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Introduction

The work item positioning enhancement has been agreed with the following objective:

	Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:

Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].

Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.

NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 

Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
Specify support of resource allocation for SL PRS:
Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
For resource allocation mechanism for SL PRS in Scheme 2: 
Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].

Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 

Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].

Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [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 LMF. 
Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 

Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].




In this contribution, we will address the RAN2 aspect.
Discussion
Groupcast
Group positioning

In last RAN2 meeting, RAN2 made the following working assumption regarding group positioning:

	WA: RAN2 understand that group positioning is to acquire location estimates of multiple target UEs (absolute positioning) or multiple UE pairs (Ranging/relative positioning) per LCS request, in line with the guidance already received from SA2.

WA: At least part of the group management for group positioning is performed at upper/application layer.


During the email discussion on group positioning in last RAN2 meeting, many companies expressed the view to focus on single target UE scenario and deprioritize multiple target UE scenario. We see some merit in this regard, given that the progress in SL positioning is quite slow, and there are still a lot of SA2/RAN1 issues we haven’t even have a change to discuss. We tend to think we should focus on the very basic functionalities in this release and provide a stable delivery of the first version of SLPP. 
Group positioning is deprioritized in this release.

Regarding the following two questions in SA2 LS[1]:

Q1: whether the SLPP would support multiple Target UEs in the same signalling session;

Q2: whether there is possibility of signalling the positioning results of multiple Target UEs in the same message

We can simply tell them RAN2 is not intended to support multiple target UEs in one session.
Tell SA2 that RAN2 is not intended to support multiple target UEs in one session.

Groupcast of SLPP message

Based on the assumption that there is only one target UE in one location request, we analyzed the applicability of groupcast to SLPP message, and provide a summary in the following table:

	
	
	Applicability of Groupcast
	Reason

	Capability exchange
	Capability request
	No
	The participating anchor UEs/server UE can only be decided after the capability exchange, the group of UE cannot be determined at this stage. Only unicast is applicable.

	
	Provide capability
	No
	

	Assistant data exchange
	Assistant data request
	Yes
	Target UE can request for assistant data from multiple anchor UEs. Groupcast may be applied in this scenario.

	
	Provide assistant data
	Yes
	Target UE can provide assistant data to multiple anchor UEs. Groupcast may be applied in this scenario.

	Location exchange
	Location request
	Yes
	Target UE can request for measurement results from multiple anchor UEs. Groupcast is possible in this scenario.

	
	Provide location
	No
	Target UE only needs to provide location to one entity, e.g. server UE.

Anchor UE only needs to provide location to one entity, e.g. target UE/server UE. There is no scenario to provide location to multiple UEs, groupcast is not applicable.


It can be seen from the table that three messages may be applicable for groupcast: assistant data request, provide assistant data, location request. But in our view, the message size for assistant data request and location request is not a concern, there is no need to optimize the signalling overhead for this two messages. For provide assistant data, although groupcast may be applicable, groupcast ID (and potentially security parameters) needs to be provided beforehand. However, Groupcast ID (and potentially security parameters) cannot be provided during the capability exchange stage, as the anchor UEs haven’t been decided during that stage. So, it means there should be additional unicast SLPP message to each of the anchor UEs to provide groupcast ID (and potentially security parameters). Then the gain of overhead reduction of groupcast is not so evident, especially considering that exchanging assistant data is one shot for most of the cases. Furthermore, currently sidelink only support application layer security for broadcast and groupcast. The work on support SLPP layer or lower layer security may be large.
Groupcast of SLPP message is deprioritized in this release.

SA3 currently is discussing security issues regarding groupcast and waiting for RAN2 feedback on more information of groupcast relating to the LS S3-230430. RAN2 can simply tell SA3 that RAN2 will not specify groupcast in this release.

	SA3[S3‑230430] LS

SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions for protecting broadcasted/groupcasted SL positioning signaling when the basic groupcast/broadcast procedure is stable. SA3 would appreciate more information (e.g. user cases for broadcast/groupcast, detailed operations) from RAN2 for developing feasible solutions, if any.


Tell SA3 that groupcast of SLPP message will not be supported in this release.

Broadcast
In RAN2 #119bis, the following agreement was made:

	RAN2 agrees to support unicast SLPP/RSPP session-based operation and to study the applicability of groupcast/broadcast to SLPP/RSPP group operation.  FFS if groupcast/broadcast operation, if supported, would be session-based or sessionless.


And in RAN2 #120, it was agreed that:

	Agreement:

At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP sessionless operation can be supported.  FFS if sessionless operation can be operated with security.


The agreement above is related to broadcast, where mutual exchange of SLPP message can be avoided, i.e. sessionless operation can be applied.

For session based operation, the motivation of using broadcast is to reduce signalling overhead. Similar to the discussion of groupcast, the gain of broadcast is not obvious due to the need to additionally exchange SLPP message for providing broadcast ID and potentially dedicated security parameters. 

 Broadcast of SLPP message is only supported for session-less operation, where mutual exchange of SLPP messages can be avoided. 
Given that SA3 would like RAN2 to provide the use case for broadcast, and their main concern is whether the motivation of the broadcast is for signalling overhead reduction (based on this information, SA3 can then decide whether the broadcast should be designed per service). We suggest: 
Tell SA3 that the use case of broadcast is to support session-less operation to reduce signalling exchange needed for SL positioning. 
SLPP session

In last RAN2 meeting, RAN2 made the following agreement regarding session:

	R2 agree that for session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.

RAN2 agree that for session-based SLPP, a single SLPP session is created to support a single location request at least in case of a single target UE; FFS how sessions work if there are multiple target UEs in a single location request. 


One issue regarding session is whether session ID is needed in the SLPP message. The purpose to indicate session ID is to differentiate concurrent sessions between two end points. For LPP, concurrent session is supported, but session ID(except periodicSessionID) is not introduced in SLPP message, the reason is that a routing ID will be included in the NAS transport help identifying the serving LMF as well as session. While for periodic assistant data delivery session, LMF may change during the periodic assistant data delivery procedure, periodicSessionID is included in the LPP message to help maintaining one session during the whole assistant data delivery procedure.  

For SLPP, the transport layer is PC5-U, it is not possible to transmit a routing ID through PC5-U transport. Therefore, session ID has to be carried in the SLPP layer itself to distinguish different SLPP sessions.

SLPP session ID should be carried in SLPP message to distinguish concurrent SLPP sessions between two endpoints. 
Regarding the agreement “a single SLPP session is created to support a single location request at least in case of a single target UE”, our understanding is that the intention is to follow LPP design. For LPP, there are only two entities (client and server) involved in the SLPP message exchange. A LPP session only involves two end points. However, different from LPP, multiple UEs may be involved in the SLPP message exchange. If multiple UEs are involved in one session, it would be quite different from LPP. Firstly, we don’t see the meaning of multiple UEs in one session. Does it mean that the same session ID is used among these UEs? As session ID is only used to differentiate concurrent sessions between two end points, the same session ID can be used between different pair of end points. There is no value to restrict to use the same session ID between different pair of UEs. Secondly, whether any of the UE in the session can initiate transaction towards any other UEs in the session? If so, how to know who is in the same session? And when the session is started/ended? Thirdly, do we allow one transaction among multiple UEs in the same session? Given that a lot of issues will be created, we suggest not to introduce the concept of multiple UEs involved in one session. And a single SLPP session is created to support a single location request means a single SLPP session between two UEs is created to support a single location request. Multiple SLPP sessions can be created between different UE pairs to support the same location request.

RAN2 to agree about the understanding of “a single SLPP session is created to support a single location request” : only a single SLPP session can be created between two UEs to support a single location request, multiple SLPP sessions can be created between different UE pairs to support the same location request. 
Keeping the concept of SLPP session within two end points simplifies the session creation and termination. The mechanism of session creation and termination for LPP can be reused for SLPP, i.e. the first SLPP message implicitly triggers the creation of SLPP session, the end of the last transaction trigger the termination of the SLPP session.

The mechanism of session creation and termination for LPP is reused for SLPP, i.e. the first SLPP message implicitly triggers the creation of SLPP session, the end of the last transaction trigger the termination of the SLPP session. 
Server UE


In last RAN2 meeting, when discussing whether server UE can be shown in the SL positioning procedure, companies have different view on whether to support server UE as a seperate entity from the target and anchor: 
Agreement:

Anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2.  Server UE can be further discussed at least for the case that the server UE is separate from the target and anchor.

Firstly, we notice that SA2 has already agreed that server UE can be a seperate entity:

	TS23.586-030
6.8 Procedures of Ranging/Sidelink Positioning control 

Either UE-only Operation or Network-based Operation is applied in the Ranging/Sidelink Positioning control procedures.
UE-only Operation as specified in this clause is applied for the following cases:

Neither Target UE nor Reference UE is served by NG-RAN

No Ranging/Sidelink Positioning capable LMF is available in the 5GC network

Editor’s Note: It is FFS whether and how LMF can indicate using “UE-only” operation to Target UE.

For any other cases, Network-based Operation as specified in clause 6.x and 6.y of TS 23.273[8] is applied.
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Figure 6.8.1-1 Procedures for Ranging/Sidelink Positioning control (UE-only operation) 

1. UE1 (i.e. Target UE) may receive a Ranging/SL Positioning Service request from

1a. SL Positioning Client UE over PC5 during procedures for Ranging/SL Positioning service exposure though PC5 as defined in clause 6.6.1.1;

For absolute location, the service request includes the SL Positioning Client UE’s user info and Target UE’s user info.

For relative location or ranging information, the service request includes the SL Positioning Client UE’s user info, Target UE’s user info, SL Reference UE’s user info(UE2/…/UEn).
1b. RSPP application layer.

The service request includes type of the result (i.e. absolute location, relative location or ranging information) and the required QoS
 2. UE1 discovers UE2/…/UEn (i.e. SL Reference UEs/Located UEs) as defined in clause 6.4, if needed.
NOTE 1: Details of security related procedures during UE discovery are developed by SA3.

3. If none of UE1/…/UEn are served by NG-RAN or the serving network does not support Ranging/SL Positioning, ,  UE-only Operation is applied.

4. UE1 and UE2/…/UEn perform capability exchange. Step 4 may be performed during step 5 and step 6 with coordination of SL Positioning Server UE.

5. If UE1 does not support SL Positioning Server functionalities, a SL Positioning Server UE (either co-located with a SL Reference UE/Located UE, or operated by a separate UE) is discovered (if not yet discovered in step 2) and selected. If a SL Positioning Server UE that is co-located with a SL Reference UE/Located UE or operated by a separate UE, UE1 discovers and selects the SL Positioning Server UE as described in clause 6.4 and requests SL Positioning Server UE to participate in the ranging/sidelink positioning.

NOTE 2: Details of security and privacy related procedures during SL Positioning Server UE discovery and operation are developed by SA3.
6. Sidelink Positioning assistant data is transferred among UE1/ …/UEn and the SL Positioning Server UE.

7. SL-PRS measurement is performed between UE1 and UE2/…/UEn and possibly also amongst UE2/…/UEn.

8. SL-PRS measurement data is transferred to the SL Positioning Server UE or is transferred to UE1 if it supports SL Positioning Server functionalities, in order to perform result calculation. Based on the type of the result received in step 1, absolute location, relative location or ranging information is calculated at the UE.

NOTE 3: Details of step 4-8 are developed by RAN WGs.
9. Ranging/SL Positioning result is transferred to

9a. SL Positioning Client UE over PC5 during procedures for Ranging/SL Positioning service exposure though PC5 as defined in clause 6.6.1.1;

9b. RSPP application layer.


Secondly, we do not see much work in RAN to support a seperate server UE:

- Discovery procedure: same as no separate case, i.e. indicate whether server UE role is supported. 

- Capability exchange procedure: The capability exchange procedure including IEs for the two cases are the same, i.e. indicating the supported positioning method for calculation.
- Server UE selection procedure: the selection criterion for the two cases is the same. Server UE only needs to have SL connection with target UE, same as anchor UE. 

- Assistant data exchange: There is no need for server UE to exchange assistant data with target UE or anchor UE. Target UE only exchanges assistant data with anchor UE. No difference for the two cases.
- Location exchange: Server UE only needs to exchange location information with target UE based on request from target UE. Target UE collects measurement result from anchor UEs and provides measurement results to server UE for calculation. Server UE then provides location estimate to target UE. There is no difference whether the server UE is an anchor UE or a separate UE.

Separate server UE from target and anchor UE is supported. 
Discovery

SA2 has indicated RAN2 to design the metafield of discovery message and to support at least UE role indication in the metafield. RAN2 made the following agreement regarding the information carried in discovery message in last RAN2 message.
Agreements:

RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much information is indicated about anchor UEs (e.g., knowledge of location).

The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and which messages.

The first issue needs to be clarified is whether multiple UE roles can be indicated in the discovery message. In our view, one UE may be able to support multiple UE roles. For example, a UE may support anchor UE and server UE at the same time. Therefore, the support of indicating of multiple UE roles is necessary.

Support indicating multiple UE roles in the metafield of discovery message. 
Regarding the FFS how much information is indicated about anchor UEs (e.g., knowledge of location), it is related to SA2 located UE, but RAN2 has no such definition of located UE. The definition of located UE in SA2 is as follow:

	Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.


Thus, for located UE defined in SA2, aside from indicating the UE is anchor UE, at least whether the location of the anchor UE is known or able to be known needs to be indicated in the metafield.

To indicate the located UE role in metafield, at least the UE role “anchor UE” as well as the indication “whether the location of the anchor UE is known or able to be known” are needed.  
Regarding the second FFS “ FFS if this applies to both discovery modes and which messages”, for discovery mode A, there is only Announcement message, UE’s role needs to be indicated in the Announcement message. For discovery mode B, there are two messages, Solicitation and Response message, or Direct Communication Request and Response message. The requested UE role can be included in the solicitation/Direct Communication Request message in order to limit the discoverees that response to this message. As the discoverer may request for multiple UE roles (e.g. anchor UE and server UE), discoveree needs to indicate which role it supports in the response message, so discoverer can decide the role to play for the discoveree.
Requested UE role(s) can be indicated in the metafield of solicitation/Direct Communication Request message. 
Which role(s) of the requested UE role(s) are supported can be indicated in the metafield of Response/Direct Communication Response message. 
Aside from UE role, additional information can also be included in the discovery message to reduce the number of candidate UEs to exchange capability which requires the establishment of unicast link, consuming a lot of signalling. This is especially beneficial for the case that there are a lot of UEs in proximity. 

The information that may be transmitted in the meatafield of discovery message include:

For discovery mode A:
- Supported SL positioning methods: To further facilitate SL positioning method determination without SLPP capability exchange to reduce signalling overhead.

- Mobility state (stationary or not): it affects anchor UE selection in that positioning may be interrupted due to movement or positioning accuracy may be degraded due to movement. 

- In coverage or not: UE needs to determine whether to involve LMF based on whether target and anchor UE is in coverage. 

- Location accuracy: as the location of the located UE can be acquired based on pre-configured location, GNSS module, WiFi/Bluetooth/Sensor, RAT dependent positioning( e.g. DL-TDOA, E-CID), the location accuracy of the located UE can vary considerably, and consequently impacting SL positioning accuracy to a great extent. The accuracy information in discovery message would be beneficial for the located UE selection.
For discovery mode B:

Solicitation/Direct Communication Request message:
- Requested SL positioning methods: To indicate that the discoveree who responses should support at least one of the requested methods.

- Low Mobility required: To indicate that the discoveree who responses should have low mobility. 

- In coverage required: To indicate that the discoveree who responses should be in coverage. 

- LOS path required: To indicate that the discoveree who responses should have LOS path with the discoverer.

- Location accuracy requirement: To indicate whether the location of the UE with location satisfy the required location accuracy.
Response/Direct Communication Response message:
- supported SL positioning methods: To indicate which of the requested positioning methods are supported. 

For discovery mode A, RAN2 to agree that at least the following information can also be included in the metafield of announcement message: supported SL positioning method(s), mobility state(stationary or not), in coverage or not, location accuracy.

For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of solicitation/Direct Communication Request message: Requested SL positioning methods, Low Mobility required, In coverage required, LOS path required, Location accuracy requirement.
For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of Response/Direct Communication Response message: Supported SL positioning methods.
Anchor UE/Server UE/located UE selection

In [2], SA2 indicates that:

	the service request received from Ranging/SL Positioning application layer (triggered by a SL Positioning Client UE over PC5 or by any application on the UE) and the service request received from LMF triggers the UE discovery and then the SLPP session.


It means that UE discovery procedure can be either triggered by UE itself or LMF. After the discovery procedure, anchor UE selection may be performed.
During the email discussion in last meeting, there are different views on when the anchor UE selection is performed:

- Option 1: anchor UE selection is performed after discovery message.

- Option 2: anchor UE selection is performed after capability exchange.
As we know, LPP doesn’t restrict the order of LPP message(36.305, 7.1.2.5):

LPP procedures are not required to occur in any fixed order, in order to provide greater flexibility in positioning.

So, a compromised solution is to follow the same principle as LPP, i.e. UE has the freedom to decide whether anchor UE selection is performed after discovery or additionally after capability exchange.

During the anchor UE selection, server UE and located UE can also be selected at the same time.

UE has the freedom to decide whether anchor UE(with or without knowledge of location) selection/server UE selection is performed after discovery or additionally after capability exchange.
 Another issue is related to who performs positioning method determination and the anchor/target/server UE selection.

In RAN2 #120 meeting, it is agreed that: 

	For out-of-coverage scenario, the functionalities of method determination, assistant data distribution and anchor UE selection can be performed by SL positioning server UE.


During the discussion, there were two different understandings over this agreement: 

- Understanding 1: different functionalities of server UE can be distributed over different UEs, all these UEs are considered as location server UE.
- Understanding 2: all the functionalities of server UE are located in the same UE, which is known as server UE.

According to SA2 definition on location server UE, understanding 1 is aligned with SA2 definition.

	SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.


RAN2 confirms the understanding that a UE is considered as server UE if it can perform any of the following functionalities: positioning method determination, assistant data distribution, anchor UE selection, and location calculation.

If discovery procedure is performed at a UE, and it performs capability exchange with the discovered UEs, in our view, it should be able to perform positioning method determination and anchor UE selection. RAN2 doesn’t consider the case that a UE is not capable of determining positioning method and performing anchor UE selection after performing discovery and SLPP capability exchange.   
RAN2 confirms that if a UE is able to perform discovery procedure and perform SLPP capability exchange with the discovered UEs, it is capable of determining the positioning method and selecting anchor/server UE.

If the above is confirmed, then when target UE initiates the SL positioning procedure, it should be able to determine the SL positioning method and selects anchor/server UEs, there is no need to look for another UE to perform this two functionalities.

In addition, if LMF is involved in the SL positioning, LMF may also have the freedom to perform SL positioning method determination function. Although we think LMF may not have enough information to make this decision, we are ok to give LMF such freedom. However, if it requires UE to report all the candidate UEs’ capability to determine the positioning method, it would consume a lot of signalling, the benefit cannot be justified.
RAN2 considers not to support that UE reports the discovered UEs’ sidelink capabilities to LMF.

Regarding anchor/server UE selection, in our view, at least the following aspects need to be considered:

- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known (only needed for the selection of anchor UE with the knowldge of location).

- whether the UE is in coverage. This information is used for UE to determine whether LMF needs to participate the SL positioning.  
RAN2 to agree at least the following aspects can be considered for anchor/server UE selection：
- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known (only needed for the selection of anchor UE with the knowldge of location)

- whether the UE is in coverage. 
SL-PRS QoS

Currently, there are two QoS:

-
LCS QoS, i.e. the location accuracy;

-
the PC5 QoS, i.e. the QoS for transmiting SLPP message.

There might be overlapping between SL-PRS transmissions/receptions, or between SL-PRS transmission/reception and other transmission/reception in UE side. UE needs to determine the SL-PRS transmission or reception priority when collision occur and only one transmission/reception is allowed. In our understanding, SL-PRS transmission or reception priority should be the same as the SLPP signalling priority, given they serve the same location service.

SL-PRS priority is determined based on SLPP signalling QoS.
SA2 LS

In [2], two questions are asked by SA2:

Question 1: What are the criteria from RAN2 perspective for the selection of a Located UE and SL Positioning Server UE? And when does the selection take place?

Question 2: SA2 discussed whether or not relative velocity in the S2-2305750 would be feasible to specify in Rel-18, and would like to see if RAN2 and RAN1 has any feedback. SA2 would also welcome feedbacks on other results defined in S2-2305750. 

The first question has been addressed in section 2.7. For the second question, RAN1 has sent LS [3] to RAN2:

	- For relative positioning and ranging, only relative velocity w.r.t. another UE can be estimated.


So at least from RAN1 point of view, it is feasible to estimate velocity. But in our understanding, from RAN2 point of view, we can also consider RAN2 solutions to measure relative velocity. For example, relative velocity can be acquired based on e.g. two location estimates acquired by UE/LMF and the time elapsed between the two location estimates. For SL positioning, it is UE/LMF to control the positioning process. Thus, UE/LMF is able to request for measurements and location results multiple times in one SLPP session. If relative velocity is acquired in this way, we think there is no much work to do in RAN2 to support relative velocity in Rel-18. 

Besides, the accuracy of relative velocity defined in positioning QoS in S2-2305750 may not be necessary, as it can be determined based on the accuracy of location estimates.
Reply SA2 that, from RAN2 point of view, if relative velocity is acquired based on UE/LMF acquiring two location estimates, it is feasible for RAN2 to support it in Rel-18. If other solution is defind in RAN1, it should be RAN1 to evaluate whether it is feasible to support in Rel-18. Besides, the accuracy of relative velocity defined in positioning QoS in S2-2305750 may not be necessary, as it can be determined based on the accuracy of location estimates.
Conclusions  

Group positioning is deprioritized in this release.
Tell SA2 that RAN2 is not intended to support multiple target UEs in one session.

Groupcast of SLPP message is deprioritized in this release.

Tell SA3 that groupcast of SLPP message will not be supported in this release.

 Broadcast of SLPP message is only supported for session-less operation, where mutual exchange of SLPP messages can be avoided. 
Tell SA3 that the use case of broadcast is to support session-less operation to reduce signalling exchange needed for SL positioning. 
SLPP session ID should be carried in SLPP message to distinguish concurrent SLPP sessions between two endpoints. 
RAN2 to agree about the understanding of “a single SLPP session is created to support a single location request” : only a single SLPP session can be created between two UEs to support a single location request, multiple SLPP sessions can be created between different UE pairs to support the same location request. 
The mechanism of session creation and termination for LPP is reused for SLPP, i.e. the first SLPP message implicitly triggers the creation of SLPP session, the end of the last transaction trigger the termination of the SLPP session. 
Separate server UE from target and anchor UE is supported. 
Support indicating multiple UE roles in the metafield of discovery message. 
To indicate the located UE role in metafield, at least the UE role “anchor UE” as well as the indication “whether the location of the anchor UE is known or able to be known” are needed.  
Requested UE role(s) can be indicated in the metafield of solicitation/Direct Communication Request message. 
Which role(s) of the requested UE role(s) are supported can be indicated in the metafield of Response/Direct Communication Response message. 
For discovery mode A, RAN2 to agree that at least the following information can also be included in the metafield of announcement message: supported SL positioning method(s), mobility state(stationary or not), in coverage or not, location accuracy.

For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of solicitation/Direct Communication Request message: Requested SL positioning methods, Low Mobility required, In coverage required, LOS path required, Location accuracy requirement.
For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of Response/Direct Communication Response message: Supported SL positioning methods.
UE has the freedom to decide whether anchor UE(with or without knowledge of location) selection/server UE selection is performed after discovery or additionally after capability exchange.
RAN2 confirms the understanding that a UE is considered as server UE if it can perform any of the following functionalities: positioning method determination, assistant data distribution, anchor UE selection, and location calculation.

RAN2 confirms that if a UE is able to perform discovery procedure and perform SLPP capability exchange with the discovered UEs, it is capable of determining the positioning method and selecting anchor/server UE.
RAN2 considers not to support that UE reports the discovered UEs’ sidelink capabilities to LMF.
RAN2 to agree at least the following aspects can be considered for anchor/server UE selection：
- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known (only needed for the selection of anchor UE with the knowldge of location)

- whether the UE is in coverage. 
SL-PRS priority is determined based on SLPP signalling QoS.
Reply SA2 that, from RAN2 point of view, if relative velocity is acquired based on UE/LMF acquiring two location estimates, it is feasible for RAN2 to support it in Rel-18. If other solution is defind in RAN1, it should be RAN1 to evaluate whether it is feasible to support in Rel-18. Besides, the accuracy of relative velocity defined in positioning QoS in S2-2305750 may not be necessary, as it can be determined based on the accuracy of location estimates.
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3. Determine UE-only Operation
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