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1. Introduction
In RAN#94, the objective on sidelink positioning was approved, which is shown as follows [1]:
	· 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]
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2.1 Terminology 
A LS is received from SA2 to align the terminology for ranging/sidelink positioning with RAN WGs [2]. RAN 1 has discussed the terminology during RAN1 #109-e and the following agreements were made [3]:
	Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
· Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.
· Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.
· Sidelink positioning reference signal (SL PRS): reference signal transmitted over SL for positioning purposes.
· SL PRS (pre-)configuration: (pre-)configured parameters of SL PRS such as time-frequency resources (other parameters are not precluded) including its bandwidth and periodicity. 
· Continue discussion on additional terminology clarification(s) such as: Initiator UE, Responder UE, Sidelink Positioning group, reference UE, etc, including whether such terminology is needed within RAN1 discussion. 

Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 
· FFS: clarification of the knowledge of the location of the anchor UE


According to the attached pCRs of [1], we noticed that SA2 has made efforts to align the terminologies defined in TR23.700-86 with RAN1, but there are still some misalignments. For example, RAN1 and SA2 have different understanding on the definition of the “anchor UE”. Also, SA2 defined some terminologies that are not considered by RAN1, such as SL Location Server UE, SL Positioning Client UE, etc.  
Observation 1. There are still some misalignments between the terminologies for Ranging/SL Positioning defined by RAN1 and SA2. 
We also noticed that RAN2 agreed to adopt the terminologies defined by RAN1 for further discussion at RAN2 #119-e [4]. For RAN3, it is proposed to follow RAN1 and RAN2 discussion for sidelink terminology. 
Observation 2. RAN2 adopted the terminologies of “Target UE” and “Anchor UE” defined by RAN1 at RAN1 #109-e as the baseline for UE roles in Ranging/SL positioning. 
Proposal 1. For Sidelink terminology, follow RAN 1 and RAN 2 discussion. 
2.2 Positioning Scenarios and Architecture
RAN2 made the following agreements on sidelink scenarios and architecture at RAN2 #119-e [4]: 
	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.
Agreement:
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.
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).


Both RAN1 [3] and RAN2 have agreed to study two scenarios for sidelink positioning:
· Scenario 1: PC-5-only-based positioning 
· Scenario 2: Combination of Uu- and PC5-based positioning. 
PC5-only based positioning methods mainly involve the sidelink measurements and procedures between two UEs, where the ranging or relative position of the target UE and a reference UE is expected to be obtained. Therefore, there seems no RAN3 impacts. In scenario 2, for example, when the Uu-only-based positioning is not applicable due to limited number of device, NLOS or other reasons, hybrid Uu- and PC5- positioning methods are considered. For example, several anchor UEs with known location can be involved to assist the position of the target UE. It is proposed that RAN3 focuses on the study of scenario 2.
Proposal 2: RAN3 to study the combination of Uu- and PC5- based positioning. 
For the positioning architecture, RAN2 introduced a new protocol for sidelink positioning procedures between UEs. 	It is proposed to consider the one showed in the Figure 1 as the sidelink positioning architecture in Rel-18. RAN3 could study the spec impacts to support sidelink positioning based on the architecture in Figure 1.
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Figure 1: Positioning architecture for sidelink positioning
Proposal 3: RAN3 to study the spec impacts to support sidelink positioning based on the architecture in figure 1. 
2.3 Signalling Procedures
[bookmark: _GoBack]RAN1 made the following agreements during RAN1 #110-e on SL positioning methods and resource allocation [5]:
	Agreement
With regards to the Positioning methods supported using at least SL measurements, potential candidate positioning methods include at least the following:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· Note: other methods can still be studied
Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified.
Agreement
A new reference signal should be introduced for supporting SL positioning/ranging.
Agreement
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


According to the agreements, potential candidate positioning methods include at least RTT-type solutions using SL, SL-AoA, and SL-TOA. Based on the notes, other positioning methods, such as carrier phase positioning, are not excluded for future study. It is proposed to study the spec impacts for each SL positioning methods in WI.  
Observation 3: RAN1 has agreed that potential candidate positioning methods include at least RTT-type solutions, SL-AoA and SL-TDOA.
Proposal 4. RAN3 to study the spec impacts for SL positioning methods in WI. 
For sidelink positioning resources, new reference signal would be introduced and network-centric operation SL-PRS resource allocation would be introduced for supporting SL positioning/ranging. The above agreements have pointed out that gNB and LMF may be involved in resource allocation. Therefore, it is proposed that RAN3 to study the spec impacts for network-centric operation SL-PRS resource allocation in WI.
Observation 4: New reference signal would be introduced for sidelink positioning and network-centric operation SL-PRS resource allocation would be introduced, which may impact RAN3 signalling procedures.  
Proposal 5. RAN3 to study to spec impacts for network-centric SL-PRS resource allocation in WI. 
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation 1. There are still some misalignments between the terminologies for Ranging/SL Positioning defined by RAN1 and SA2.  
Observation 2. RAN2 adopted the terminologies of “Target UE” and “Anchor UE” defined by RAN1 at RAN1 #109-e as the baseline for UE roles in Ranging/SL positioning. 
Proposal 1. For Sidelink terminology, follow RAN 1 and RAN 2 discussion. 
Proposal 2: RAN3 to study the combination of Uu- and PC5- based positioning. 
Proposal 3: RAN3 to study the spec impacts to support sidelink positioning based on the architecture in figure 1. 
Observation 3: RAN1 has agreed that potential candidate positioning methods include at least RTT-type solutions, SL-AoA and SL-TDOA.
Proposal 4. RAN3 to study the spec impacts for SL positioning methods in WI. 
Observation 4: New reference signal would be introduced for sidelink positioning and network-centric operation SL-PRS resource allocation would be introduced, which may impact RAN3 signalling procedures.  
Proposal 5. RAN3 to study to spec impacts for network-centric SL-PRS resource allocation in WI. 
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