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Introduction
For the study on ‘Expanded and improved NR positioning’, the SID [1] describes the objective of SI regarding sidelink positioning as below:
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
…
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]



From RAN2 perspective, the main objective would be the study of positioning architecture and siganalling procedures to enable sidelink positioning in various scenarios as per the objectives in the SID. 
At the previous RAN2#119-e meeting, RAN2 made the following agreement on the coverage/operation scenarios and the introduction of the new protocol for SL positioning.
	Agreements:
Proposal 1 (modified): 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.
Proposal 2: Study the architecture and signaling 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.
 
Agreements:
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).


In this paper, we further discuss the architecture and signalling procedure for the PC5-only and PC5+Uu cases. Especially for the use of the new protocol (e.g., SLPP, RSPP) and LPP in each case.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
In the legacy positioning procedure, the LMF controls the overall positioning procedure using signalling protocol NRPPa (with NG-RAN node) and LPP (with UEs). The LMF can determine which positioning method to use based on both the positioning QoS requirement given by AMF (actually by LCS client) and the positioning capability of UE/gNB(TRP), and also configure UE/gNB(TRP) to do any required operation (e.g., PRS/SRS Tx/Rx, measurement, and report) to estimate the location of the target UE using the positioning method. 
Meanwhile, in sidelink positioning, there are three different coverage scenarios to support as per the SID and the coverage scenario can be described as below table:
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As we can see from the table, in case of ‘out-of-coverage’ scenario, both the anchor UE and the target UE would be out of coverage of the network, which means that they can not have any signalling path to network core entity (e.g., LMF) and the positioning procedure would be controlled only by the signalling between the UEs via PC5 link using the new protocol (e.g., RSPP or SLPP). Also, since the UEs can not have Uu link with gNB/TRP, only the PC5-only-based positioning can be supported.
On the other hand, in case of ‘in-coverage’ and ‘partial coverage’ scenarios, the Anchor UE and/or the target UE can have Uu link with the serving gNB and exchange some messages with any network entity including the LMF. Thus, in this case, the LMF can be involved in sidelink positioning procedure and the SL positioning can be regarded as one of the candidates positioning methods to use at the LMF. In IC/PC scenario, since the UEs can have the Uu with gNB/TRP and PC5 link with other UEs, both the PC5-only-based positioning and PC5+Uu-based positioning can be used. 
For PC5-only-based positioning in IC/PC scenario, only the SL-PRS Tx/Rx between UEs is used for the positioning and thus the anchor/target UE can execute the overall positioning procedure without LMF’s involvement. In this case (without LMF’s involvement), the new protocol should be used for the signalling between the involving UEs via PC5 link. On the other hand, even for the PC5-only-based positioning, there can be the cases where the LMF needs to be involved and control the overall positioning procedure. For example, if the LCS client sends LCS request to the CN, the LMF can determine which positioning method to use based on positioning QoS requirement (e.g., accuracy, latency, …) given by the LCS client and SL positioning methods can be regarded as one of the candidate positioning methods. If the LMF decides to use SL positioning, the LMF can trigger the SL positioning procedure by sending the LPP message to the target UE and/or the Anchor UE. For the remaining procedure of SL positioning (e.g., SL-PRS Tx configuration, SL-PRS measurement, measurement report, …) the new protocol and/or the LPP can be used. For PC5+Uu based positioning in IC/PC scenario, the LMF should be involved in the positioning procedure to control the Uu-based positioning part (e.g., PRS/SRSp Tx/Rx configuration) using LPP. We can summarize the discussion above as the table below.
	Coverage scenario
	Operation scenario
	LMF’s involvement
	Use of signalling protocol
(e.g., SLPP, LPP)

	Out of Coverage
	PC5-only
	No
	SLPP

	In/Partial Coverage
	PC5+Uu
	Yes
	LPP and/or SLPP

	
	PC5-only
	Yes
	LPP and/or SLPP

	
	
	No
	SLPP


Based on the following observation, we would like to propose the following.
Proposal 1: RAN2 is kindly asked to confirm the following aspect for positioning in Out-Of-Coverage scenario.
· Only PC5-only-based positioning is be supported (i.e., PC5+Uu case is excluded in OOC scenario).
· For PC5-only-based positioning, only the new protocol (e.g., SLPP, RSPP) is used for signalling between UEs (i.e., LMF can not be involved in OOC and the use of LPP is excluded)
Proposal 2: RAN2 is kindly asked to study the following aspect for positioning in In-Coverage/Partial-Coverage scenario.
· For PC5+Uu based positioning in IC/PC,
· The LMF should be involved in the positioning procedure and SL positioning methods can be regarded as one of candidate POS methods at the LMF.
· For Uu-based positioning part, the LPP can be used for signalling between UE and LMF.
· For PC5-based positioning part, the LPP and/or the new protocol (e.g., SLPP, RSPP) can be used.
· For PC5-only based positioning in IC/PC,
· The LMF may or may not be involved in the positioning procedure. 
· With LMF’s involvement, 
· SL positioning methods can be regarded as one of candidate POS methods at the LMF.
· The LPP and/or the new protocol (e.g., SLPP, RSPP) can be used. 
· Without LMF’s involvement,
· The new protocol (e.g., SLPP, RSPP) should be used for signalling between UEs
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Proposal 1: RAN2 is kindly asked to confirm the following aspect for positioning in Out-Of-Coverage scenario.
· Only PC5-only-based positioning is be supported (i.e., PC5+Uu case is excluded in OOC scenario).
· For PC5-only-based positioning, only the new protocol (e.g., SLPP, RSPP) is used for signalling between UEs (i.e., LMF can not be involved in OOC and the use of LPP is excluded)
Proposal 2: RAN2 is kindly asked to study the following aspect for positioning in In-Coverage/Partial-Coverage scenario.
· For PC5+Uu based positioning in IC/PC,
· The LMF should be involved in the positioning procedure and SL positioning methods can be regarded as one of candidate POS methods at the LMF.
· For Uu-based positioning part, the LPP can be used for signalling between UE and LMF.
· For PC5-based positioning part, the LPP and/or the new protocol (e.g., SLPP, RSPP) can be used.
· For PC5-only based positioning in IC/PC,
· The LMF may or may not be involved in the positioning procedure. 
· With LMF’s involvement, 
· SL positioning methods can be regarded as one of candidate POS methods at the LMF.
· The LPP and/or the new protocol (e.g., SLPP, RSPP) can be used. 
· Without LMF’s involvement,
· The new protocol (e.g., SLPP, RSPP) should be used for signalling between UEs
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