if the label data is generated by LMF. FL’s understanding is that this is handled by RAN2, and time stamp is already provided for label data. 
· [bookmark: _Hlk206631223]In the final FL summary of RAN1#121 (R1-2504955), the following was captured to reflect companies’ input on the time stamp of Part B when Part B is sent from network to UE.
	
	Time stamp of Part B

	Case 1
	Addressed by RAN2, reuse LCS procedure and time stamp thereof



· The corresponding RAN2 agreement is the following made in RAN2#130:
	LCM for UE-sided model for Positioning use case:
· A target UE can obtain the "ground-truth label" information via existing MO-LR procedures. No additional RAN2 specification impacts are foreseen



The open question is only about adding validity duration or not, and this issue is included in the discussion below.

Regarding other proposals on pairing of Part A and Part B, the following are proposed by companies.
(A). Validity duration or allowed range for pairing Part A and Part B
· Samsung (R1-2507227): allowance range (+/- Tdelta) for pairing Part A and Part B.
· OPPO (R1-2507155): validity duration between time stamp of Part A and time stamp of Part B for Case 3a/3b;
· OPPO (R1-2507155): time stamp and validity duration for Case 1, if Part A and Part B are generated by different entities
(B). Huawei, HiSilicon (R1-2506934): LMF indicates to the gNB the anticipated time stamp in which Part B is expected to be generated; 

In FL’s view, the above were proposed and discussed during Rel-19 meetings. RAN1 was not able to reach consensus to support them in Rel-19. Thus they should be considered enhancement, and not critical corrections in maintenance phase. 
Companies are invited to provide views on whether (A)-(B) above needs to be addressed.
Question 4.1.1: Whether issues (A)-(B) above need to be addressed by RAN1 in maintenance phase? Please describe which issue should be addressed and how to address the identified issue.

	Company
	Which of (A)-(B) needs to be addressed?
	How to address the identified issue?

	(Example)
Company A
	(Example)
(A)
	(Example)
Introduce validity duration for Case 3a/3b as suggested by OPPO.

	CATT
	(B)
	Support LMF to send ‘expected Part B time’ and ‘the validity duration around this Part B time’ when TRP shall generate Part A.

	
	
	



Issue 4-2: Confirm working assumptions
	· Apple (R1-2507648)
Proposal 2-1: the working assumption on entities to generate measurements and labels in RAN1 #116bis and RAN1 #117 should be confirmed



FL view
Regarding the working assumptions made in previous RAN1 meetings, FL’s understanding is that they are treated as confirmed, unless a later RAN1 agreement is made to change it. For the working assumptions in question, there is no proposals to change them. Thus no action is needed, and the working assumptions are considered confirmed already. Therefore, there is no need to treat Apple’s proposal.
Assistance info for model inference
Rely to RAN2 LS (R1-2506737	(R2-2506658))
RAN1 received the following LS from RAN2 on the associated ID:
· R1-2506737 (R2-2506658), “LS on the implicit indication of TRP location coordinates via "Associated ID"”, RAN2, Qualcomm
RAN2 asks RAN1 to respond to 4 questions, see the subsections below.

The related RAN1 agreement from RAN1#121 is copied below:
	Agreement
For AI/ML based positioning Case 1, regarding Info #7 in the assistance information from legacy UE-based DL-TDOA,
· If implicitly provided, the implicit indication of Info #7 is via associated ID.
· For given TRP(s), same associated ID implies that geographical coordinates of the TRP(s) can be understood as consistent by the UE.
· The associated ID is not expected to provide the real value of Info #7 (i.e., geographical coordinates of the TRP(s) are not disclosed).
· an associated ID is configured per-cell (e.g., NCGI-r15)
· UE does not expect to receive different values of associated ID for TRPs belonging to the same NCGI-r15
· Associated ID can be realized by an identifier of N bits (e.g., 8 bits)



Related to RAN2’s LS, the following IE has been introduced in TS 37.355 v19.0.0.
TS 37.355 v19.0.0
[bookmark: _Toc210379623]–	NR-TRP-LocationInfo-Implicit
The IE NR-TRP-LocationInfo-Implicit provides information to enable a target device to determine whether the coordinates of TRPs are consistent between training and inference phases for NR DL AI/ML positioning.
-- ASN1START

NR-TRP-LocationInfo-Implicit-r19 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
											NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19

NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19 ::= SEQUENCE {
	trp-LocationInfo-Implicit-List-r19	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
											TRP-LocationInfo-Implicit-Element-r19,
	...
}

TRP-LocationInfo-Implicit-Element-r19 ::= SEQUENCE {
	nr-PhysCellID-r19				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r19				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r19					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-AIML-AssociatedID-r19		INTEGER (0..255),
	...
}

-- ASN1STOP

	NR-TRP-LocationInfo-Implicit field descriptions

	nr-PhysCellID
This field specifies the physical cell identity of the cell.

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR.

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-AIML-AssociatedID
This field provides an identity associated with the coordinates of the TRP(s) belonging to the indicated cell. The value of the nr-AIML-AssociatedID is changed if/when the coordinates of the TRP(s) is changed.
NOTE:	The target device is not expected to receive different values of nr-AIML-AssociatedID for TRPs belonging to the same cell.



1st round discussion 
	Question 1:
Does a single Associated ID correspond to the location coordinates of one specific TRP within a cell, or does it represent the location information of a group of TRPs in the same cell, each having distinct location coordinates?



Based on the contributions, all companies understand that the associated ID is defined for a cell, not a specific TRP in a cell. The following is suggested as response to Question 1.
 
Proposal 5.1.1-1. Draft response to Question 1
As stated in RAN1#121 agreement, an associated ID is configured per cell (e.g., NCGI-r15). It is provided for a group of TRP(s) in the same cell, not one specific TRP within a cell. A UE does not expect to receive different values of associated ID for the group of TRP(s) belonging to the same cell. 
	Company
	Comments

	CATT
	Support 

	
	




	Question 2:
Is the Associated ID in any way related to the identification of the location of Antenna Reference Points (ARPs) associated with DL-PRS Resource Sets and DL-PRS Resources?



Companies’ contributions expressed the following views:
· Yes: ZTE/Sanechips, QC, Apple (implicitly identify), Samsung (implied)
· No: Ericsson, Nokia
· Other:
· vivo: no consensus in RAN1
· InterDigital: if ARP information is not provided as part of “Info #7” and an associated ID is provided, a same value of associated ID between training and inference indicates that the ARP information is consistent between training and inference.
· CATT: any inconsistency on ‘Info#7’ will lead to value change of associated ID.
· Huawei/HiSilicon: up to network implementation
· CMCC: RAN1 have not discussed ARPs

Taking into account companies’ input, the following is suggested as response to Question 2.
 
Proposal 5.1.1-2. Draft response to Question 2
There is no consensus in RAN1 whether Associated ID is related to the identification of the location of Antenna Reference Points (ARPs). This may be up to network implementation, e.g., whether Info #7 includes ARP information or not.

	Company
	Comments

	CATT
	Technical speaking, we think the answer should be ‘yes’, since inconsistency of ARP is equivalent to inconsistency of TRP coordinate to UE-sided model in our view. 
How to decide ‘inconsistency or not’ is of course up to NW’s implementation.

	
	




	Question 3:
[3.1] Are Associated IDs unique across different cells? 
[3.2] Can cells belonging to different Positioning Frequency Layers (PFLs) share the same Associated ID? 
[3.3] Furthermore, if a single cell is part of multiple PFLs, should it be assigned a distinct Associated ID for each PFL?



For Question 3.1, companies view are shown below.
· Yes: Samsung
· No: Huawei/HiSilicon, Ericsson, Qualcomm, Nokia, ZTE/Sanechips, vivo, Apple, CMCC
· Other:
· CATT: up to RAN2
It is suggested to take the majority view, i.e., Associated IDs are not unique across different cells.
For Question 3.2 and 3.3, companies’ view are aligned that associated ID is not intended to provide info on PFL. 
Proposal 5.1.1-3. Draft response to Question 3
From RAN1 perspective, the associated ID is configured per cell, not per cell per PFL. The associated ID is not intended to provide information on PFL. Specific to RAN2’s Question 3:
· [for question 3.1] Associated IDs are not required to be unique across different cells.
· [for question 3.2] Different cells belonging to different Positioning Frequency Layers (PFLs) may or may not share the same Associated ID. 
· [for question 3.3] If a single cell is part of multiple PFLs, it is not expected to be assigned a distinct Associated ID for each PFL.

	Company
	Comments

	CATT
	OK 

	
	




	Question 4:
RAN2 observes that an Associated ID is configured "per-Cell". However, NR DL-PRS Assistance Data support also PRS-only Transmission Points (TPs), which are not associated to any specific cell (i.e., have no NCGI). Can an Associated ID also implicitly indicate the location coordinates of such PRS-only TPs?



According to the contributions, companies share the same understanding that PRS-only TPs were not discussed by RAN1, and associated ID is not applicable to such TPs.

Proposal 5.1.1-4. Draft response to Question 4
RAN1 did not discuss associated ID for PRS-only TPs. From RAN1’s perspective, in Rel-19, the associated ID cannot be used to implicitly indicate the consistency of location coordinates of such PRS-only TPs. On the other hand, legacy Info#7 (i.e., explicit indication) is still available for PRS-only TPs.

	Company
	Comments

	CATT
	To us this is the same with the case when one TRP is associated to one cell. 
But we are OK with FL’s suggestion to avoid prolonging the RAN1 maintenance discussion.

	
	




Input from companies’ contributions to AI8.1 on Associated ID
	· vivo (R1-2506871)
[CR to 38.214 is provided to reflect proposal 5]
Proposal 5:	Add the following descriptions to Clause 5.1.6.5 in TS 38.214:
The UE may be configured by the network with nr-PhysCellID, nr-CellGlobalID, and nr-ARFCN [17, TS 37.355] associated with a nr-associatedID.
•	If nr-PhysCellID or nr-CellGlobalID is provided, and if nr-PhysCellID, nr-CellGlobalID and nr-ARFCN associated with the nr-associatedID, the UE may assume that the TRPs’ location coordinates of the cell corresponding to the same nr-associatedID to transmit the DL PRS are the same;
•	Otherwise, the UE may assume that the TRPs’ location coordinates of the cell to transmit the DL PRS change.

	· CMCC (R1-2507000)
Proposal 7: For question 1, if one or multiple TRPs’ location change, then the associated ID should be changed.
Proposal 8: For question 2 and question 4, RAN1 have not discussed ARPs and cell without NCGI, which should be further discussed.
Proposal 9: For question 3, cells belonging to different Positioning Frequency Layers (PFLs) may share the same Associated ID.

	· ZTE, Sanechips (R1-2506770)
Proposal 1: Support only one of the approaches below to clarify the granularity of associated ID.
-	Approach 1: revert the agreement and define the associated ID is configured per-PFL
-	Approach 2: revert the agreement and define the associated ID is configured per-TRP
-	Approach 3: No change on the agreement and up to the implementation of gNB to assign the associated ID per-cell
-	Approach 4: Up to LPP specification to amend the unaligned granularity of associated ID

	· Qualcomm (R1-2507694)
Proposal 3: For AI/ML positioning Case 1, consider the following change to associated ID definition:
	Reason for change
	Assigning one associated ID for locations of all TRPs/ARPs within one cell is inefficient and restricts adoption in practice due to the following reasons: 
· the associated ID, when defined per cell, cannot be extended to represent locations of PRS-only  transmit points (TPs) because they have no cell information association. Therefore, there is a need to avoid restricting indication per cell only. The indication can be per TRP/ARP location as in the existing explicit info#7 indication
· assigning one associated ID for all locations for TRPs/ARPs within one cell cannot help differentiating amount of inconsistency between training and inference. Whether a change applies to one versus set of the TRPs/ARPs locations can lead to different actions on UE side. For example, if the change only applies to one or small number of TRP/ARP locations, then the UE can skip the corresponding measurements instead of switching to another AIML model or initiating collection of new data and train a new model. 


	Summary of change
	Update agreement on associated ID by clarifying the indication be per TRP/ARP or cell which can be left for deployment.

	Consequences if not approved
	· Providing associated ID for PRS-Only TP is not supported
· Leading to non-efficient operation at UE side by trigger unnecessary LCM actions at UE side. 

	Suggested text proposal
	=== change in agreement ==
Agreement (RAN1#121 – AIML pos)
For AI/ML based positioning Case 1, regarding Info #7 in the assistance information from legacy UE-based DL-TDOA,
· If implicitly provided, the implicit indication of Info #7 is via associated ID.
· For given TRP(s), same associated ID implies that geographical coordinates of the TRP(s) can be understood as consistent by the UE.
· The associated ID is not expected to provide the real value of Info #7 (i.e., geographical coordinates of the TRP(s) are not disclosed).
· an associated ID is configured per-cell (e.g., NCGI-r15)
· UE does not expect to receive different values of associated ID for TRP belonging to the same NCGI-r15
· an associated ID can be configured per TRP/ARP 
· Note: Whether one associated ID per cell or multiple associated IDs per cell (e.g., per TRP/ARP) is left for deployment 
· Associated ID can be realized by an identifier of N bits (e.g., 8 bits)






	· Nokia (R1-2507383)
	Reason for change 
	The text related to PRU data has now been added to the general section 5.1.6.5 PRS reception procedure in TS 38.214. This allows for the UE to perform monitoring metric calculation. 
The UE may have generated and maintained different suitable models for different geographical coordinates of the TRP(s). For example, models model#1 and model#2 are used by the UE for the coordinates #1 of the TRP(s) and coordinates #2 of the TRP(s), respectively. Hence, for a model trained for certain coordinates of the TRP(s) (e.g., coordinate #1), the monitoring data i.e., PRU data must be associated with the same coordinates of the TRP(s) (e.g., coordinate#1). In other words, the PRU data must be consistent with the training data. Therefore, when TRP(s) coordinates info is provided implicitly, to enable a target device to determine whether the coordinates of TRPs are consistent between training and monitoring phases, network should be able indicate the implicit TRP(s) coordinates info (i.e., associated ID) for the PRU data. Moreover, the UE should be able to request PRU data corresponding to certain implicit TRP(s) coordinates info to be consistent with the training phase.

	Summary of change 
	Addition of text related to providing NR-TRP-LocationInfo-Implicit associated with the PRU data.


	Consequences if not approved 
	Inconsistency between training and monitoring leading to unreliable monitoring metric. Besides, implicit location information is not collected along with the PRU data during data collection. 

	Suggested text proposal 
	Proposal 10: For Positioning accuracy enhancement, endorse the following text proposal to 38.214.
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. 

The UE may be provided with NR-TRP-LocationInfo-Implicit associated with the PRU data.
================= text omitted===============================




	· Huawei, HiSilicon (R1-2506934)
Proposal 11: To ensure the consistency of the assistance information that has been used by PRU for generating training data and the assistance information used by UE for training/inference, consider either of the two approaches to indicate the associated ID of the PRU:
•	Alt 1: The UE requests the associated ID for which it would like to receive PRU measurements in the request of PRU measurements sent from the UE to the LMF.
•	Alt 2: The LMF indicates the associated ID which is associated with the provided PRU measurements.




1st round discussion
Regarding ZTE and Qualcomm proposals to further discuss the granularity of associated ID (e.g., per PFL, per ARP, etc), FL view is that no further discussion is necessary, since there is no critical error in the existing agreement. It is sufficient that RAN1 replies to RAN2 LS to clarify the understanding of associated ID as related to ARP and PFL. Thus this issue is handled under section 5.1.

Huawei/HiSilicon and Nokia pointed out that associated ID needs to be included in PRU measurements for the purpose of training data collection. vivo proposes to add description of cell ID and associated ID in TS 38.214. In the following the TPs to 38.214 from vivo and Nokia are combined for further discussion. Note that RAN2 has introduced the new IE NR-TRP-LocationInfo-Implicit in 37.355.

Proposal 5.2.1-1
Endorse the following text proposal to TS 38.214 V19.1.0.
	Reason for change
	· Capture the agreements related to associated ID for ensuring consistency between training and inference for Rel-19 AI/ML positioning.   
· For training data provided by PRU, TRP-LocationInfo-Implicit may be provided together with NR-PRU-DL-Info for ensuring consistency between training and inference for Rel-19 AI/ML positioning.

	Summary of change
	· Describe the UE behavior on receiving associated ID from the network.
· Clarify that the UE may be provided with NR-TRP-LocationInfo-Implicit associated with 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.

	Suggested text proposal
	[bookmark: _Toc146188049][bookmark: _Toc191983242][bookmark: _Toc185500339][bookmark: _Toc146188105][bookmark: _Toc19798681][bookmark: _Toc26467152][bookmark: _Toc29326506][bookmark: _Toc29327656][bookmark: _Toc36045846][bookmark: _Toc36046106][bookmark: _Toc36046252][bookmark: _Toc45209169][bookmark: _Toc51852342][bookmark: _Toc129874417][bookmark: _Toc19798718][bookmark: _Toc26467189][bookmark: _Toc29326544][bookmark: _Toc29327694][bookmark: _Toc36045884][bookmark: _Toc36046144][bookmark: _Toc36046290][bookmark: _Toc45209207][bookmark: _Toc51852380][bookmark: _Toc129874455][bookmark: _Hlk188433410]TS 38.214 V19.1.0
5.1.6.5	PRS reception procedure
< Unchanged parts are 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, 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;
-	Otherwise, the UE may assume that the DL PRS is not transmitted from a serving cell.
If the UE assumes that the DL PRS is transmitted from a serving cell, and if the serving cell is the same as the serving cell defined by the SS/PBCH block, the UE may assume that the DL PRS and the SS/PBCH block are transmitted from the same serving cell.
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-associatedID, for TRP(s) in the given cell that transmit DL-PRS, the UE may assume that the geographical coordinates of the TRP(s) are consistent for a same nr-associatedID;
-	Otherwise, the UE may assume that the geographical coordinates of the TRP(s) may not be consistent.
< Unchanged parts are 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 associated with NR-PRU-DL-Info.

< Unchanged parts are omitted >



	Company
	Comments

	CATT
	OK 

	
	



Assistance info from legacy UE-based DL-AOD
	· OPPO (R1-2507155)
Proposal 5: For AI/ML based positioning Case 1, all assistance information from legacy UE-based DL-AOD, other than Info #7, can be provided from LMF to UE.
•	For Info #7, the agreement reached for legacy UE-based DL-TDOA method is reused.



FL view
The issue of assistance info from legacy UE-based DL-AOD was raised in RAN1#122 as well. As explained in RAN1#122, this topic was discussed numerous times in Rel-19 meetings, and no convergence was achievable in RAN1. For the maintenance phase, this issue should be considered enhancement, not critical corrections. Thus in FL’s view, this issue is not justified to be addressed in maintenance phase.

Other 
Issue 6-1: Clarification to 38.214
Nokia (R1-2507383): “Issue #1: Ambiguity in UE behavior on using PRU information”
	Reason for change 
	As per the recent RAN1 #122 agreement, the text related to PRU information in TS 38.214 has been added to the general section 5.1.6.5 PRS reception procedure. This, however, creates ambiguity with regards to UE behaviour on the usage of the PRU information with respect to different positioning methods. That is, for which positioning methods and in which way the UE may receive and utilize the PRU information is not clear.


	Summary of change 
	Addition of description related to usage of PRU information under TS 38.214 section 5.1.6.5 for UE-side positioning (AI/ML positioning method).
 


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

	Suggested text proposal 
	Proposal 9: For Positioning accuracy enhancement, endorse the following text proposal to 38.214.
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.
 

For UE-side positioning, 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 monitoring of UE-side positioning. 

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



1st round discussion
FL’s understanding is that, the question of capturing the purpose was raised several times in previous RAN1 meetings. For example, the note below was captured in RAN1#120: 
“Note: Purpose such as “training data collection” will not necessarily be specified in RAN1 specifications.”
RAN1 can discuss whether the TP by Nokia is necessary or not.

Question 6.1.1: should RAN1 endorse the TP by Nokia (R1-2507383)?
	Company
	Yes / No
	Comments

	Nokia
	Yes
	The additional detail avoids ambiguity interpretation, specially on non-AIML positioning methods. 

	CATT
	No
	Same understanding with FL



Issue 6-2: APU
	· Google (R1-2507515)
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



1st round discussion
In FL’s understanding, the APU framework was intended to address beam management and CSI related use cases. Positioning was not part of the APU discussion. Companies can share views below whether Google’s proposal needs to be addressed.

Question 6.2.1: should RAN1 discuss the APU framework for Rel-19 AI/ML positioning?  See Proposal 4-1 in Google (R1-2507515).
	Company
	Yes / No
	Comments

	CATT
	No
	Current APU is mainly enlightened by MIMO’s CPU but in an AI/ML version. We support 6G AI/ML has a unified framework for APU at UE, but for 5G-A AI/ML positioning we don’t think we can do this.
Another reason is that we do not expect UE will do AI/ML positioning frequently or as frequent as CSI report. So this should not introduce serious issue.

	
	
	



Issue 6-2: Applicable functionality
	OPPO (R1-2507155)
Proposal 10: For UE-based positioning with UE-side model (Case 1)
· The functionality/model can be activated or disactivated by LPP signaling, which is the same as the legacy positioning procedure
· UE can autonomously deactivate the AI operations and fall back to the legacy operations
· UE reporting includes some field/IE to indicate whether the results are based on legacy operation or AI model output.


FL view
In FL’s understanding, applicable functionalities and related signaling have been handled by RAN2. For example, RAN2 made the following agreement in RAN2#131. Thus any remaining issue (e.g., OPPO proposal) can be handled by RAN2. There is no need for RAN1 to discuss. 
RAN2#131 agreement:
9 Similar to BM, UE decides the applicable functionalities based on NW-side additional conditions (if provided), UE-side additional conditions (internally known by UE) and model availability in device.  If nw side additional conditions are not provided then we follow BM conclusion.   No stage 3 impacts.  
10 Similar to AI PHY, when applicability changes the UE should report this to the LMF and only what changed.   For now capture this at least in stage 2.  Check offline if and how this would be implemented in stage 3.    

Proposals for online sessions 
Proposals for Tuesday online session


 Agreements made at RAN1#122bis
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Appendix. IEs in 37.355

[bookmark: _Toc46486433][bookmark: _Toc52546778][bookmark: _Toc52547308][bookmark: _Toc52547838][bookmark: _Toc52548368][bookmark: _Toc210379622]–	NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of TRPs and coordinates of the antenna reference points for a set of TRPs together with integrity information. For each TRP, the ARP location can be provided for each associated DL-PRS Resource ID per DL-PRS Resource Set.
-- ASN1START

NR-TRP-LocationInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
									NR-TRP-LocationInfoPerFreqLayer-r16

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-LocationInfoElement-r16,
	...
}

TRP-LocationInfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r16		INTEGER (0..255)			OPTIONAL,	-- Need OP
	trp-Location-r16				RelativeLocation-r16					OPTIONAL,	-- Need OP
	trp-DL-PRS-ResourceSets-r16		SEQUENCE (SIZE(1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
										DL-PRS-ResourceSets-TRP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[
	trp-LocationCartesian-r18		RelativeCartesianLocation-r18			OPTIONAL,	-- Need OP
	nr-IntegrityTRP-LocationBounds-r18	
									NR-IntegrityLocationBounds-r18			OPTIONAL	-- Need OR
	]]
}

DL-PRS-ResourceSets-TRP-Element-r16 ::= SEQUENCE {
	dl-PRS-ResourceSetARP-r16			RelativeLocation-r16				OPTIONAL,	-- Need OP
	dl-PRS-Resource-ARP-List-r16		SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
											DL-PRS-Resource-ARP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[
	dl-PRS-ResourceSetARP-Cartesian-r18	RelativeCartesianLocation-r18		OPTIONAL,	-- Need OP
	nr-IntegrityDL-PRS-ResourceSetARP-LocationBounds-r18
										NR-IntegrityLocationBounds-r18		OPTIONAL	-- Need OR
	]]
}

DL-PRS-Resource-ARP-Element-r16 ::= SEQUENCE {
	dl-PRS-Resource-ARP-location-r16	RelativeLocation-r16				OPTIONAL,	-- Need OP
	...,
	[[
	dl-PRS-Resource-ARP-locationCartesian-r18
										RelativeCartesianLocation-r18		OPTIONAL,	-- Need OP
	nr-IntegrityDL-PRS-ResourceARP-LocationBounds-r18
										NR-IntegrityLocationBounds-r18		OPTIONAL	-- Need OR
	]]
}

NR-IntegrityLocationBounds-r18 ::= SEQUENCE {
	units-r18							ENUMERATED {mm, cm, m, ...},
	meanLocationErrorBound-r18			SEQUENCE {
											horizontal-r18	INTEGER (0..255),
											vertical-r18	INTEGER (0..255)
										},
	stdDevLocationErrorBound-r18		SEQUENCE {
											horizontal-r18	INTEGER (0..255),
											vertical-r18	INTEGER (0..255)
										},
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-TRP-LocationInfoPerFreqLayer in the nr-TRP-LocationInfo list; otherwise it is optionally present, need OP.



	NR-TRP-LocationInfo field descriptions

	referencePoint
This field specifies the reference point used to define the location of TRPs provided in the trp-LocationInfoList. If this field is absent, the reference point is the same as in the previous entry of the NR-TRP-LocationInfoPerFreqLayer in the NR-TRP-LocationInfo list.

	trp-LocationInfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs together with integrity information and comprises the following sub-fields:
-	dl-PRS-ID: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS Resource, and is associated to a single TRP.
-	nr-PhysCellID: This field specifies the physical cell identity of the associated TRP.
-	nr-CellGlobalID: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP.
-	nr-ARFCN: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.
-	associated-DL-PRS-ID: This field, if present, specifies the dl-PRS-ID of the associated TRP from which the trp-location or trp-LocationCartesian information is adopted. If the field is present, the field trp-Location and trp-LocationCartesian shall be absent.
-	trp-Location, trp-LocationCartesian: This field provides the location of the TRP relative to the referencePoint location either in geodetic coordinates (trp-Location) or local Cartesian coordinates (trp-LocationCartesian). If none of trp-Location, trp-LocationCartesian is present, the TRP location coincides with the referencePoint location, unless the field associated-dl-PRS-ID is present, in which case the trp-Location or trp-LocationCartesian is adopted from the associated TRP indicated by associated-dl-PRS-ID.
-	nr-IntegrityTRP-LocationBounds: This field provides the mean and standard deviation TRP location error bound which is the mean value and the standard deviation of an overbounding model that bounds the TRP location error. This field comprises the following sub-fields:
-	units: This field specifies the units (scale factor) for the meanLocationErrorBound and stdDevLocationErrorBound. Enumerated values mm, cm, and m correspond to 10-3 metre, 10-2 metre, and 1 metre, respectively.
-	meanLocationErrorBound: This field specifies the mean TRP Location Error bound in horizontal and vertical direction, which are the mean values for a set of two overbounding models that bound the TRP location error in horizontal and vertical directions.
Scale factor is 1 with units provided in units field.
-	stdDevLocationErrorBound: This field specifies the standard deviation TRP Location Error bound in horizontal and vertical direction, which are the standard deviation values for a set of two overbounding models that bound the TRP location error in horizontal and vertical directions.
Scale factor is 1 with units provided in units field.
-	trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS Resource Set(s) associated with this TRP together with integrity information. If this field is absent, the antenna reference point location(s) of the DL-PRS Resource Set(s) coincides with the trp-Location/trp-LocationCartesian location. This field comprises the following sub-fields:
-	dl-PRS-ResourceSetARP, dl-PRS-ResourceSetARP-Cartesian: This field provides the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location or trp-LocationCartesian location. If none of dl-PRS-ResourceSetARP, dl-PRS-ResourceSetARP-Cartesian is present, the antenna reference point location of this DL-PRS Resource Set coincides with the trp-Location or trp-LocationCartesian location.
-	nr-IntegrityDL-PRS-ResourceSetARP-LocationBounds: This field provides the mean and the standard deviation ARP of the location error bound of the DL-PRS Resource Set of an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource Set. This field comprises the sub-fields units, meanLocationErrorBound, and stdDevLocationErrorBound, as described under nr-IntegrityTRP-LocationBounds.
-	dl-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS Resource(s) associated with this Resource Set of the TRP together with integrity information. If this field is absent, the antenna reference point location(s) of the DL-PRS Resources coincides with the dl-PRS-ResourceSetARP location or dl-PRS-ResourceSetARP-Cartesian. This field comprises the following sub-fields:
-	dl-PRS-Resource-ARP-location, dl-PRS-Resource-ARP-locationCartesian: This field provides the antenna reference point location of the DL-PRS Resource associated with the DL-PRS Resource Set of the TRP relative to the dl-PRS-ResourceSetARP/dl-PRS-ResourceSetARP-Cartesian location. If none of dl-PRS-Resource-ARP-location, dl-PRS-Resource-ARP-locationCartesian is present, the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location or dl-PRS-Resource-ARP-locationCartesian.
-	nr-IntegrityDL-PRS-ResourceARP-LocationBounds: This field provides the mean and the standard deviation ARP of the location error bound of the DL-PRS Resources of an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource. This field comprises the sub-fields units, meanLocationErrorBound, and stdDevLocationErrorBound, as described under nr-IntegrityTRP-LocationBounds.



NOTE 5:	The locations may be provided in either geodetic coordinates (RelativeLocation) or local Cartesian coordinates (RelativeCartesianLocation), but not both. Local Cartesian coordinates are provided with respect to the horizAxesOrientation of the local origin defined by the referencePoint field.
–	NR-TRP-LocationInfo-Implicit
The IE NR-TRP-LocationInfo-Implicit provides information to enable a target device to determine whether the coordinates of TRPs are consistent between training and inference phases for NR DL AI/ML positioning.
-- ASN1START

NR-TRP-LocationInfo-Implicit-r19 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
											NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19

NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19 ::= SEQUENCE {
	trp-LocationInfo-Implicit-List-r19	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
											TRP-LocationInfo-Implicit-Element-r19,
	...
}

TRP-LocationInfo-Implicit-Element-r19 ::= SEQUENCE {
	nr-PhysCellID-r19				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r19				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r19					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-AIML-AssociatedID-r19		INTEGER (0..255),
	...
}

-- ASN1STOP

	NR-TRP-LocationInfo-Implicit field descriptions

	nr-PhysCellID
This field specifies the physical cell identity of the cell.

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR.

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-AIML-AssociatedID
This field provides an identity associated with the coordinates of the TRP(s) belonging to the indicated cell. The value of the nr-AIML-AssociatedID is changed if/when the coordinates of the TRP(s) is changed.
NOTE:	The target device is not expected to receive different values of nr-AIML-AssociatedID for TRPs belonging to the same cell.
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