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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]At RAN2#123, there was extended discussion on the open issues related to sidelink positioning and some progress was made. However, several issues still remain, and in this contribution, we continue the discussion on these open issues and present our view to hopefully close on these issues. 
Discussion
2.1	SLPP session aspects
There was extended discussion on the SLPP session related aspects in the las meeting and the following was captured in the meeting minutes:
Agreements:
For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.
At least for UE-only operation, introduce explicit field “sessionID” in SLPP, and put it under message header of SLPP message. FFS how session ID is defined.
At least for UE-only operation, the UE who receives the LCS request at least needs to:
-	Initiate the first SLPP procedure; 
-	Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).
FFS within what scope the session ID is unique.
At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
-	SL Positioning Capability Transfer procedure, 
-	SL Location Information Transfer (FFS on who decide positioning method) and 
-	SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)
In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]

After the RAN plenary discussions, it seems clear that the focus shall be on unicast session-based scenario involving a single target UE (even though multiple target UEs are not precluded). Specifically, the updated scope for Rel-18 work covers the case of a single LMF for the scenario of target UE in NW coverage. 
	Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.




This gives clear guidance to RAN2 on where to spend our efforts for the remainder of this WI and thus, in order to facilitate progress in RAN2, the following is proposed:
Proposal 1: With regards to specification of procedures for SL positioning, the discussion in RAN2 should focus on:
· Support of unicast and session-based signalling and procedure for a single target UE
· Support of single LMF for in coverage scenario (implying the LMF should setup the connection with each involved UE)

Regarding the session management, the main issue to be resolved is how the session ID is defined and assigned by the UE which initiates the SLPP procedure. From a system perspective, since the UE only operation is a closed system with no direct interaction with the LMF, the session ID has to be self-assigned by the UEs within the system and only needs to be unique within this scope. When the SLPP session is initiated, e.g. by transmission of the messages for assistance data or capability transfer for the positioning session, the initiating UE may self-assign a unique session ID within the message header to differentiate from other ongoing positioning sessions. This has been agreed as:
[bookmark: _Hlk146854656]At least for UE-only operation, the UE who receives the LCS request at least needs to:
-	Initiate the first SLPP procedure; 
-	Assign the sessionID, and include it in the SLPP messages (Rx side should use the received sessionID for messages in the same positioning session).
FFS within what scope the session ID is unique.

Regarding the FFS on what scope the session ID is unique, to our understanding, the initiating UE needs to ensure that the session ID is unique from the perspective of any other UE involved in the session and therefore the session ID at least needs to be unique within the UE who assigns it. To avoid the collision among multiple UEs in case there are multiple sessions triggered by different UE, we can add the initiating UE ID in the session. The combination of initiating UE’s ID and session ID can thus be assumed to be unique. The UE’s Layer 2 ID can be used as the identifier for the initiating UE.
Proposal 2: For the UE-only scenario, the initiating UE needs to self-assign a unique session ID to be used for the positioning session and add initiating UE’s ID (Layer 2 ID) together with the session ID, which ensures that the combination of initiating UE ID and session ID is unique. 
In last meeting, RAN2 agreed to follow SA2 on how to manage the session for LMF involved SL based positioning, however it is still open on the relationship between routing ID/correlated ID (assigned by the AMF) and the session ID used in SLPP message:
For LMF involved SL based positioning, follow SA2 on how to handle LMF involved SL based positioning between UE (who has connection with network), LMF and AMF. FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID.

Since it has been agreed to introduce the explicit session ID field for the UE-only operation, we think we can confirm to use it for the case of LMF involved operation..
Proposal 3: For the LMF involved SL positioning scenario, confirm that the explicit “sessionID” field shall be included under the message header of SLPP (similar to the UE only operation).

The other open issue to address is on the relationship between routing ID/correlation ID and session ID. To our understanding, if we follow the agreement on UE-only operation, i.e., the UE which receives the LCS request needs to “assign the sessionID and include it in the SLPP messages” (RX side should use the received sessionID for future messages in the same positioning session), then it should be the LMF to add the session ID in the SLPP message, since it is the LMF who sends the first SLPP message. In this case, the LMF should use the routing ID/correlation ID allocated by AMF as the session ID. 
Proposal 4: For the LMF involved SL positioning scenario, LMF includes the routing ID/correlation ID as session ID in the SLPP message, and RX side should use the received sessionID for future messages in the same positioning session.

There was also some discussion on the need for an explicit session management procedure, and there was no clear view on how to proceed. However, given the current situation and the fact that for the LMF involved scenario, we can rely on LPP way (i.e. no explicit session management), the real point of discussion is only for the UE only operation. Even in this scenario, all the issues related to UEs not being aware of their involvement in a given session do not carry much weight given that we can easily rely on the explicit Session ID included in every SLPP message to keep track of session implicitly. Any UE which receives a SLPP message can easily look at this session ID and determine which session it corresponds to and operate based on this mapping. This will also save on additional specification effort to define specific message for session setup and release and signaling overhead.
Proposal 5: No need to define explicit session setup/modification/release messages for SLPP session and rely on included session ID within SLPP messages to maintain session information.

2.2	Discovery aspects
In the last meeting, there as some discussion on the need for individual parameters to tbe included in the metadata of the discovery message and the following was agreed [1]:
Agreement:
FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.

Based on the above, it is clear that any parameter that shall be included in the dovovery metadata should be crucial for the anchor and/or server UE selection and have a technical requirement for inclusion. In the associated AT-meeting email discussion, the following parameters were captured:
1) Supported sidelink positioning methods
2) In coverage or not
3) Location
4) PLMN
5) Stationary or movable

From the above, in our understanding, the only parameter that has a technical need to be included within the discovery message are the supported positioning methods. The technical need for including the supported positioning method within the discovery message is clear, i.e. it is needed for the initiating UE to decide whether to establish a unicast connection with the peer UE in order to perform SL positioning. It should be clear that the discovery messages should be exchanged before any capability exchange or other messages can be exchanged between UEs, i.e. it is one of the first steps. Therefore, essential information that determines whether the UE shall or shall not set up a PC5 connection with the peer UE should be included in the discovery message and all other (auxiliary) information can be exchanged via signaling over PC5 (e.g. PC5-RRC, SLPP) after connection establishment. Therefore, we think that supported positioning method should be communicated via the discovery metafield.
For the case of model A, the target UE may broadcast the discovery announcement message which may include the SL positioning/ranging service code as well as the UE role and the interested positioning methods, which implies its interest in finding a suitable anchor UE. An anchor UE that supports the positioning method(s) indicated by the target UE may respond by setting up a direct PC5 connection with the target UE to aid in the positioning session. In case of model B, the anchor UEs that have been authorized and provisioned by the network to act as the anchor UE for sidelink positioning may periodically broadcast a solicitation message, which can include the service code for SL positioning/ranging as well as the UE role and positioning methods it supports. The target UE which is interested in SL positioning using those indicated positioning methods can then respond to the discovery message and set up a PC5 connection with the anchor UE.
Proposal 6: In addition to the UE role, at least the supported positioning methods shall be included as part of the discovery messages metafield (for both model A and B). No other parameters need to be included.

2.3	MAC issues
In the last meeting, there was some discussion on the MAC specific aspects related to SL-PRS transmission and the following was agreed [1]:

Agreements:
Define 8 priority levels for SL-PRS priority, same as the number of priority levels for SL-SCH. Send a LS to RAN1 and SA2 on RAN2 agreement with the understanding that the SL-PRS priority levels are mapped from sidelink positioning/ranging QoS. (14/14)
The SL-PRS priority can be provided by the UE’s own high layer when it triggers the SL-PRS transmission. (14/14) The following issues are open and can be raised in the LS for RAN1 input:
	Whether the UE’s higher layer can provide SL-PRS priority for the SL-PRS triggered by peer UE
	Whether the peer UE triggers the SL-PRS transmission can provide the SL-PRS priority
When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.
At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.
Support CBR measurement on both shared and dedicated resource pool for SL-PRS transmission. (14/14)


There were several FFS aspects which need to be addressed. Firstly, while we agreed to define the SL-PRS priority levels, it is not clear how this priority is determined when SL-PRS transmission is triggered by the peer UE’s request. In the last meeting, it was FFS whether it is upto the triggered UE’s higher layer that determines the SL-PRS priority or whether it is the peer UE that explicitly provides the SL-PRS priority. In our understanding, the SL-PRS priority should be determined based on the underlying positioning QoS requirement for the triggered positioning request and this information shall anyway be indicated to the UE performing the SL-PRS transmission (i.e. the anchor UE). We assume this can be done prior to the SL-PRS transmission, e.g. LCS QoS information as part of the LCS request. In this case, since the LCP procedure for SL-PRS transmission has to be done by the TX UE, the priority determination should be done by the higher layer of the UE performing the SL-PRS transmission, as long as it has the QoS information for the underlying location request. This priority may be derived by UE implementation and passed down to the MAC layer for LCP. The peer UE may not know anything about the ongoing SL transmissions at the TX UE and should not explicitly force the use a particular SL-PRS priority for transmission.

Proposal 7: For the case when SL-PRS transmission is triggered by peer UE, the TX UE’s upper layer shall determine the priority for SL-PRS (based on the QoS information of the underlying LCS request) by implementation.

Secondly, the involvement of the LMF for the case when the UE is configured with scheme 1 SL-PRS resource allocation mode. RAN2 made agreements for aperiodic and periodic SL-PRS transmissions when LMF is not involved (e.g. out of coverage). However, based on updated RAN plenary guidance, the focus shall be on supporting SL positioning between UEs and a single LMF for in coverage scenario only. Therefore, we need to discuss the role of LMF in resource allocation for SL-PRS transmission. 

For the case when LMF is involved and with aperiodic SL-PRS transmission, we can look towards the Uu based positioning design where the LMF provides the PRS configuration to the gNB. Similarly, the LMF may provide the SL-PRS configuration to the gNB in order for it to determine the SL grant to be provided to the UE. In this case, since UE cannot provide the QoS information for the location request, this information comes from the LMF which provides the necessary information to the gNB (NRPPa like).

For the case of periodic traffic, the same principle is applicable if we consider the LMF based positioning, i.e. it is the LMF that can provide the necessary periodicity information to the gNB to provide a suitable SL grant to the UE. Of course, when the LMF is not involved, we can rely on what was agreed earlier, i.e. UE provides assistance information to the gNB for obtaining the SL configured grant for SL-PRS transmissions.

Proposal 8: For LMF based positioning, the LMF shall provide the SL-PRS configuration to the serving gNB in order to assist in providing SL grant to the UE for SL-PRS transmission (similar to NRPPa for the Uu case). This applies to both periodic and aperiodic/one-shot SL-PRS transmission.

2.4	SLPP forwarding
In the last RAN2 meeting, there was discussion on the need for SLPP forwarding [2] and it is evident that there were two main use case discussed for supporting the forwarding of SLPP forwarding:
1) To address the case of partial coverage, i.e. some of the involved UEs not being in the coverage of the same LMF. 
2) To address the case when some UEs may not be able to have direct NAS connection to the AMF.
However, as is clear from the updated RAN guidance, the main scenario to target for Rel-18 is when all involved UEs (in coverage only) are served by same LMF. With this assumption, it is not clear whether such SLPP forwarding is essential, as all UEs can be assumed to be under direct NW coverage and able to directly send/receive LPP/SLPP signaling with the LMF. 
Observation 1: Based on updated RAN plenary guidance, the scenario when some of the involved UEs are not in the coverage of the same LMF is no longer valid.

In contrast, for the UE-only operation, SLPP forwarding may still be discussed. In our view, the main use case if for forwarding of SL capability information and assistance information for positioning among the anchor UE(s). For instance, some of the anchor UE may not be able to have a direct PC5 connection with the target or server UE and receive the SL-PRS related configuration and rely on forwarding to obtain it. However, we think this would give rise to increased complexity in specification and signaling overhead, as we will have to decide whether or not to use a container based approach to forwarding, which comes with its own set of pros and cons that will need valuable time to discuss. So, our preference is to not consider SLPP forwarding for this release and focus on the more simple scenario first, i.e. assume all involved UEs are able to discover and transmit/receive SLPP signaling with each other directly.
Proposal 9: For both LMF involved and UE only based SL positioning operation, RAN2 discuss and agree that SLPP forwarding is not needed.

Conclusion
[bookmark: _Ref434066290]This contribution discusses the open issues related to sidelink positioning and makes the following observations and proposals:
Observation 1: Based on updated RAN plenary guidance, the scenario when some of the involved UEs are not in the coverage of the same LMF is no longer valid.

Proposal 1: With regards to specification of procedures for SL positioning, the discussion in RAN2 should focus on:
· Support of unicast and session-based signalling and procedure for a single target UE
· Support of single LMF for in coverage scenario (implying the LMF should setup the connection with each involved UE)
Proposal 2: For the UE-only scenario, the initiating UE needs to self-assign a unique session ID to be used for the positioning session and add initiating UE’s ID (Layer 2 ID) together with the session ID, which ensures that the combination of initiating UE ID and session ID is unique. 
Proposal 3: For the LMF involved SL positioning scenario, confirm that the explicit “sessionID” field shall be included under the message header of SLPP (similar to the UE only operation).
Proposal 4: For the LMF involved SL positioning scenario, LMF includes the routing ID/correlation ID as session ID in the SLPP message, and RX side should use the received sessionID for future messages in the same positioning session.
Proposal 5: No need to define explicit session setup/modification/release messages for SLPP session and rely on included session ID within SLPP messages to maintain session information.
Proposal 6: In addition to the UE role, at least the supported positioning methods shall be included as part of the discovery messages metafield (for both model A and B). No other parameters need to be included.
Proposal 7: For the case when SL-PRS transmission is triggered by peer UE, the TX UE’s upper layer shall determine the priority for SL-PRS (based on the QoS information of the underlying LCS request) by implementation.
Proposal 8: For LMF based positioning, the LMF shall provide the SL-PRS configuration to the serving gNB in order to assist in providing SL grant to the UE for SL-PRS transmission (similar to NRPPa for the Uu case). This applies to both periodic and aperiodic/one-shot SL-PRS transmission.
Proposal 9: For both LMF involved and UE only based SL positioning operation, RAN2 discuss and agree that SLPP forwarding is not needed.
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