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At the RAN#98 WG meeting, upon successful completion of the “Study on expanded and improved NR positioning” [1], the corresponding work item was approved [2]. In RAN2#121 meeting, the agreements of sidelink positioning (including ranging) in NR systems were made as below:
	Agreement:
PC5-U is used for transport of SLPP.
Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1.	Triggering event
2.	Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.
Agreement:
RAN2 do not intend to discuss assistant UE functionality in Rel-18.
To be indicated in the LS to SA2 in discussion [409].
Direct ranging between two UEs with the server providing assistance to both sides is not precluded.
Agreement:
RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.


In this contribution, we discuss the architecture and signalling procedures of SL positioning and give our views and proposals. 
2 Discussion
2.1 	Potential Architecture for SL Positioning
RAN2 has agreed to follow SA2 on the architecture in SI stage. UE roles are not captured in the diagram of the positioning architecture. LTE PC5 is not included in this release. 
	Agreements:
UE roles are not captured in the diagram of the positioning architecture.  Can discuss in normative work if some information is needed in stage 2 in association with the architecture (e.g., a NOTE with the figure).
RAN2 confirm the intention to follow SA2 architecture design.
RAN2 will not work on LTE PC5 in the study item.  RAN2 leave it to RAN to determine if LTE PC5 is in scope of a future WI.



Figure 1 shows the architecture in 5GS applicable to sidelink positioning of a UE. UE A and UE B are in coverage. UE C and UE D may be out of coverage. UE A, UE B, UE C and UE D can be target UE, anchor UE and SL Positioning Server UE [SA2 TR 23.700] in the architecture.

Figure 1 UE Sidelink Positioning Overall Architecture applicable to NG-RAN
Proposal 1: Capture Sidelink Positioning Architecture in Figure 1 in TS 38.305.
2.2 	Protocol between UE and LMF (hybrid PC5+Uu positioning and PC5-only positioning in-coverage)
In RAN2#119bis-e meeting, protocol options between UE and LMF for hybrid PC5+Uu positioning were discussed and agreed to down-select from 3 alternatives during normative work as below:
	Agreement:
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


Since RAN2 has agreed to discuss and down-select the protocol used between UE and LMF during normative work, RAN2 can reply it to SA2. 
	
	Pros
	Cons

	Option 1
	LMF needs to support LPP only.
	Duplicated signaling in LPP and SLPP.

	Option 2
	LPP and SLPP are independent of each other.
	Both UE and LMF need to support both LPP and SLPP.

	Option 3
	UE needs to support SLPP only. LPP and SLPP are independent of each other.
	LMF needs to support both LPP and SLPP. Both LPP and SLPP messages may be needed between UE and LMF for a hybrid PC5+Uu positioning session. Two different protocols are used between the same two entities is irregular behavior.


In RAN2#121 meeting, most companies intended to exclude the extension of LPP (option 1). 
Proposal 2：Extension of LPP of protocol for SL positioning between UE and LMF is excluded.
Furthermore, the majority view prefers option 2. During on line discussion, the majority’s view was no need to have different solutions for PC5-only and PC5+Uu. And container approach can be used for both PC5-only and PC5+Uu. 
Proposal 3：SLPP is carried as a container in LPP message between UE and LMF.
In addition, it was proposed to discuss whether the same signaling option shall apply for the partial coverage scenario as in that for the in-coverage scenario. If container approach is agreed, the SL positioning signaling procedure for the in-coverage scenario is SLPP contained in LPP message between UE and LMF. For Both IC and OOC scenario, the SL positioning signaling procedure is SLPP message between UE and UE. Since it may include both SL positioning signaling procedure between UE and LMF and between UE and UE, combination of SLPP contained in LPP message between UE and LMF and SLPP message between UE and UE is applied for the partial coverage scenario.
Proposal 4：Combination of SLPP contained in LPP message between UE and LMF and SLPP messages between UEs is applied for the partial coverage scenario.
2.3 	Signaling procedure for PC5-only positioning
In RAN2#121 meeting, the overall signaling procedure for PC5-only positioning was agreed as below.
	Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1.	Triggering event
2.	Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.


For out of coverage scenario, the following Figure 2.3-1 illustrates a typical signaling procedure.

Figure 2.3-1: SLPP signaling procedures for OOC scenario
1.	The Target UE receives a Sidelink Location Service Request message.
2.	The Target UE initiates the discovery to find and measure the SD-RSRP of candidate Anchor UEs and Location Server UE. 
3.	The Target UE may initiate sidelink unicast link establishment with Location Server UE.
4.	The Target UE initiates the sidelink positioning capability exchange procedure with the Location Server UE and reports the measurement result of candidate Anchor UEs.
5.	The Location Server UE selects SL positioning method and Anchor UEs for the Target UE.
6.	The Location Server UE sends the assistance data to the Target UE including selected Anchor UEs information.
7.	The Target UE establishes unicast link connection with the selected Anchor UEs.
8.	The Target UE initiates the sidelink positioning capability exchange procedure with the selected Anchor UEs.
9.	The Target UE performs the assistance data transfer procedure with Anchor UEs.
10.	SL PRS transmission/measurement procedure between the Target UE and the Anchor UEs.
11.	The Location Server UE obtains the measurement results from the Target UE and/or the Anchor UEs.
12.	The Location Server UE calculates the location of the Target UE.
13.	The Location Server UE sends the location estimate to the Target UE.
14.	The Target UE provides the location estimate via Sidelink Location Service Response.
Proposal 5: capture the above SLPP signaling procedures for OOC scenario into TS 38.305 as the baseline. 
For in coverage and partial coverage scenario, the following Figure 2.3-2 illustrates a typical signaling procedure.

Figure 2.3-2: SLPP signaling procedures for IC/PC scenario
1.	The LMF receives a Location Service Request message.
2.	The LMF sends the sidelink positioning request location message to the target UE. 
3.	The Target UE initiates the discovery and measures the SD-RSRP of candidate Anchor UEs.
4.	The LMF obtains the sidelink positioning capability of the target UE and candidate Anchor UEs information. 
5.	The LMF determines the sidelink positioning method and Anchor UEs for the target UE.
6.	The LMF sends the assistance data to the target UE including Anchor UEs infomation.
7.	The Target UE establishes unicast link connection with the selected Anchor UEs.
8.	The Target UE initiates the sidelink positioning capability exchange procedure with the selected Anchor UEs.
9.	The Target UE performs the assistance data transfer procedure with Anchor UEs.
10.	SL PRS transmission/measurement procedure between the Target UE and the Anchor UEs.
11.	The LMF obtains the location information of the target UE based on the information from Step 10.
12.	The LMF calculates the location of the Target UE.
13.	The LMF provides the location estimate via Location Service Response.
Proposal 6: Capture the above SL positioning procedure for IC/PC scenario into TS 38.305 as the baseline. 
2.4 	Anchor UE selection/reselection
Similar as U2N relay (re)selection, both AS and upper layer criteria should be specify for anchor UE(s) selection/reselection. For AS layer criteria, the following parameters can be considered:
1)	Ability to transmit SL-PRS and perform measurements
2)	Supported roles of UE (e.g., anchor UE, server UE, …)
3)	Supported sidelink positioning methods
4)	Supported sidelink positioning calculation 
5)	Coverage information (e.g., inside of network coverage, outside of network coverage)
6)	Providing location information 
7)	RSRP and/or LOS/NLOS
Proposal 7: The following criteria can be considered for anchor UE (re-)selection:
1)	Capabilities of transmitting SL-PRS and performing measurements
2)	Supported roles of UE (e.g., anchor UE, server UE, …)
3)	Supported sidelink positioning methods
4)	Supported sidelink positioning calculation 
5)	Coverage information (e.g., inside of network coverage, outside of network coverage)
6)	Providing location information 
7)	RSRP and/or LOS/NLOS
Furthermore, the AS layer parameters except RSRP and LOS/NLOS for anchor UE(s) selection/reselection can be interacted between UEs via discovery message. 
Proposal 8: The AS layer parameters except RSRP and LOS/NLOS for anchor UE(s) selection/reselection can be interacted among UEs via discovery message.
2.5 	Session-based operation
Different from Uu positioning, A SL positioning session involves multiple UEs (target UE(s), anchor UEs and/or server UE). And an UE may be in parallel SL positioning sessions simultaneously. Therefore, introduce session ID in the SLPP messages is needed to identify sessions.
Proposal 9: Introduce SLPP session ID in SLPP messages to identify an SL Positioning session.
In legacy Uu positioning, there isn’t explicit session management operation. I.e., there are not dedicated SLPP session management procedures (i.e. session creation, modification and release). A single SLPP session is invoked by the LCS service. It can be reused for SL positioning.
Proposal 10: An SLPP session can be associated with a service request (e.g., MT-LR or MO-LR) as in LPP.
2.6 	Multiple Target UEs in a SLPP session
In [6], SA2 informed that there are use cases that multiple Target UEs are involved in the same positioning session. SA2 asked RAN2 whether the SLPP would support multiple Target UEs in the same signalling session, and whether there is possibility of signalling the positioning results of multiple Target UEs in the same message.
Since a SLPP session shall involves multiple UEs originally, involving multiple Target UEs in the same SLPP session can be supported.
Proposal 11: From RAN2’s perspective, involving multiple Target UEs in the same SLPP session can be supported.
For the second question, it is needed to clarify the signalling includes positioning results of multiple Target UEs is SLPP ProvideLocationInformation message. From RAN2’s perspective, multiple measurement results are included in a message is general operation. The UE can report the positioning results of multiple Target UEs associated with the same SLPP session in the same message.
Proposal 12: From RAN2’s perspective, the positioning results of multiple Target UEs associated with the same SLPP session can be included in the same message.
3 Conclusions
According to the above discussion, the proposals on the above issue are as follows:
Proposal 1: Capture Sidelink Positioning Architecture in Figure 1 in TS 38.305.
Proposal 2: Extension of LPP of protocol for SL positioning between UE and LMF is excluded.
Proposal 3: SLPP is carried as a container in LPP message between UE and LMF.
Proposal 4: Combination of SLPP contained in LPP message between UE and LMF and SLPP messages between UEs is applied for the partial coverage scenario.
Proposal 5: Capture the above SLPP signaling procedures for OOC scenario into TS 38.305 as the baseline. 
Proposal 6: Capture the above SL positioning procedure for IC/PC scenario into TS 38.305 as the baseline. 
Proposal 7: The following criteria can be considered for anchor UE (re-)selection:
1)	Capabilities of transmitting SL-PRS and performing measurements
2)	Supported roles of UE (e.g., anchor UE, server UE, …)
3)	Supported sidelink positioning methods
4)	Supported sidelink positioning calculation 
5)	Coverage information (e.g., inside of network coverage, outside of network coverage)
6)	Providing location information 
7)	RSRP and/or LOS/NLOS
Proposal 8: The AS layer parameters except RSRP and LOS/NLOS for anchor UE(s) selection/reselection can be interacted among UEs via discovery message.
Proposal 9: Introduce SLPP session ID in SLPP messages to identify an SL Positioning session.
Proposal 10: An SLPP session can be associated with a service request (e.g., MT-LR or MO-LR) as in LPP.
Proposal 11: From RAN2’s perspective, involving multiple Target UEs in the same SLPP session can be supported.
[bookmark: _GoBack]Proposal 12: From RAN2’s perspective, the positioning results of multiple Target UEs associated with the same SLPP session can be included in the same message.
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