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[bookmark: _heading=h.wt7xoax1kbms]1	Introduction 
At RAN2#119-e and RAN2#119bis-e meetings, RAN2 discussed and achieved some agreements on scenarios, architecture, definitions, terminologies, and basic protocol aspects for sidelink positioning. In this paper, we provide our view on signalling procedures and design considerations to make further progress. 

[bookmark: _heading=h.fj5477v6w1xv]2	Discussion 
[bookmark: _heading=h.narjfff4eg5v]2.1	Overall high-level sidelink positioning procedure
RAN2 has agreed three coverage scenarios and two operations scenarios for R18 sidelink positioning procedure, as below: 
	Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.
Study the architecture and signalling procedures to enable at least the following two operation scenarios:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.



RAN2 has agreed to introduce a new protocol (SLPP/RSPP) for sidelink positioning procedures between UEs, as below:
	Introduce a new protocol for sidelink positioning procedures between UEs (name FFS, e.g., RSPP, SLPP).  FFS where it is specified.
The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).



RAN2 has agreed SLPP/RSPP shall support at least five procedures/functionalities as below:
	In order to enable sidelink positioning, SLPP/RSPP shall support at least the following functionalities:
1. SL Positioning Capability Transfer
2. SL Positioning Assistance Data exchange
3. SL Location Information Transfer
4. Error handling
5. Abort
This agreement does not imply any specific signalling structure.



In out-of-coverage (OOC), PC5-only-based positioning is necessarily required because Uu-based positioning is supported in out-of-coverage, so it is a new and important demand in R18 sidelink positioning.

In in-coverage (IC), combination of Uu- and PC5-based positioning (a.k.a. hybrid positioning) is possible only where a target UE is inside of network coverage, i.e. connectable to NG-RAN node and LMF via Uu-link. Sidelink positioning can enable to achieve and improve positioning estimation quality by e.g. using LOS (line of sight) UE instead of NLOS (non-line of sight) gNB, if Uu-based positioning is not sufficient. Joint Uu- and PC5-based positioning in in-coverage is one of practical deployment scenarios in R18 sidelink positioning.

In partial coverage (PC), PC5-only-based positioning is supported where target UE is outside (but anchor UE is inside) of network coverage, in this case, anchor UEs can be controlled by the network. While joint Uu- and PC5-based positioning is supported where target UE is inside (but anchor UE is outside) of network coverage, in this case, anchor UE can be controlled by target UE. It can be easily observed that most procedures in partial coverage could be covered by procedures in in-coverage and out-of-coverage scenarios.  

Therefore, RAN2 can consider two basic scenarios with priority, PC5-only-based positioning in out-of-coverage and hybrid positioning in in-coverage. We then can easily make the procedures for other cases from achieved basic scenarios at the next stage.

Proposal 1. 	RAN2 to study two scenarios with priority, PC5-only-based positioning in OOC and hybrid (i.e. PC5- and Uu-based) positioning in IC. 
[bookmark: _heading=h.llfvhism5326]
Overall sidelink positioning procedure may generally include signalling procedures and functionalities below:
· Triggering a location service
· Initiation of sidelink positioning (i.e., determine whether to trigger a sidelink positioning request or not)
· Discovery 
· Anchor UE selection 
· PC5 connection setup (between target UE and anchor UEs)
· LPP session establishment (i.e., determine whether to involve LMF or not)
· SLPP session establishment (for session-based operation only)
· Assistance data exchange (e.g., (SL-)PRS configuration and resource allocation)
· (SL-)PRS activation 
· (SL-)PRS transmission and measurement 
· Measurement report 
· Positioning calculation
· Response of location service (i.e., delivery of location information) 

Here some steps and functionalities are not required according to session-based/less operation, operation scenarios (e.g. PC5-only, hybrid), coverage scenarios (e.g. IC, PC, OOC), service type (e.g. absolute positioning, relative positioning, ranging), positioning type (e.g. UE-based, UE-assisted/NW-based), etc. 

[bookmark: _heading=h.gjdgxs]2.1.1		PC5-only-based positioning
PC5-only-based positioning is possible in all coverage scenarios i.e., in-coverage, partial coverage and out-of-coverage. Here, procedures working with the network (NG-RAN node, LMF, etc) are skipped in out-of-coverage but optional choice in in-coverage and partial coverage. 

[image: ]
Picture 1: Overall high-level PC5-only-based positioning procedures

1a.	Triggering a location service: A location service can be triggered by an LCS client residing in the network and the UE.
1b.	Initiation of sidelink positioning: Target UE or LMF determines whether to trigger a sidelink positioning request or not.
2a.	Discovery: Upon a sidelink positioning request, the discovery procedure is started.
2b.	Anchor UE selection: After the discovery procedure, proper anchor UE(s) are selected for sidelink positioning. 
2c.	PC5 connection setup: PC5 connections are set up between target UE and anchor UE(s) for SL-PRS transmission/reception and exchange of signalling messages. 
3a.	LPP session establishment: LMF can be involved for PC5-only-based positioning. 
3b.	SLPP/RSPP session establishment: SLPP/RSPP session between UEs is established for session-based operation.
4a.	Assistance data exchange: SL-PRS is configured/assigned to anchor UE(s) and/or target UE for PC5-only-based positioning.
5a: SL-PRS activation: SL-PRS is activated for transmission.
5b.	SL-PRS transmission and measurement: SL-PRS transmission/measurement are performed over PC5-link.
5c.	Measurement report: Measurement reports are delivered to the positioning calculation entity (e.g., LMF or SL positioning calculation UE)
5d. Positioning calculation: The positioning calculation entity calculates a final location from measurement data.
5e. Response of location service: The calculated location is delivered to LCS client

[bookmark: _heading=h.qqbu95xpqtbp]2.1.2		Combination of Uu- and PC5-based positioning
Combination of Uu- and PC5-based positioning (a.k.a. hybrid positioning) can enable to achieve and improve positioning estimation quality by e.g. using LOS (line of sight) UE instead of NLOS (non-line of sight) gNB when Uu-based positioning is not sufficient if only where a target UE is inside of network coverage.

[image: ]
Picture 2: Overall high-level Combination of Uu- and PC5-based positioning procedures

1a.	Triggering a location service: A location service can be triggered by an LCS client residing in the network and the UE.
1b.	Initiation of sidelink positioning: Target UE or LMF determines whether to trigger a sidelink positioning request or not.
2a.	Discovery: Upon a sidelink positioning request, the discovery procedure is started.
2b.	Anchor UE selection: After the discovery procedure, proper anchor UE(s) are selected for sidelink positioning. 
2c.	PC5 connection setup: PC5 connections are set up between target UE and anchor UE(s) for SL-PRS transmission/reception and exchange of signalling messages. 
3a.	LPP session establishment: LMF can be involved for Combination of Uu- and PC5-based positioning. 
3b.	SLPP/RSPP session establishment: SLPP/RSPP session between UEs is established for session-based operation.
3c.	NRPPa session establishment: NRPPa session between LMF and NG-RAN node (gNB) is established for Combination of Uu- and PC5-based positioning.
4a.	Assistance data exchange: SL-PRS is configured/assigned to anchor UE(s) and/or target UE for Combination of Uu- and PC5-based positioning.
4b.	Assistance info control: PRS is configured to NG-RAN node (gNB) for Combination of Uu- and PC5-based positioning
5a: SL-PRS/PRS activation: SL-PRS and PRS are activated for transmission
5b.	SL-PRS/PRS transmission and measurement: SL-PRS transmission/measurement are performed over PC5-link and PRS transmission/measurement are performed over Uu-link.
5c.	Measurement report: Measurement reports are delivered to the positioning calculation entity (e.g., LMF or SL positioning calculation UE)
5d. Positioning calculation: The positioning calculation entity calculates a final location from measurement data.
5e. Response of location service: The calculated location is delivered to LCS client

[bookmark: _heading=h.xpb0z8mohvhh]2.2	Triggering of sidelink positioning
[bookmark: _heading=h.mnufvjxujjnk]2.2.1	Triggering of location service
In traditional Uu-based positioning, the triggering of location service is invoked at LCS client/AF. LCS Client is an entity that interacts with GMLC for the purpose of obtaining location information for one or more UEs. Also, an LCS Client may reside in the UE. In TS 23.273, different types of LR (location requests) in the context of Uu-based positioning were defined based on the type of positioning application/service, including Network Induced Location Request (NI-LR), Mobile Terminated Location Request (MT-LR) and Mobile Originated Location Request (MO-LR). Each of these requests are able to support different services and requirements. With a MT-LR and NI-LR, an LCS client or AF external can initiate a location request to an UE. The AMF initiates a network triggered Service Request procedure to establish a signalling connection with the UE. With a MO-LR, a UE sends an MO-LR Request message included in a UL NAS TRANSPORT message to a serving PLMN for location related information for the UE. The AMF selects an LMF then invokes the location service operation towards the LMF. 

For sidelink positioning, architecture for triggering of location service is very similar to Uu-based positioning that is triggered by an LCS client residing at the network side or the UE side. In addition, RAN2 agreed not to introduce SL positioning client UE for now at RAN2#119bis-e meeting, as below: 
	RAN2 do not introduce SL positioning client UE for now.  If there is a need to introduce it later (e.g. in the normative work), we can introduce it then.



In sidelink positioning, MO-LR triggered from a target UE or an anchor UE can be applicable regardless of coverage scenarios i.e. for all coverage scenarios (out-of-coverage, in-coverage, partial coverage). Whereas MT-LR/NI-LR triggered from the network side can be applicable for in-coverage scenarios. 

Observation 1.	Types of location requests are applicable in sidelink positioning depending on coverage scenarios. MO-LR can be applicable for all coverage scenarios (out-of-coverage, in-coverage, partial coverage), whereas MT-LR/NI-LR can be applicable for only in-coverage scenarios. 

[bookmark: _heading=h.bs7eu7qymupm]2.2.2	Initiation of sidelink positioning
Regarding triggering of sidelink positioning, RAN2 has agreed to wait for SA2 at RAN2#119-e meeting as follows:
	RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers



But we also would like to share our preliminary views on which entity determines whether to trigger a sidelink positioning request or not, because which is the first step of sidelink positioning and impact positioning response time. 

The location request from an LCS client generally may not indicate positioning type i.e. Uu-link positioning or sidelink (PC5-link) to be applied for a target UE. But the location service request may have the requirements for positioning a target UE, where the message carries LCS requested QoS information (e.g. accuracy, response time, LCS QoS Class), the requested maximum age of location, the requested type of location (e.g. "current location", "current or last known location") and optionally for a current location, a scheduled location time. Like Uu-based positioning, if LR (whatever LR type) is triggered where the target UE is inside of network coverage, the network (e.g. LMF, AMF, gNB) can decide whether Uu-based vs. sidelink positioning or hybrid (i.e. PC5- and Uu-based) operation, based on traditional location requirements to support better positioning quality. 

In sidelink positioning, if a target UE is outside of network coverage, the target UE shall decide to trigger a sidelink positioning. In in-coverage, similar to Uu-based positioning, the LMF can decide whether to trigger a sidelink positioning request or not. However, it is not feasible to decide positioning type by LMF alone due to lack of sidelink positioning related information before discovery and capacity exchange procedures. So the target UE and LMF should jointly determine whether to request a sidelink positioning or not, by considering the conditions for sidelink positioning e.g. capability, preference, operator policy, etc. Actually that can be known from the SLPP/RSPP capacity exchange procedure between the target UE and anchor UE(s), as shown picture below (it is modified from TS 38.305 picture 5.2-1);

[image: ]
Picture 3: Location Service Support with Sidelink Positioning by NG-RAN

1a.	Either: some entity in the 5GC (e.g. GMLC) requests some location service (e.g. positioning) for a target UE to the serving AMF.
1b.	Or: the serving AMF for a target UE determines the need for some location service (e.g. to locate the UE for an emergency call).
1c.	Or: the UE requests some location service (e.g. positioning or delivery of assistance data) to the serving AMF at the NAS level.
2.	The AMF transfers the location service request to an LMF.
3a.	The LMF requests an anchor UE discovery to the target UE.
3b. The target UE starts a discovery procedure.
3c.	The target UE performs capacity exchange procedure with discovered anchor UE(s) via PC5 interface.
3d.	The target UE provides an anchor UE discovery response to the LMF.
4a. The LMF determines which positioning type (e.g., Uu-based, sidelink, both) is triggered i.e., whether to trigger a sidelink positioning procedure or not, and whether to trigger a Uu-based positioning procedure or not.
4b.	The LMF requests a sidelink positioning (if sidelink positioning triggered in 4a) to the target UE.
5a.	The LMF instigates location procedures with the serving and possibly neighbouring ng-eNB or gNB in the NG-RAN – e.g. to obtain positioning measurements or assistance data, if needed.
5b.	The LMF instigates location procedures with the target UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE (if Uu-based positioning triggered in 4a).
5c.	The target UE instigates location procedures with the anchor UEs, i.e. the sidelink positioning is performed between the target UE and the anchor UE(s), upon a sidelink positioning request (if sidelink positioning triggered in 4a).
6.	The LMF provides a location service response to the AMF and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
7a.	If step 1a was performed, the AMF returns a location service response to the 5GC entity in step 1a and includes any needed results – e.g. a location estimate for the UE.
7b.	If step 1b occurred, the AMF uses the location service response received in step 4 to assist the service that triggered this in step 1b (e.g. may provide a location estimate associated with an emergency call to a GMLC).
7c.	If step 1c was performed, the AMF returns a location service response to the UE and includes any needed results – e.g. a location estimate for the UE.
As shown in step 3 (3a ~ 3d), joint determination will introduce the signalling overhead and latency, so it will result in additional delayed response time.

Observation 2.	Joint (i.e. UE and NW) determination of whether to trigger a sidelink positioning request will introduce the signalling overhead and latency, which results in additional delayed response time. 

If MO-LR is triggered on the target UE, the target UE can immediately trigger a sidelink positioning request and start discovery procedure without delay, which could reduce signalling overhead and latency. 

[image: ]
Picture 4: Location Service Support when MO-LR is triggered on the target UE

1.	A location service (e.g. positioning) is triggered on the target UE.
2.	The target UE determines which positioning type is triggered i.e., whether to trigger a sidelink positioning procedure or not, and whether to trigger a Uu-based positioning procedure or not.
3.	The target UE requests a Uu-based positioning (if Uu-based positioning triggered in 2) to the LMF, which includes the location service.
4a.	The LMF instigates location procedures with the serving and possibly neighbouring ng-eNB or gNB in the NG-RAN – e.g. to obtain positioning measurements or assistance data, if needed.
4b.	The LMF instigates location procedures with the target UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE (if Uu-based positioning triggered in 2).
4c.	The target UE instigates location procedures with the anchor UEs, i.e. the sidelink positioning is performed between the target UE and the anchor UE(s) (if sidelink positioning triggered in 2).
6a.	The LMF/AMF returns a location service response to the UE and includes any needed results – e.g. a location estimate for the UE.

If MT-LR/NI-LR is triggered on the network, the LMF may determine whether to trigger a sidelink positioning request or not by prediction of the possibility of Uu-based positioning based on serving cell information and cell topology. 

[image: ]
Picture 5: Location Service Support when MT-LR/NI-LR is triggered on the network

1a.	Either: some entity in the 5GC (e.g. GMLC) requests some location service (e.g. positioning) for a target UE to the serving AMF.
1b.	Or: the serving AMF for a target UE determines the need for some location service (e.g. to locate the UE for an emergency call).
2.	The AMF transfers the location service request to an LMF.
3.	The LMF determines which positioning type is triggered i.e., whether to trigger a sidelink positioning procedure or not, and whether to trigger a Uu-based positioning procedure or not. 
4.	The LMF requests a sidelink positioning (if sidelink positioning triggered in 3) to the target UE.
5a.	The LMF instigates location procedures with the serving and possibly neighbouring ng-eNB or gNB in the NG-RAN – e.g. to obtain positioning measurements or assistance data, if needed.
5b.	The LMF instigates location procedures with the target UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE (if Uu-based positioning triggered in 3).
5c.	The target UE instigates location procedures with the anchor UEs, i.e. the sidelink positioning is performed between the target UE and the anchor UE(s), upon a sidelink positioning request (if sidelink positioning triggered in 3).
6.	The LMF provides a location service response to the AMF and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
7a.	If step 1a was performed, the AMF returns a location service response to the 5GC entity in step 1a and includes any needed results – e.g. a location estimate for the UE.
7b.	If step 1b occurred, the AMF uses the location service response received in step 4 to assist the service that triggered this in step 1b (e.g. may provide a location estimate associated with an emergency call to a GMLC).

To reduce latency, therefore, it would be suggested that at least target UE or LMF determines whether to trigger a sidelink positioning request or not for MO-LR or MT-LR/NI-LR, respectively. 

And, when Uu-based positioning is progress, triggering a sidelink positioning may be needed for hybrid positioning or switching of positioning type, and vice versa. Hence, additional sidelink or Uu-based positioning request can be triggered by the target UE or LMF at any step of ongoing positioning operation based on conditions, for example, if location estimate is insufficient e.g., poor QoS, if the failed result is predictable due to lack of LOS and unstable Uu-link connection, and so on. 

Additionally, whether to trigger a sidelink positioning request or not at initial step can be determined based on the conditions by network, e.g., preference, operating policy, etc. 

Proposal 2.	Whether to trigger a sidelink positioning request is determined by the target UE or LMF. 
		1: For MO-LR, at least target UE determines whether to trigger a sidelink positioning request or not
		2: For MT-LR/NI-LR, at least LMF determines whether to trigger a sidelink positioning request or not 
		3: LMF or target UE determines whether to trigger additional sidelink/Uu-based positioning request or not when a positioning is currently progress. 
		4: Initial triggering of a sidelink positioning request can be based on the condition by network.

[bookmark: _heading=h.nv8w8ggam42q]2.3		Procedures related to SL Positioning Capability Transfer
[bookmark: _heading=h.z7iw7ejgc3am]2.3.1		Discovery
Upon a sidelink positioning request, the discovery procedure is started. According to TS 23.304, legacy model A and model B for sidelink communication discovery can be a baseline for sidelink positioning discovery procedure, where discovery messages may include higher layer criteria such as authorization, policy provisioning, service capability, UE type, etc. This part will be discussed in SA2. 

[bookmark: _heading=h.ms4t4aix2om2]2.3.2	Anchor UE selection
After discovery procedure, the capacity transfer procedure between target UE and discovered UE(s) will be generally performed via PC5 interface. A capacity exchange procedure between a target UE and discovered UE(s) is a preparation step for anchor UE selection. Through the capacity exchange procedure, a target UE is able to properly select more suitable anchor UE(s) depending on requirement and conditions. After capacity exchange, anchor UE(s) among candidate anchor UE(s) for sidelink positioning can be finally selected by negotiation with a target UE. The group consisting of target UE and proper anchor UEs can be now set up for sidelink positioning operation.

RAN2 needs to be discussed for selection of anchor UE on AS layer criteria (during SL positioning capability transfer) in addition to higher layer criteria (during discovery procedure). Basically, capabilities related to sidelink positioning should be matched between target UE and anchor UE, e.g., support SL-PRS transmission or measurement, supported sidelink positioning method, providing location information, service type (e.g., absolute positioning, relative positioning, ranging), QoS, etc. 

Observation 3.	Anchor UE can be selected based on ability of SL-PRS transmission/measurement, supported sidelink positioning methods, providing location information, service type, QoS, etc

Unlike Uu-based positioning consisting of gNB, sidelink positioning consists of anchor UE(s) instead of gNBs in a fixed position, so it may or may not be stable depending on anchor UE(s) conditions e.g., location accuracy and mobility. For absolute positioning, to locate a target UE relative to the anchor UEs due to its location is calculated from the provided location of anchor UE(s). So an estimated location accuracy of a target UE depends on the accuracy of anchor UE location, moreover, its location and accuracy may fluctuate according to mobility movement. 

For example, if anchor UE is a type of normal UE (e.g., a handset type cell phone), anchor UE may move along the road in V2X use case, or randomly in some cases. But, if anchor UE is a type of RSU, anchor UE may be in a fixed position and located along the road. For V2X use case, it is worthwhile to select RSU-type UE and normal UE with as similar velocity and direction as possible in order to achieve a stable positioning operation, because that could at most avoid the possibility of leaving of anchor UE during positioning operation. 

Therefore, RAN2 should consider type of UE, location accuracy, mobility (e.g., velocity and direction) due to the uncertainty of wireless environment.

Proposal 3.	Anchor UE can be selected based on the type of UE (e.g. normal UE or RSU), location accuracy, velocity and direction, especially for V2X use case.

Besides, the required number of anchor UEs may depend on the positioning type (e.g., relative positioning or absolute positioning), positioning method (e.g., SL-TDoA, RTT-type sidelink positioning, etc) and QoS requirements.

[bookmark: _heading=h.z8omvi82kv9h]2.3.3	PC5 connection establishment
[bookmark: _heading=h.atks6y5gqtsp]2.3.3.1	Two aspects for cast type, SL-PRS transmission and positioning signaling transportation
After anchor UE selection, PC5 (sidelink) connection will be set up between target UE and anchor UE(s) for two purposes, one is for SL-PRS transmission/reception and another one is for positioning signalling transportation (e.g., exchange of SLPP/RSPP messages). 

In RAN1#110bis-e meeting, unicast and groupcast are introduced for SL-PRS transmission, but broadcast is considered as a working assumption, as follows:
	From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types



The study scope of cast types in RAN2 was clarified at RAN2#119-e meeting. Regarding the cast type for SL-PRS transmission, RAN2 agreed to follow RAN1 decision. RAN2 study of cast type is only for positioning signalling, as follows: 
	RAN2 will study the question of cast type for positioning signalling. For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope.



[bookmark: _heading=h.aahzaurtqatz]2.3.3.2	Cast types of positioning signaling transportation
In RAN2#119bis-e meeting, RAN2 agreed that unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signalling, and groupcast/broadcast will be also considered including security issues, as follows:
	Unicast/one-to-one operation is assumed as baseline for exchange of sidelink positioning signaling.
RAN2 shall study applicability of at least the following positioning signaling for groupcast/broadcast (in addition to unicast), including addressing any security aspects (involving SA3 where needed). FFS the specific use case:
· SL positioning capability transfer
· SL positioning assistance data
· FFS SL location information transfer



Unicast is the only cast type that can support higher layer connection over e.g., V2X/ProSe layer between UEs, therefore, at least unicast should be supported for handling SLPP/RSPP procedures and signalling.

Anchor UE selection procedure is to find proper anchor UE(s), where PC5 connection between target UE and discovered UE(s) may use unicast for privacy issues due to the capacity transfer procedure may or may not include privacy information such as its own location information, depending on positioning type (e.g., relative positioning or absolute positioning) and positioning method (e.g., SL-TDoA, RTT-type sidelink positioning, etc). A target UE does not know that until it receives a capacity response thus at least capacity response should be conveyed via PC5 unicast (PC5-S unicast or RC5-RRC). And, UE privacy information can be included in location information transfer procedure as well. 

Observation 4.	At least unicast can be used when capacity exchange and location information transfer procedures due to privacy issues.

With unicast SLPP/RSPP procedures, detailed control and configuration between a target UE and a certain anchor UE will be possible. But, unlike LPP, SLPP/RSPP messages need to be transferred between a target UE and multiple anchor UEs. As the number of anchor Ues is increased e.g., in SL TDOA or SL multi-RTT, the signalling burden and latency may be quite increased. 

Observation 5.	Unicast could increase signalling overhead and latency as much as the number of anchor UEs e.g. in SL TDOA or SL multi-RTT.

Capacity and location information messages unfortunately may include the privacy information of normal users, but may not include the private information in case of RSU. One possible type of anchor UE is like an RSU in a fixed position (and known its own location) to support the role of TRP to assist sidelink positioning, i.e., by transmitting and/or receiving reference signals and providing positioning-related information, which could help for stable sidelink positioning. 

Observation 6.	No security and privacy issues on all cast types and procedures for RSU-type anchor UE. 

For singling overhead and latency reduction, to use of groupcast (in addition to unicast) to carry SLPP/RSPP messages within a pair/group of target UE and anchor UEs is considered. Assistance data transfer procedure can benefit from lower signalling overhead and scalability when handled via groupcast/broadcast, e.g. for efficiently transferring the same assistance data to multiple anchor UEs. The use of groupcast/broadcast can be useful for signalling overhead and latency reduction from RAN2 point of view. In addition, broadcast could be useful for session-less operation and also work in idle mode. 

We can see pros and cons on cast types of sidelink. We are fine as a starting point of study that unicast is considered as baseline, but broadcast/groupcast should be considered, especially for at least common assistant data transfer procedure between multiple UEs. As observed above, there is no security and privacy issues even on broadcast/groupcast in case of RSU-type anchor UE

Proposal 4.	Unicast/one-to-one operation is used between two UEs, i.e., between a target UE and an anchor UE, for capacity exchange and location information procedures. Broadcast/groupcast operations can be used between multiple UEs for assistant data transfer procedure.

From RAN2 point of view, designing a common/unified framework for cast types irrespective of procedures and messages should be preferred. It will be a complicated solution to use different cast types on different procedures and even in messages. In our view, there are two practical and simple solutions, one is a unicast SLPP/RSPP session-based solution and another is a broadcast SLPP/RSPP session-less solution. 

[bookmark: _heading=h.ro6sg1ka39gn]2.4	Positioning protocol session establishment
[bookmark: _heading=h.8yxvahhjrok3]2.4.1	LPP session establishment (Involvement of LMF)
In Uu-based positioning, we assumed that UE is always in-coverage and connected to the network. So, the LMF manages the overall coordination, including scheduling of resources, location calculation, QoS (velocity and accuracy) estimation, positioning method determination, UE-based positioning assistance, and interacting with RAN nodes. 

In sidelink positioning, whether to involve LMF or not has an impact on overall signalling procedures. LMF may or may not be involved depending on coverage scenarios and operation scenarios. LMF/gNB can be involved to support positioning calculation for UE-assisted (NW-based) positioning and to receive assistance data from LMF/gNB. LMF can be connected to target UE via direct Uu-link in in-coverage and in partial coverage (i.e. where target UE is inside but anchor UE is outside of network coverage), or by relay UE via PC5-link in partial coverage (i.e, where target UE is outside but anchor UE is inside of network coverage). 

For PC5-only-based positioning in out-of-coverage, it is obvious that the LMF cannot be involved, thus sidelink positioning in out-of-coverage should be performed only within a pair/group of UE (target UE and anchor UEs), not having the connection with any network node/entity. Therefore, sidelink positioning essentially can be done at least within the sidelink positioning group without the help of the LMF, regardless of coverage scenarios. 

In partial coverage, it is conceivable for target UE to connect to the LMF based on target UE coverage status. If a target UE is inside of network coverage, it is possible to connect to the LMF via direct Uu-link, in this case, LMF can be optionally involved to assist PC5-based positioning, but which could lead to an increase of signalling overhead and latency, which is similar to in-coverage scenarios. If target UE is outside of network coverage, it is possible to connect to the LMF via PC5-link of a certain anchor UE who is inside of network coverage, i.e., U2N relay. However, we could not see significant benefit on LMF-involvement but it could introduce additional signalling overhead, latency and complexity. 

Observation 7.	LMF-involvement could lead to increased signalling overhead and latency in sidelink positioning procedure.

For hybrid positioning where target UE is inside of network coverage (in in-coverage and partial coverage), it is beneficial to involve the LMF for hybrid positioning for better positioning accuracy in certain cases even though some disadvantages (signalling overhead, latency and complexity). An LPP session between target UE and LMF can be established for joint operation of Uu-based and PC5-based positioning.

Proposal 5.	LMF is involved for hybrid positioning (i.e. PC5- and Uu-based) where a target UE is inside of network coverage. 

For at least hybrid positioning, LPP should be extended/enhanced to cover sidelink positioning. In RAN2#119bis-e meeting, RAN2 agreed to down-select by further discussion during normative work, as follows:

	Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
3. Use of SLPP/RSPP between the UE and the LMF



[bookmark: _heading=h.xxb6y9wmvfam]2.4.2	LPP session extension for anchor UE control
In hybrid positioning, it is expected to jointly use gNBs (NG-RAN nodes) and anchor UEs to estimate the location of a target UE. In order to achieve the joint positioning, the LMF has to configure the PRS of gNBs over NRPPa protocol via Uu-link or wired link. The SL-PRS of anchor UEs can be configured over SLPP/RSPP protocol via PC5-link or LPP protocol via Uu-link. 
In current LPP specification, there is no procedure and messages of SL-PRS configuration for anchor UE. It may be possible to configure SL-PRS configuration to anchor UE over SLPP/RSPP protocol between UEs via PC5-link., but this could cause unnecessary latency, as shown as picture below:

[image: ]
Picture 6: Anchor UE configuration over SLPP/RSPP protocol (between UEs)

1a.	LPP session is established between target UE and LMF.
1b.	NRPPa session is established between gNB and LMF.
2b.	SLPP/RSPP session is established between target UE and anchor UE.
3a.	LMF sends assistance data to target UE for PRS information and SL-PRS configuration over LPP protocol.
3b.	Target UE sends assistance data to anchor UE for SL-PRS configuration over SLPP/RSPP protocol.
3c.	LMF configures PRS resource allocation to gNB over NRPPa protocol.
4a.	LMF requests location information to target UE over LPP protocol.
4b.	Target UE requests location information to anchor UE over SLPP/RSPP protocol.
4c.	Target UE performs the PRS and SL-PRS measurement.
In step 3a, LMF sends assistance data to target UE for PRS information and SL-PRS configuration over LPP protocol. SL-PRS related information will be transferred to anchor UE for SL-PRS configuration over SLPP/RSPP protocol. In step 4a. LMF requests location information to target UE over LPP protocol. Target UE requests location information to anchor UE for SL-PRS transmission over SLPP/RSPP protocol.

Observation 8.	Anchor UE configuration over SLPP/RSPP protocol (between UEs) could cause signalling overhead and latency.

One possible type of anchor UE is like an RSU in a fixed position and known its own location to assist sidelink positioning, i.e., by transmitting and/or receiving reference signals and providing positioning-related information, which could help for stable sidelink positioning. Hence, SL-PRS transmissions from gNBs and RSU to UE are needed to obtain sidelink positioning measurements in hybrid positioning so that we expect RSU works as gNB to support the role of TRP by sending SL-PRS. Therefore, it would be helpful to have a mechanism for SL-PRS configuration between LMF and anchor UE so as to reduce the latency, especially for RSU-type anchor UE, as shown as picture below:

[image: ]
Picture 7: Anchor UE configuration with LPP session (from LMF)

1a.	LPP session is established between target UE and LMF.
1b.	NRPPa session is established between gNB and LMF.
1c.	LPP session is established between anchor UE and LMF.
2a.	LMF sends assistance data to target UE for PRS information over LPP protocol.
2b.	LMF sends assistance data to anchor UE for SL-PRS configuration over LPP protocol.
2c.	LMF configures PRS resource allocation to gNB over NRPPa protocol.
3a.	LMF requests location information to target UE over LPP protocol.
3b.	LMF requests location information to anchor UE over LPP protocol.
3c.	Target UE performs the PRS and SL-PRS measurement.
In step 1c, LPP session is established between anchor UE and LMF instead of SLPP/RSPP session between anchor UE and target UE. In step 2b, LMF directly sends assistance data to anchor UE for SL-PRS configuration over LPP protocol. In step 3b, LMF directly requests location information to anchor UE for SL-PRS transmission over LPP protocol.

Proposal 6.	Anchor UE configuration over LPP protocol (from LMF) is supported if SL-PRS is configured by higher layer. 

[bookmark: _heading=h.785codpcvstq]2.4.3	SLPP/RSPP session establishment 
The traditional Uu-based positioning in the NG-RAN is based on use of the LPP protocol defined in TS 37.355 between the LMF and UE, which are modelled as transactions of the LPP protocol using the procedures. In sidelink positioning, the SLPP/RSPP protocol will be used between the target UE and anchor UE(s) for sidelink positioning procedures. 

[bookmark: _heading=h.6i256m7g49bz]2.4.3.1	Protocol layering and transport of SLPP/RSPP, Control plane vs. User plane
Many companies provided their view on transporting solution for exchange of SLPP/RSPP messages. RAN2 discussed it at last meeting but failed to make a consensus. In principle, protocol structure and layering are SA2 scope but, for sidelink positioning protocol, it depends on AS layer only due to there is no NAS layer between UEs (it is different to UE-to-network end-to-end system). So we think RAN can discuss and decide to where SLPP/RSPP is layered on protocol stack, including SA2 co-work. For making a progress, protocol layering and supported cast types should be defined in advance before signalling design.  

Before talking about protocol layering of SLPP/RSPP, we first see the legacy case of Uu-based positioning as below:

· In Uu-based positioning, LPP is used point-to-point between a location server (E-SMLC, LMF or SLP) and a target device (UE or SET), and there are two solutions for protocol layering used to support transfer of LPP messages between an a location server and a target device, the control- and user-plane location solutions for E-UTRAN and NG-RAN. Only the transport channels of the LPP messages are different between CP-solution and UP-solution.

· Control plane solutions are standardised in 3GPP for each individual air interface technology (e.g., TS 36.305 for LTE and TS 38.305 for NR). In control plane, all the signalling used to initiate a positioning event and the signalling related to the positioning event itself occur over the control channels of the cellular network. In 3GPP, the LPP PDU is carried in NAS PDU between the AMF and the UE. If the payload container type is set to "LTE Positioning Protocol (LPP) message container" and is included in the UL NAS TRANSPORT or DL NAS TRANSPORT message, the payload container contents include LPP message payload. RRC protocol then provides transport of the LPP messages over Uu interface, as well as supporting measurements for positioning and support of broadcasting of assistance data. 

· In general, secure user plane location (SUPL) supports and complements control-plane protocols to enable LBS support with the least-possible impact on the control plane and the deployed network. SUPL uses established data-bearing channels (i.e., the LTE user plane) and positioning protocols (i.e., LPP) for exchanging the positioning-related data between a LCS target and a LCS server. After establishing a TCP/IP connection and initiating the SUPL and then LPP sessions, the flow of LPP messages can be the same as in the control- plane version of LPP, just with the SUPL enabled terminal (SET) as the LCS target and the SUPL location platform (SLP) as the LCS server. Although LPPe is defined in OMA primarily for User Plane location within SUPL, LPPe EPDU’s can also be used in control plane solution. In the user plane architecture, all the signalling used to initiate a positioning event and signalling related to the positioning event itself occur over user bearer channels and appear simply as user data to the wireless network. It allows the bypass of many of the traditional telecommunication elements by allowing the handset to make a TCP/IP connection directly with the location server. The user plane location architecture is independent of a particular air interface technology (e.g., common to GSM, UMTS, or LTE, etc.) and is standardised in OMA as Secure User Plane Location (SUPL). 

· LPP covers the initiation or maintenance or termination of one or more LPP sessions, management of different transactions and other aspects to enable different location procedures. Normally, the NAS layer (control plane) or OMA SUPL UPL (user-plane) may be utilised to transfer such LPP messages. 

Observation 9.	Protocol layering used to support transfer of LPP messages in Uu-based positioning is either on top of NAS layer for control plane or on top of TCP/IP for user plane. 

In sidelink positioning, SLPP/RSPP messages should be delivered over sidelink communication, where our discussion includes whether to use control plane signalling (i.e., SRB/SCCH) or user plane traffic (i.e., DRB/STCH), and which cast type (i.e., unicast, groupcast, broadcast) is used. 

One straightforward way is that the SLPP/RSPP layer is placed over the PC5-S layer. The LPP protocol is placed above the NAS layer, in this way, SLPP/RSPP can be placed over the PC5-S layer. Also, control plane signalling (i.e., SCCH) has higher priority compared to user plane traffic (i.e., STCH) in MAC layer, which means SLPP/RSPP messages can be guaranteed to be delivered as soon as possible.

But, it needs to encapsulate SLPP/RSPP messages and unnecessarily layer of encapsulation (e.g. PC5-S) will add overhead. Another simple way is that the SLPP/RSPP layer is placed over the PDCP layer in control plane. Carrying of SLPP/RSPP messages directly over PDCP can avoid encapsulation in PC5-S or PC5-RRC. 

Moreover, according to TS 38.323, the transport over control plane (i.e., SL-SRB) allows the use of unicast. Broadcast and groupcast can be transmitted only via SL-SRB0 and SL-SRB4 for discovery and relay in current sidelink communication. This limitation can be enhanced for sidelink positioning, but, additional specification effort is needed. Each PC5-S unicast link establishment requires the exchange of 4 PC5-S messages as well as 4 PC5-RRC messages. For two or more anchor UEs, SLPP/RSPP messages need to be transferred between target UE and multiple anchor UEs. As the number of anchor UEs is increased e.g., in SL TDOA or SL multi-RTT, the signalling overhead and latency will be increased. 

Observation 10.	It is observed that pros and cons of using control plane transport solution as below:
· Control plane solutions support higher transmission priority compared to user plane solutions.
· Control plane solutions support unicast only, resulting in long setup time and exclude groupcast/broadcast.

On the contrary of control plane solutions, PC5-U (and SLPP/RSPP over PDCP) transport through user plane supports not only unicast but also broadcast/groupcast according to current sidelink communication. And, unlike PC5-S, PC5-U link establishment is more efficient for immediate transmission without message exchange. User plane solution, therefore, will address to reduce signalling overhead and latency for fast location acquisition.

In addition, PC5-U has a well-defined QoS management procedure in contrast to PC5-S. Nevertheless, we could not see a strong need for QoS management of SLPP/RSPP signalling so far. 

But, user plane traffic (i.e., STCH) has lower priority compared to control plane signalling (i.e., SCCH) in MAC layer, which means SLPP/RSPP messages cannot be guaranteed to be delivered as soon as possible.

Observation 11.	It is observed that pros and cons of using user plane transport solution as below:
· User plane solutions support not only unicast but also groupcast/broadcast.
· User plane solutions support lower transmission priority compared to control plane solutions, which could lead to some additional delay.

From observations, we can see the pros and cons of control plane solution vs. user plane solution. In previous discussion on cast types, RAN2 is considering different cast types for each SLPP/RSPP procedure. Furthermore, fast positioning, i.e. response time, is an important QoS criteria for positioning. Therefore, it seems that support of groupcast/broadcast is more important design factor than other considerations. 

Proposal 7.	User plane solution is used for transport of SLPP/RSPP messages in order to support all kinds of cast types.

[bookmark: _heading=h.uwmed5dw9dly]2.4.3.2	Multiple SLPP/RSPP sessions
An SLPP/RSPP session can be now established for a session-based positioning operation after anchor UE selection in step of SLPP/RSPP capability exchange procedure. Wherein, target UE and anchor UEs may support multiple positioning methods, and their supports may or may not be different from each other. 

The target UE may try to decide the positioning method as best as it can. Anyway, the target UE will perform sidelink positioning using a selected positioning method. If location acquisition is failed due to e.g., poor accuracy or response timeout, the current SLPP/RSPP session will be terminated so as to create a new SLPP/RSPP session using different positioning method due to anchor UEs are different on each positioning method, as picture below: 

[image: ]
Picture 8: Static switching of positioning method with single session

Observation 12.	Static switching of positioning methods with a single session needs a time for session termination and a new session establishment.

According to current LPP specification, a single LPP session is used to support a single location request (e.g., for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.271). In this way (i.e. if follows legacy LPP principle), a single SLPP/RSPP session may be used to support a single location request. The rule that a single session is used to support a single location request in LPP protocol can limit the use of dynamic switching between positioning methods or fast. 

During anchor UE selection, multiple SLPP/RSPP sessions can be set up in accordance with the positioning method. Then multiple sessions can be used for dynamic switching between positioning methods if one session is failed. Also, another SLPP/RSPP session can be set up during a previous session is ongoing if it is not sufficient for positioning e.g., poor QoS, PC5 connection unstable, failure is predictable, etc. With multiple sessions, the target UE can immediately start new sidelink positioning without session termination and establishment. 

[image: ]
Picture 9: Dynamic switching of positioning methods with multiple sessions

Observation 13.	Dynamic switching of positioning methods with multiple sessions can enable fast changing of positioning methods.

Therefore, we think multiple SLPP/RSPP sessions should be supported in sidelink positioning for fast dynamic switching of positioning methods even for a single location request.

Proposal 8.	Multiple SLPP/RSPP sessions are supported for a single location request in sidelink positioning. 

[bookmark: _heading=h.4uha7zdo3avx]2.5	Procedures related to SL Positioning Assistance Data Exchange
[bookmark: _heading=h.cfxs7kdvwiv4]2.5.1	SL-PRS configuration and resource allocation
In traditional Uu-based positioning, the LMF interacts with a target UE over LPP protocol and with gNB over NRPPa protocol in order to deliver positioning related assistance data. This includes the uplink measurements made by gNB and/or downlink measurements made by the UE. From a signalling point of view, unlike Uu-based positioning, the sidelink-related assistance data transfer procedure will be performed between target UE and anchor UE over SLPP/RSPP protocol, especially for PC5-only operation in out-of-coverage. 

At the RAN1#109 meeting, RAN1 had the following agreement regarding the configuration/activation/deactivation/triggering of SL-PRS and SL-PRS resource allocation, as follows:
	With regards to the configuration/activation/deactivation/triggering of SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.



	Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS. 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS

With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed



As we know, the anchor UE could be used instead of gNB due to e.g., poor quality, not LOS path, lack of TRP, etc. With respect to SL-PRS configuration for this anchor UE in sidelink positioning, it could be (pre-)configured from the LMF over LPP protocol if inside of network coverage. It seems practical and feasible for RSU-type anchor UE. But, unfortunately, this mechanism and procedure are absent in current LPP specifications. Of course, target UE can transfer/relay SL-PRS configuration to anchor UE over SLPP/RSPP protocol, but which makes unnecessary signalling burden, latency and complexity. 

We already observed that it seems that SLPP is not essential for sidelink positioning. Although resources are wasted, sidelink positioning using broadcast without SLPP can enable faster positioning acquisition by avoiding the discovery procedure, unicast signalling step. This would be helpful for fast positioning in certain situations, for instance, when the target UE (or anchor UE) is moving fast, the latency of sidelink positioning via unicast with SLPP could not meet the QoS requirement (accuracy or response time). NRPPa Assistance Info Control message is used for gNB PRS configuration. In this way, it is natural for SL-PRS configuration used on anchor UE to inherit the Assistance Info Control for gNB PRS configuration from NRPPa protocol. This enhancement would enable SLPP/RSPP session-less operation and fast hybrid positioning. 

Let’s take a look at two simple examples in below:

First, below picture shows an example of that anchor UEs are configured for SL-PRS over LPP Assistance Info Control message for hybrid positioning. LMF configures gNB PRS and anchor UEs SL-PRS over NRPPa and LPP protocols, respectively. LMF provides the information for PRS and SL-PRS to target UE over LPP assistance data transfer. Upon activations, PRS ans SL-PRS are transmitted. Upon LPP request location information, target UE will start measurement of PRS and SL-PRS. As shown as picture, SLPP/RSPP session and messages are needed between target UE and anchor UEs for SL-PRS assistance data transfer procedure.

[image: ]
Picture 10: SL-PRS configuration and resource allocation on anchor UE for hybrid positioning

Second, below picture shows that anchor UEs are configured for SL-PRS over LPP Assistance Info Control message for broadcast of SL-PRS information and transmission. Positioning assistance data can be included in positioning System Information Blocks (posSIBs). The posSIBs are carried in RRC System Information (SI) messages. As shown as picture, target UE can know the information for PRS and SL-PRS by broadcasted information without LPP assistance data transfer.

[image: ]
Picture 11: Broadcasting of SL-PRS configuration and transmission for hybrid positioning 

Proposal 9.	Anchor UE SL-PRS configuration over LPP should be introduced for broadcasting of SL-PRS configuration and transmission.

[bookmark: _heading=h.zdju06n2vd8p]2.5.2	Additional sidelink-related assistant data
In Uu-based positioning, the LMF sends the target UE a list of potential reference cell and neighbour cells (TRPs), and provides the PRS configurations and specifies resources for the TRPs which are applicable for each positioning method. 
The target UE can move thus, a UE may request assistance data at any time in order to comply with a previous request for location measurements from the LMF. The target UE requests the assistance data to the LMF whenever the serving cell is changed to get a list of potential reference cell and neighbour cells (TRPs), the LMF provides the assistance data to the target UE with the list and related location information (cell ID or TRP location). An LPP server that is aware of network topology can readily calculate the expected RSTD of each cell based on the UE’s serving cell ID.  

In sidelink positioning, however, the location of anchor UEs (if not a fixed position) can be changed unlike gNB in Uu-based positioning, so that the anchor UEs should provide its changed location information. Thus, sidelink-related assistant data (e.g., location information) should be supported to periodic transfer and an unsolicited manner considering the movement of anchor UEs regardless of positioning method.

Proposal 10.	Anchor UE provides sidelink-related assistant data in an unsolicited manner as well as solicited manner.

[bookmark: _heading=h.mhs7p14iuw4f]2.6	Procedures related to SL Location Information Transfer
In this step, a target UE and anchor UE(s) will conduct positioning physical operation i.e., SL-PRS transmission and reception/measurement, SL-PRS measurement reporting and positioning calculation. Then an estimated location information will be delivered to the LCS client and responded to location service. 

SL-PRS transmission and reception/measurement may be started upon receiving an SLPP/RSPP Request Location Information message, or upon SL-PRS activation command by high-layer signalling (e.g., SLPP/RSPP, or RRC) or lower-layer signalling (e,g,m SL-MAC-CE, or SCI, or DCI). For positioning physical operation, positioning method and potentially the associated QoS are required. After measurement, measurement data/result should be delivered to a positioning calculation entity offering location calculation for the positioning calculation UE (UE-based positioning) or the LMF (UE-assisted/NW-based positioning). From the measurement report, the final step is a calculation of the target UE location. 

[bookmark: _heading=h.ng5sekt3xf2j]2.6.1	Positioning method
In Uu-based positioning, the LMF is responsible for selecting the positioning methods, where the selection of positioning methods is based on the location client, the accuracy and latency according to required QoS, the UE and gNB positioning capabilities. In TS 23.273, how the LMF decides the positioning method is an implementation aspect, not pre-determined by QoS criteria.

Observation 14.	Positioning method for Uu-based positioning is decided by LMF as an implementation aspect, not pre-determined by QoS criteria.

RAN1 is studying position method for sidelink positioning, at least following candidates:
	From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
FFS: SL-AoD



In in-coverage of sidelink positioning, the LMF also can decide the sidelink positioning method for hybrid positioning according to gNB configuration as well as different positioning methods can be used to combine all the received results and provide a single location estimate. 

In out-of-coverage, the target UE may decide one (or more for fallback) positioning method(s) among supported positioning methods after capacity exchange between target UE and anchor UEs. Theoretically, positioning method can be determined based on service type (e.g. absolute positioning, relative positioning, ranging) and QoS requirement (e.g. accuracy, response time, etc). It’s not sure that RAN1 will decide conditions on use of certain methods, but it may be difficult to define the rule of selecting a sidelink positioning method from multiple candidates in 3GPP standard. For the future, it might be possible to be enhanced by AI/ML technologies which are being studied in SID “Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface”. Anyway, an easy way for now is to select by application layer on the UE, or (pre-)configured by the LMF when provisioning stage e.g., at power-up. 

Proposal 11.	Positioning method for sidelink positioning can be selected by LMF for hybrid operation, or by application layer on UE, or by (pre-)configured (e.g., at the provisioning stage) from LMF. 

[bookmark: _heading=h.rjxvbuofoba4]2.6.2	QoS parameters
In Uu-based positioning, LPP Request Location Information message (defined in TS 37.355) by the LMF includes QoS parameters (desired accuracy, response time, etc, defined in TS 29.171, TS 23.273) for this transaction. According to TS 37.355, QoS parameters in this transaction are configured in common IE i.e., structurally inside of CommonIEsRequestLocationInformation, as below:
	CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]],
	[[
		scheduledLocationTime-r17
								ScheduledLocationTime-r17	OPTIONAL,	-- Need ON
		targetIntegrityRisk-r17
								TargetIntegrityRisk-r17		OPTIONAL	-- Need ON
	]]
}

- unnecessary part is avoided --

QoS ::= SEQUENCE {
	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON
	verticalCoordinateRequest	BOOLEAN,
	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON
	responseTime				ResponseTime			OPTIONAL,	-- Need ON
	velocityRequest				BOOLEAN,				
	...,
	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON
	]],
	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON
		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON
	]]
}



Under current QoS structure in common IE, if this transaction does not meet QoS requirements, a new transaction with (new/different from previous transaction) positioning method and (new/different from previous transaction) QoS parameters can be requested by the LMF. So as to change QoS in positioning, target UE or LMF should open a new Request Location Information transaction, which could limit the flexibility of using of QoS. In addition, according to TS 23.273, multiple QoS class is supported from LCS service perspective. 

In sidelink positioning, QoS parameters are considered as an important parameter on many procedures. And it can be managed by LMF at least for hybrid positioning or by target UE at least for PC5-only-based positioning only. We proposed in the previous chapter (ch 2.4.3.2) that multiple SLPP/RSPP sessions should be supported even for a single location request in sidelink positioning for dynamic switching between positioning methods. In the same way, QoS structure should be supported to be associated with positioning method, which could increase flexibility of QoS management.

Proposal 12.	QoS parameter structure should be associated with the positioning method to support dynamic switching between positioning methods.

[bookmark: _heading=h.gx5oho3zg27]2.6.3	SL-PRS activation
SL-PRS transmission and reception/measurement may be started upon receiving an SLPP/RSPP Request Location Information message, or upon SL-PRS activation command by high-layer signalling (e.g., SLPP/RSPP, or RRC) or lower-layer signalling (e,g,m SL-MAC-CE, or SCI, or DCI).

At the RAN1#109 meeting, RAN1 had the following agreement regarding the configuration/activation/deactivation/triggering of SL-PRS, as follows:
	With regards to the configuration/activation/deactivation/triggering of SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.



Proposal 13.	RAN2 to wait for RAN1 decision for SL-PRS activation/deactivation.

[bookmark: _heading=h.bmxt4rui4xum]2.6.4		Measurement report
After measurement, measurement data/result should be delivered to a positioning calculation entity offering location calculation for the positioning calculation UE (UE-based positioning) or the LMF (UE-assisted/NW-based positioning).

In UE-based positioning, if the target UE takes a role of positioning calculation, SL-PRS measurement report can be skipped in anchor-to-target SL-TDoA, but it is needed in target-to-anchor SL-TDoA. 

[bookmark: _heading=h.mak39k4zo6yt]2.6.5	Positioning calculation UE selection
Regarding location calculation, SA2 is currently studying the architectural enhancement to support Ranging based services and sidelink positioning, and released the initial version (v1.0.0) in September, 2022. According to SA2 study [TR 23.700-86], SA2 assumed that a target UE or an anchor UE (SL Reference UE in SA2 definition) can be SL Positioning Server UE if location calculation is supported, as follows:
	SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEsover PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.



The server UE is basically taking a role of position calculation, but additional roles and functionalities may be decided by SA2 in future and RAN2 agreed to follow SA2 decision at RAN2#119bis-e meeting, as follows:
	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.  RAN2 will follow SA2 on which UE(s) can perform the calculation and related RAN1 definitions.



We will follow SA2 decision as agreement; even so, we also would like to share our preliminary views on which UE should take a role of positioning calculation for UE-based positioning because this functionality has an impact on positioning response time. 

In Uu positioning, the location server consists of E-SMLC, SUPL SLP, or LMF. The LMF has key roles of positioning signalling, e.g., scheduling of resources, to determine the positioning method, to calculate a final location by obtaining measurements, UE-based positioning assistance, and interacting with RAN nodes. The LMF may or may not be included in sidelink positioning depending on coverage scenarios. As considering operation in out-of-coverage, sidelink positioning should be done at least within sidelink positioning UE group without the help of the LMF. Even though at least one UE should support the LMF role. it must be difficult and not required for UE in sidelink positioning to support all functionality of LMF due to the lack of information, ability of processing, etc. Among LMF roles in Uu-based positioning, some roles seem to be not required such as UE-based positioning assistance (it may pre-defined or pre-configured for out-of-coverage scenario) and interacting with RAN nodes. 
[bookmark: _heading=h.a2q3vkwevvti]
Proposal 14.	In sidelink positioning, no UE is supported to take the roles of all traditional functionality of LMF in Uu-based positioning. 

Regarding position calculation at least for UE-based positioning in out-of-coverage, we think the positioning calculation UE should be one UE at least among a target UE and anchor UEs. If the positioning calculation UE is neither anchor UE nor target UE, then extra procedures have to be introduced, e.g., authorization, discovery, negotiation, establishing extra PC5 links, delivering measurement reports, etc. There is no reason to introduce a new UE type to yield a location estimate only. Introduction of another UE (i.e., third UE except target/anchor UE) could make a quite complicated signalling burden and latency.

Proposal 15.	Positioning calculation UE is selected at least one UE among either target UE or anchor UE(s). 

This functionality actually can be conducted at the step of preparation of sidelink positioning i.e., anchor UE selection based on capacity exchange. The positioning calculation UE can be selected basically according to UE capability of position calculation ability itself. For this, target UE and anchor UE should provide the ability to support positioning calculation or not in capacity exchange transfer procedure. In addition, target UE and anchor UE can determine whether to provide an ability of positioning calculation on not based on some parameters e.g., preference, battery status, RRC status. 

Proposal 16.	UE determines whether to support positioning calculation or not, based on various conditions e.g., ability, preference, battery status, RRC status.

If there is no UE to support positioning calculation, target UE can suggest for the LMF to use UE-assisted (NW-based) positioning. If target UE is outside of network coverage, target UE can request for anchor UEs to provide their coverage status to connect to the LMF via PC5-link. If there are more than one UE to support positioning calculation, which UE (either target UE or anchor UE, if supported) calculates a location of target UE depends on positioning methods, anchor UE type and coverage scenarios. We will explain this with some examples as below:

[bookmark: _heading=h.8s07ht5pybcq]Case 1.	DL-TDoA positioning method
Let’s take into account the DL-TDoA positioning method. It means that SL-PRS is transmitted from anchor UEs to target UE i.e., many-to-one/anchors-to-target scenarios in point of view of SL-PRS transmission. In this case, a target UE conducts SL-PRS measurement so that a position calculation by target UE can avoid unnecessary delivery of measurement reports between a target UE and anchor UE, which could reduce signalling overhead and latency.

Observation 15.	It would be beneficial for target UE to support location calculation in DL-TDoA positioning method. 

[bookmark: _heading=h.1ykupgwescz]Case 2.	RTT-type positioning method
Let’s take into account the RTT-type positioning method. If RTT type positioning method is used, the available time that information for a final calculation is fulfilled is an important consideration on which UE calculates a location to reduce the latency. If anchor UE initiates SL-PRS transmission, it would be beneficial for anchor UE to calculate a location which benefits for latency reduction in RAN1 point of view. Otherwise (i.e., target UE initiates), it would be beneficial for target UE to calculate a location from the same reason.

Observation 16.	It would be beneficial for UE who initiates SL-PRS transmission to support location calculation in RTT-type positioning method. 

[bookmark: _heading=h.m62qhqh910cv]Case 3. 	Normal anchor UE
In addition to the positioning method, there are considerations for a type of UE. For instance, if anchor UE acting a positioning calculation UE is a type of normal UE (i.e., mobility UE), it can move during positioning operation, even outside of PC5 communication coverage. The target UE shall find a new positioning calculation UE among multiple anchor UEs. For the worst case, the target UE restarts the discovery procedure, and performs capacity exchange and negotiation again. It therefore would be beneficial for target UE to support location calculation by itself by skipping the step of finding a positioning calculation UE. 

Observation 17.		It would be beneficial for target UE to support location calculation if anchor UE is normal UE 

[bookmark: _heading=h.8fflfk33x4v6]Case 4. 	RSU-type anchor UE
On the other hand, if anchor UE acting a positioning calculation UE is a type of RSU, RSU-type anchor UE is a fixed location and may have unlimited power. In addition, RSU-type anchor UE can connect to a server having ability to calculate positioning like an LMF (it depends on implementation and deployment), and the estimation performance of location calculation by the server may be better than by the UE due to having more amount of information and processing power, etc. In this case, target UE can ask for help from anchor UE on positioning calculation for higher accuracy result and/or off-loading operation to save power. Nevertheless, a target UE should deliver measurement data to RSU-type anchor UE, which introduces unnecessary signalling overhead and latency.

Observation 18.	If anchor UE is RSU-type, anchor UE can take a role of location calculation for higher accuracy and/or off-loading operation to save power for target UE, but which could lead to unnecessary signalling overhead and latency.

[bookmark: _heading=h.8sx6rnti0x6w]Case 5. 	Mobility support between coverage scenarios
In traditional Uu-based positioning, UE supports UE-based positioning for calculating its own location from standard perspective. According to TS 37.355, two kinds of positioning methods, UE-based and UE-assisted (NW-based), are supported depending on which yields a location estimate, which means that at least target UE can support the location calculation role. 

In sidelink positioning, that could easily cover all coverage scenarios (IC, PC and OOC) and even mobility between coverage scenarios. The target UE can move between in-coverage and out-of-coverage during positioning operation. If the target UE does not support location calculation, the location calculation role relies on anchor UE in OOC or the LMF (i.e., NW-based positioning) in IC. If the target UE moves from in-coverage to out-of-coverage, the target UE should find a new positioning calculation UE among multiple anchor UEs. Thus, target UE supporting location calculation generally benefits the mobility support in RAN2 point of view. 

After SL-PRS transmission and measurement, it is possible for anchor UE to move outside from sidelink communication coverage of target UE due to any UE (i.e., target UE and/or anchor UE) moves while calculating a location. In this situation, if the anchor UE was supporting location calculation, the target UE should find new positioning calculation UE among remained anchor UEs. 

Observation 19.	It would be beneficial for target UE to support location calculation for mobility support from RAN2 point of view. 

It is not easy to decide the positioning calculation UE among multiple UEs in various, complicated and dynamic situations. From observations, we think that selecting which UE either the target UE or anchor UE, if supported, calculates a location of target UE depends on positioning methods, anchor UE type, coverage scenarios and QoS requirements. 

Proposal 17.	Positioning calculation UE (for UE-based positioning) is selected among target UE and anchor UEs based on positioning methods, anchor UE types, coverage scenarios and QoS requirements.

[bookmark: _heading=h.gxlnr4l7kajc]2.6.6	Delivery of location information
Final calculated location information should be responded from positioning calculation entity (i.e., LMF or positioning calculation UE) to the LCS client (i.e., on the target UE or in the network side) via Uu-link or PC5-link. 

Proposal 18.	Positioning calculation entity delivers a final estimated location information to LCS client triggered a location service.  

[bookmark: _heading=h.o5z8swisu2ym]3	Conclusion
[bookmark: _heading=h.sq5sp17sogwe]Proposal 1. 	RAN2 to study two scenarios with priority, PC5-only-based positioning in OOC and hybrid (i.e. PC5- and Uu-based) positioning in IC. 
[bookmark: _heading=h.mbn9y87vpqfu]
[bookmark: _heading=h.620yvk1mmt4z]Observation 1.	Types of location requests are applicable in sidelink positioning depending on coverage scenarios. MO-LR can be applicable for all coverage scenarios (out-of-coverage, in-coverage, partial coverage), whereas MT-LR/NI-LR can be applicable for only in-coverage scenarios. 
[bookmark: _heading=h.1vdzjuk6dsmn]
[bookmark: _heading=h.e19jufxlwdg4]Observation 2.	Joint (i.e. UE and NW) determination of whether to trigger a sidelink positioning request will introduce the signalling overhead and latency, which results in additional delayed response time. 
[bookmark: _heading=h.70ypnx1oawr]
[bookmark: _heading=h.8d4cf81115uf]Proposal 2.	Whether to trigger a sidelink positioning request is determined by the target UE or LMF. 
		1: For MO-LR, at least target UE determines whether to trigger a sidelink positioning request or not
		2: For MT-LR/NI-LR, at least LMF determines whether to trigger a sidelink positioning request or not 
		3: LMF or target UE determines whether to trigger additional sidelink/Uu-based positioning request or not when a positioning is currently progress. 
		4: Initial triggering of a sidelink positioning request can be based on the condition by network.

[bookmark: _heading=h.vvon87acah2c]Observation 3.	Anchor UE can be selected based on ability of SL-PRS transmission/measurement, supported sidelink positioning methods, providing location information, service type, QoS, etc
[bookmark: _heading=h.hql5wca6tf46]
[bookmark: _heading=h.vs1bciq59h40]Proposal 3.	Anchor UE can be selected based on the type of UE (e.g. normal UE or RSU), location accuracy, velocity and direction, especially for V2X use case.
[bookmark: _heading=h.qeqof7inmoc4]
Observation 4.	At least unicast can be used when capacity exchange and location information transfer procedures due to privacy issues.
[bookmark: _heading=h.ouwqbmuxwbzo]
[bookmark: _heading=h.1oo057bpn10w]Observation 5.	Unicast could increase signalling overhead and latency as much as the number of anchor UEs e.g. in SL TDOA or SL multi-RTT.
[bookmark: _heading=h.bmtss12ndm7x]
[bookmark: _heading=h.4vwqdkwuobdr]Observation 6.	No security and privacy issues on all cast types and procedures for RSU-type anchor UE. 
[bookmark: _heading=h.mi07splfn6ro]
[bookmark: _heading=h.z2xbf5x8urau]Proposal 4.	Unicast/one-to-one operation is used between two UEs, i.e., between a target UE and an anchor UE, for capacity exchange and location information procedures. Broadcast/groupcast operations can be used between multiple UEs for assistant data transfer procedure.
[bookmark: _heading=h.ypalf95dl665]
[bookmark: _heading=h.1l7cni8749kx]Observation 7.	LMF-involvement could lead to increased signalling overhead and latency in sidelink positioning procedure.
[bookmark: _heading=h.mby6kvpc5dby]
[bookmark: _heading=h.wf420y8gyuy3]Proposal 5.	LMF is involved for hybrid positioning (i.e. PC5- and Uu-based) where a target UE is inside of network coverage. 
[bookmark: _heading=h.rizn8ob89abc]
[bookmark: _heading=h.cuglcbdtv03c]Observation 8.	Anchor UE configuration over SLPP/RSPP protocol (between UEs) could cause signalling overhead and latency.
[bookmark: _heading=h.rcdn8no6sy1r]
[bookmark: _heading=h.p6nsiqywlmva]Proposal 6.	Anchor UE configuration over LPP protocol (from LMF) is supported if SL-PRS is configured by higher layer. 
[bookmark: _heading=h.38tirpjm22bg]
[bookmark: _heading=h.1x9ybyt0jk0o]Observation 9.	Protocol layering used to support transfer of LPP messages in Uu-based positioning is either on top of NAS layer for control plane or on top of TCP/IP for user plane. 
[bookmark: _heading=h.g9rjgfmgly5k]
[bookmark: _heading=h.x521z9knqq1q]Observation 10.	It is observed that pros and cons of using control plane transport solution as below:
· [bookmark: _heading=h.6ttgnw1pwjj9]Control plane solutions support higher transmission priority compared to user plane solutions.
· [bookmark: _heading=h.c52xh5d7r8t4]Control plane solutions support unicast only, resulting in long setup time and exclude groupcast/broadcast.
[bookmark: _heading=h.vftz0kgzxoys]
[bookmark: _heading=h.1dd8ino4oxf]Observation 11.	It is observed that pros and cons of using user plane transport solution as below:
· [bookmark: _heading=h.47eplpqwn4dd]User plane solutions support not only unicast but also groupcast/broadcast.
· [bookmark: _heading=h.x3dnqebjco82]User plane solutions support lower transmission priority compared to control plane solutions, which could lead to some additional delay.
[bookmark: _heading=h.6pfc5xq96b9r][bookmark: _heading=h.nvkiy3wurjob]
[bookmark: _heading=h.esasj6tgcs51]Proposal 7.	User plane solution is used for transport of SLPP/RSPP messages in order to support all kinds of cast types.
[bookmark: _heading=h.xjz70xa7yrd5]
[bookmark: _heading=h.qy9as3pgc2u9]Observation 12.	Static switching of positioning methods with a single session needs a time for session termination and a new session establishment.
[bookmark: _heading=h.58p3ivvwcsb]
[bookmark: _heading=h.2wc7n9n7k91c]Observation 13.	Dynamic switching of positioning methods with multiple sessions can enable fast changing of positioning methods.
[bookmark: _heading=h.9dd1j9g2ke9q]
[bookmark: _heading=h.rfg6gm9f92di]Proposal 8.	Multiple SLPP/RSPP sessions are supported for a single location request in sidelink positioning. 
[bookmark: _heading=h.wv7pxakuhoz]
[bookmark: _heading=h.52gmhngo6fm]Proposal 9.	Anchor UE SL-PRS configuration over LPP should be introduced for broadcasting of SL-PRS configuration and transmission.
[bookmark: _heading=h.fuwu441o8mqa]
[bookmark: _heading=h.4k1cgrd06111]Proposal 10.	Anchor UE provides sidelink-related assistant data in an unsolicited manner as well as solicited manner.
[bookmark: _heading=h.nd36olbqg0s5]
[bookmark: _heading=h.b6kcy58eivlg]Observation 14.	Positioning method for Uu-based positioning is decided by LMF as an implementation aspect, not pre-determined by QoS criteria.
[bookmark: _heading=h.rnlkaf1v9sqh]
[bookmark: _heading=h.2ohcx6ga1jwc]Proposal 11.	Positioning method for sidelink positioning can be selected by LMF for hybrid operation, or by application layer on UE, or by (pre-)configured (e.g., at the provisioning stage) from LMF. 
[bookmark: _heading=h.bsxy9sqvk94v]
[bookmark: _heading=h.92syorknw999]Proposal 12.	QoS parameter structure should be associated with the positioning method to support dynamic switching between positioning methods.
[bookmark: _heading=h.ltgu7i6leyc0]
[bookmark: _heading=h.wtibqplksvwo]Proposal 13.	RAN2 to wait for RAN1 decision for SL-PRS activation/deactivation.
[bookmark: _heading=h.4ff2gxb8zk9q]
Proposal 14.	In sidelink positioning, no UE is supported to take the roles of all traditional functionality of LMF in Uu-based positioning. 
[bookmark: _heading=h.pw3x8yu0ny36]
Proposal 15.	Positioning calculation UE is selected at least one UE among either target UE or anchor UE(s). 
[bookmark: _heading=h.3wh629scbspl]
[bookmark: _heading=h.qkeqcee3jb7r]Proposal 16.	UE determines whether to support positioning calculation or not, based on various conditions e.g., ability, preference, battery status, RRC status.
[bookmark: _heading=h.7u24hof1uzjv]
[bookmark: _heading=h.7d68ck822v3z]Observation 15.	It would be beneficial for target UE to support location calculation in DL-TDoA positioning method. 
[bookmark: _heading=h.60b1vsb69vuy]
[bookmark: _heading=h.gh5ebahze54p]Observation 16.	It would be beneficial for UE who initiates SL-PRS transmission to support location calculation in RTT-type positioning method. 
[bookmark: _heading=h.idcfisyjq7yy]
[bookmark: _heading=h.e8m6z12p2d07]Observation 17.		It would be beneficial for target UE to support location calculation if anchor UE is normal UE 
[bookmark: _heading=h.isp8k7x8jvou]
Observation 18.	If anchor UE is RSU-type, anchor UE can take a role of location calculation for higher accuracy and/or off-loading operation to save power for target UE, but which could lead to unnecessary signalling overhead and latency.

[bookmark: _heading=h.2p194y609w2i]Observation 19.	It would be beneficial for target UE to support location calculation for mobility support from RAN2 point of view. 
[bookmark: _heading=h.odjzldkkygv9]
[bookmark: _heading=h.sze8rqxs9bdj]Proposal 17.	Positioning calculation UE (for UE-based positioning) is selected among target UE and anchor UEs based on positioning methods, anchor UE types, coverage scenarios and QoS requirements.
[bookmark: _heading=h.9244z7ux7y5]
[bookmark: _heading=h.mfvqegpabuqo]Proposal 18.	Positioning calculation entity delivers a final estimated location information to LCS client triggered a location service.  

[bookmark: _heading=h.b54gtttdvd8x]4	References
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