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1. Introduction
In RAN#94, the objective on sidelink positioning was approved in [1], which is shown as follows:
	· 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
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· 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]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


This paper provides our thinking on the potential enhancements on sidelink positioning based on the scope of the SID.
2. Discussion
2.1 Discussion on the scenarios for NR sidelink
In RAN1#109e, RAN1 discussed the SL positioning scenarios and positioning methods, the following two operation scenarios and positioning methods are agreed:
	Agreement
Following two operation scenarios are considered for studies on SL positioning:
· Scenario 1: PC5-only-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions

Agreement
With regards to the Positioning methods supported using SL measurements study further the following methods:
· RTT-type solutions using SL
· Study both single-sided (also known as one-way) and double-sided (also known as two-way) RTT
· SL-AoA
· Include both Azimuth of arrival (AoA) and zenith of arrival (ZoA) in the study
· SL-TDOA
· SL-AoD
· Corresponds to a method where RSRP and/or RSRPP measurements similar to the DL-AoD method in Uu. 
· Include both Azimuth of departure (AoD) and zenith of departure (ZoD) in the study
· Consider in the study at least the following aspects:
· Definition(s) of the corresponding SL measurements for each method
· Which method is applicable to absolute or relative positioning or ranging, including whether such categorization is needed to be discussed. 
· For angle-based methods, antenna configuration consideration(s) using practical UE capabilities
· Per-panel location, if UE uses multiple panels. 
· UE’s mobility, especially for V2X scenarios
· Impact of synchronization error(s) between UEs
· Existing SL measurements (e.g. RSSI, RSRP), and UE ID information etc, may be used.
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified, or whether there will be a unified SL Positioning method.
· Note: When the study of carrier phase positioning and the evaluations of sidelink positioning have progressed, it can be reviewed whether carrier phase for sidelink can be considered in further work. Checkpoint at RAN1#110-e-Bis to see if sufficient information is available for this review.
· Note: Companies are encouraged to describe the role of SL nodes and their interaction/coordination participating in each method.



Based on the RAN1 agreements, two scenarios are studied for sidelink positioning: 
· Scenario 1: PC-5-only-based positioning 
· Scenario 2: Combination of Uu- and PC5-based positioning. 
Figure 1 gives the most basic scenario of PC5- only-based positioning, where the relation position of the target UE and a reference UE is expected to be obtained. According to RAN1 agreements, time-based or angle-based positioning methods can be utilized. Whichever method is used, this procedure mainly involves the sidelink procedures between the two UEs, and there is no RAN3 impacts. 
[image: ]
Figure 1, Scenario 1: SL positioning between two UEs
Figure 2 gives an example of scenario 2, where several located UEs are used to help locate the target UE. In this case, since the Uu-only-based positioning is not applicable (due to limited number of devices, NLOS or other reasons), the hybrid Uu- and PC5- positioning methods can be considered. For example, if there are located UEs with known location that are able to establish SL links with the target UE for PRS transmissions, the absolute poisoning of the target UE can be obtained with the assistance of the located UEs. 
[image: ]

Figure 2, Scenario 2: combination of Uu- and PC5-based positioning
Based on the above discussions, it is proposed that RAN3 focuses on the study of scenario 2.
Proposal 1: RAN3 to study the combination of Uu- and PC5- based positioning. 
For the positioning architecture, it is proposed to consider the one showed in Figure 5 as the sidelink positioning architecture in Rel-18. Within the architecture, a new protocol layer may need to be introduced on PC5 interface between the two UEs. However, the issue of new protocol layer should be discussed in RAN2/SA2. RAN3 could study the spec impacts to support sidelink positioning based on the architecture in Figure 5.
[image: ]
Figure 5: Positioning architecture for sidelink positioning
Proposal 2: RAN3 to study the spec impacts to support sidelink positioning based on the architecture in figure 5. 
The spec impacts for different positioning methods may vary and the positioning methods should be firstly discussed and decided in RAN1/2. It is proposed to wait for RAN1/2 to determine the SL positioning method and then study the spec impacts for each SL positioning method in RAN3.
Proposal 3: Study the spec impacts for each SL positioning method after the SL positioning methods being decided in RAN1/2.
3. [bookmark: OLE_LINK8][bookmark: OLE_LINK7]Conclusion
Based on the discussion above, it is proposed that:
Proposal 1: RAN3 to study the combination of Uu- and PC5- based positioning.
Proposal 2: RAN3 to study the spec impacts to support sidelink positioning based on the architecture in figure 5. 
Proposal 3: Study the spec impacts for each SL positioning method after the SL positioning methods being decided in RAN1/2.
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