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1.	Introduction
This contribution discusses Sidelink Ranging and Positioning support for multiple target UEs and proposes a reply LS to SA2 in response to their inquiry on this subject.  
In the LS R2-2301938_S2-2303837, SA2 noted they have identified sidelink ranging and positioning use cases involving multiple target UEs for the same positioning session, and that for these use cases support of sidelink ranging and positioning control over groupcast or broadcast is desirable [1].
	1. Overall Description:
SA2 would like to inform RAN2 that during the development of the Ranging/SL Positioning support (as in TS 23.586), use cases had been identified where multiple Target UEs are involved in the same positioning session. In these cases, it is desirable to allow the Ranging/SL Positioning control to support multiple target UEs, e.g. with broadcast or groupcast support.
SA2 understand that RAN2 is currently defining the Ranging/SL Positioning Protocol (the SLPP in RAN2’s context). Therefore, SA2 would like to ask RAN2 whether the SLPP would support multiple Target UEs in the same signalling session, and whether there is possibility of signalling the positioning results of multiple Target UEs in the same message.
2. Actions:
To RAN2 WG:
ACTION: 	SA2 would like to ask RAN2 to provide feedback on the support of multiple Target UEs in the same Ranging/SL Positioning session.


This contribution discusses support of multiple target UEs and exchange of sidelink ranging and positioning signaling (SLPP) via groupcast or broadcast.  
2. Discussion
RAN2 has reached the following agreements regarding range/position calculation by one UE on behalf of other, multiple UEs (UE-assisted), and range/position calculation by multiple participating UEs (UE-based) [2]. 
	Agreement (RAN2 #119bis-e) 
RAN2 agrees to support at least unicast SLPP/RSPP "centralized" operation in the sense used in R2-2210911, i.e., operation where one UE performs range and/or position calculations based on measurement/location information relating to itself and/or other UEs.
Agreement (RAN2 #120)
From RAN2 perspective, if it is determined to support group positioning, it is feasible to perform at least ranging with the estimate calculation at multiple UEs.



RAN2 has also reached the following agreement regarding distribution of SLPP signaling to multiple target UEs. 
	Agreement (RAN2 #120) 
Proposal 13 (modified) RAN2 confirm that from RAN2 perspective, it is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast):
· SL positioning capability (5)
· SL positioning assistance data (6)  
Location information is not excluded and can be further considered in normative work.



On the general sequence of possible SLPP procedure steps, RAN2 agreed the following as baseline [3].
	With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
	1. Triggering event
	2. Sidelink positioning capability exchange 
	3. Sidelink positioning assistance data transfer
	4. SL Positioning Request Location Information
	5. Measurement of SL-PRS
	6. Location calculation
	7. SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light. The order is subject to further discussion. FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.



[bookmark: _Hlk127286908][bookmark: _Hlk131140894][bookmark: _Hlk131141021]Example SLPP call flows aligned with above sequence of SLPP procedure steps for one UE performing range/position calculation on behalf of other UEs (e.g., multiple target UEs) within the same Ranging/SL Positioning session, and for multiple UEs (e.g., multiple target UEs) performing range/position calculation within the same Ranging/SL Positioning session are shown in Figure 1 (UE-assisted) and Figure 2 (UE-based), respectively. RAN2’s current agreements already support request and distribution of Capability and Assistance data to multiple target UEs within the same Ranging/SL Positioning session, with that request and distribution supported over unicast, groupcast or broadcast for both UE-assisted and UE-based sidelink ranging and positioning.  
Observation 1: RAN2’s current agreements can already support request and distribution of SLPP Capability and Assistance data to multiple target UEs within the same Ranging/SL Positioning session. 
With respect to generalizing the support of multiple target UEs to include Location Information transfer, and how distribution of that Location Information should be performed, RAN2 may consider the following points. 
Security: 
Unicast transmission has a well-established security mechanism in place and thus distribution of Location Information for multiple target UEs within the same unicast message presents no security issues. Furthermore, SA3 has agreed that security can be implemented for sidelink ranging and positioning signaling sent over groupcast or broadcast, and is actively designing a security solution to do so. An SA3 solution for secure transmission of SLPP over groupcast or broadcast removes any impediments or obstacles to secure distribution of Capability, Assistance Data, and Location Information over groupcast or broadcast to multiple target UEs within the same Ranging/SL Positioning session. 
SLPP Procedures: 
As described above, RAN2’s current agreements can already support request and distribution of Capability and Assistance data to multiple target UEs within the same Ranging/SL Positioning session. Further, the current SLPP agreements allow Capability and Assistance data distribution to multiple target UEs over groupcast and broadcast. The existing SLPP agreements could allow location results for multiple target UEs to be obtained using a common set of measurements from participating UEs. Imposing procedural restrictions to constrain location results to a single target UE is unnecessary and introduces inefficiency and latency in obtaining location results for the other participating UEs. The additional latency in particular can be detrimental for use cases involving rapidly moving UEs. 
3GPP Precedence: 
Existing application-layer V2X messages defined by SDOs including ETSI-ITS, SAE and CSAE carried as 3GPP V2X payload already include UE GNSS position and UE GNSS position accuracy (e.g., CAM, BSM, CPM, SDSM, etc.). Since SLPP is also carried as V2X payload, conveyance of location information should not present a risk to UE operation. 
Sender UE Discretion: 
Distribution of Location Information can be at the discretion or choice of the sending (transmitting) UE. If the sender is subject to policy or other restrictions regarding Location Information exchange, it may elect not to distribute Location Information.
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[bookmark: _Ref118233848]Figure 1: Sidelink-only Positioning – UE-assisted Initiator (centralized) position calculation for multiple target UEs
1. UE B performs the SLPP Session Establishment procedure.
2. UE B transmits a SLPP Request Capabilities message to the group of multiple target UEs established at Step 1 requesting the SL positioning capabilities from the UEs participating in this session. The SLPP Request Capabilities message may be sent by UE B to UE A, UE C, UE D via broadcast, groupcast or unicast, depending on the specific scenario. 
3. The multiple target UEs in Step 2 addressed by UE B respond with a SLPP Provide Capabilities message. The UE capabilities may refer to particular sidelink position methods (e.g., SL-RTT, SL-AoA, SL-TDOA, etc.) or may be common to multiple position methods. The capabilities may also include the SL-PRS capabilities, an indication of whether the UE can function as an anchor UE and/or location server UE, position/range calculation capabilities, etc. If the UE can function as an anchor UE, the SLPP Provide Capabilities message may also include the location coordinates. The SLPP Provide Capabilities message may be sent by UE A, UE C, UE D via broadcast, groupcast or unicast, depending on the specific scenario.
4. The SLPP Session may be modified based on the capability information from Step 3 (e.g., removal of UEs with incompatible capability such as SL positioning method, anchor capability, etc.). 
5. UE B transmits a SLPP Provide Assistance Data message to the group of multiple target UEs established at Step 1 or 4. The SLPP Provide Assistance Data message includes the SL-PRS configuration for each of the UEs in the group. The SLPP Provide Assistance Data message and may be sent via broadcast, groupcast or unicast, depending on the specific scenario. 
After receipt of the assistance data (or at an indicated starting time included in the message), each UE in the group of multiple target UEs transmits its respective SL-PRS. The duration of SL-PRS transmission may be controlled by a timer provided in the message or may continue until the SLPP session is terminated at Step 11. The SL-PRS may be sent via broadcast, groupcast or unicast, depending on the specific scenario. 
6. UE B transmits a SLPP Request Location Information message to the group of UEs. The message indicates the type of location information needed and associated QoS (e.g., desired accuracy, response time, etc.). The message also includes an indication that range/position calculation will be performed by the initiating UE (UE B). The SLPP Request Location Information message may be sent via broadcast, groupcast or unicast, depending on the specific scenario.
7. Each participating UE performs the requested SL-PRS transmissions and measurements.
8. Upon completion of the transmission and measurements or periodically or after the response time received at Step 6 expired, the multiple target UEs each transmit a SLPP Provide Location Information message with the location results requested at Step 6. The message may also include an indication of whether other UEs (the initiating UE B in this case) is requested to provide the location result (e.g., calculated range and/or position) back to this UE. SL-PRS transmission and SL-PRS measurement may be performed periodically, based on the configuration received in the SLPP Provide Assistance Data message. The SLPP Provide Location Information message may be sent via broadcast, groupcast or unicast, depending on the specific scenario.
9. The initiating UE B performs the range/position computations using the location results received at Step 8 and the location results UE B has obtained at Step 7.
10. If requested at Step 8, UE B may distribute the location results for UEs A, C, D to the other UEs A, C, D in this session. The location results may be distributed via broadcast, groupcast or unicast, depending on the specific scenario. 
11. The SLPP session may be terminated.
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[bookmark: _Ref126823758]Figure 2: Sidelink-only Positioning – UE-based (distributed) position calculation by multiple target UEs
1.-5. Same as in Figure 1.
6.	UE B transmits a SLPP Request Location Information message to the group of multiple target UEs. The message indicates the type of location information needed and associated QoS (e.g., desired accuracy, response time, etc.). The message also includes an indication that range/position calculation should be performed by each of the participating UEs. The SLPP Request Location Information message may be sent by UE B to UE A, UE C, UE D via broadcast, groupcast or unicast, depending on the specific scenario.
7-8. Same as in Figure 1.
9.	Each participating UE performs the range/position computations using the location results received at Step 8 and the own location results obtained at Step 7.
[bookmark: _Hlk127290177]10.	If requested at Step 8, each UE may distribute its location results to the other UEs in this session. The location results may be distributed via broadcast, groupcast or unicast, depending on the specific scenario.
11.	The SLPP session may be terminated.

Observation 2: 3GPP currently supports distribution of UE location and UE location accuracy as V2X payload. 
Observation 3: Security and privacy are not impediments to distribution of SLPP Location Information to multiple target UEs within the same Ranging/SL Positioning session, including over unicast, groupcast or broadcast. 
Observation 4:	RAN2’s current SLPP design can support Location Information results for multiple target UEs within the same Ranging/SL Positioning session, yielding efficient, minimal latency operation.

Proposal 1:	SLPP can support multiple target UEs within the same Ranging/SL Positioning session.
Proposal 2:  SLPP supports Location Information exchange over unicast, groupcast and broadcast.
Proposal 3:	Share the reply LS proposed in the Annex with SA2.
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1. Overall Description:
RAN2 would like to thank SA2 for the LS (R2-2301938_S2-2303837) on support of multiple Target UEs.  SA2 poses the following question in their LS.
	[bookmark: _Hlk119551644]1. Overall Description:
[bookmark: _Hlk118277894]SA2 would like to inform RAN2 that during the development of the Ranging/SL Positioning support (as in TS 23.586), use cases had been identified where multiple Target UEs are involved in the same positioning session. In these cases, it is desirable to allow the Ranging/SL Positioning control to support multiple target UEs, e.g. with broadcast or groupcast support.
SA2 understand that RAN2 is currently defining the Ranging/SL Positioning Protocol (the SLPP in RAN2’s context). Therefore, SA2 would like to ask RAN2 whether the SLPP would support multiple Target UEs in the same signalling session, and whether there is possibility of signalling the positioning results of multiple Target UEs in the same message.
2. Actions:
To RAN2 WG:
ACTION: 	SA2 would like to ask RAN2 to provide feedback on the support of multiple Target UEs in the same Ranging/SL Positioning session.



RAN2 has discussed the issue of multiple target UEs and has concluded that the Sidelink Positioning Protocol (SLPP) can support multiple target UEs within the same Ranging/SL Positioning session. RAN2 has also discussed whether it is desirable to allow the Sidelink Positioning Protocol (SLPP) to support multiple target UEs with broadcast or groupcast and concluded SLPP should support broadcast or groupcast for Location Information transfer to multiple target UEs.   
2. Actions:
To SA2:
ACTION: RAN2 kindly ask SA2 to take above information into consideration.

3. Date of Next RAN WG2 Meetings:
TSG-RAN2 Meeting #122	22-26 May 2023		Incheon, KR
TSG-RAN2 Meeting #123	21-25 August 2023		Toulouse, FR
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