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1 Introduction
The study on expanded and improved NR positioning introduces sidelink positioning as an objective [1]:
	· 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.




The focus on the 9.5.1.2 Subagenda is the following objective:
· 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]

In this paper, we summarize some common elements in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements could be derived at this meeting. 

2 [bookmark: _Hlk102985923]Discussion Information

The proposals are ranked according to HIGH, MEDIUM, LOW. The intention is to start in the offline/online sessions from the HIGH proposals. Companies are encouraged to reply in all of them, but feel free to prioritize your input according to the ranking. 

3 Sidelink Positioning Methods & Measurements, including combination with other RAT dependent positioning measurements

3.1 SL Positioning Methods & Measurements

3.1.1 General Proposals on SL Positioning Methods & Measurements

The following agreements were reached the previous meetings:

	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.

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.  




Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:

	Nokia, NSB
	[bookmark: Proposal39481][bookmark: Proposal8057][bookmark: Proposal62268][bookmark: Proposal19207][bookmark: Proposal88500][bookmark: Proposal80713][bookmark: Proposal7224][bookmark: Proposal85167]Proposal 1: Study impact of the multiple antenna panels to LoS/NLoS conditions and positioning measurement for SL-AoA, SL-TDOA, SL-RTT, and SL-AoD positioning techniques.
[bookmark: Proposal39482][bookmark: Proposal8058][bookmark: Proposal80714][bookmark: Proposal7225][bookmark: Proposal62269][bookmark: Proposal19208][bookmark: Proposal88501][bookmark: Proposal85168]Proposal 2: Support the SL-TDOA with both concepts of DL-TDOA and UL-TDOA.


	Futurewei
	Proposal 2:  With regards to the SL positioning methods supported using at least SL measurements, potential candidate positioning methods include SL-AoD based methods.

	Huawei, HiSilicon
	Proposal 2: Phase difference based AoD positioning should be supported for SL positioning. RAN1 should further study Tx antenna switching based scheme. 

Proposal 3: Support the Rx-Rx time difference based method for absolute SL positioning.

Proposal 4: To support the above SL positioning methods, the following measurements should be reported:
· Rx-Tx timing difference for both single-sided and double-sided RTT based method
· Phase difference for AoD-based method
· Rx-Rx timing difference for Rx-Rx timing difference based positioning method.

Proposal 5: Study mechanisms to enable SL positioning under UE distributed antenna system for TDOA, AoA, AoD, and RTT based positioning methods.

	vivo
	· 
· SL-RTT and SL-AoA are supported for sidelink positioning.
· 
· With distributed antenna systems, the positioning performance will be improved compared to single-panel antenna systems.
· 
· Two antenna panels can be considered for V2X positioning.
· Multiple antenna panels’ measurement and SL-PRS configuration can be further studied. 
Similar to the TRP measurement result reporting in TS 38.455, to support one or more measurement results reporting based on measurement request and independent with positioning method. 

	CATT
	Proposal 1: SL-AoD positioning method on FR1 should be one of the potential candidate positioning methods for Rel-18 SL positioning.
Proposal 2: SL-ECID positioning method is not supported for Rel-18 SL positioning.

	OPPO
	Proposal 1: RTT-type solution and SL-AoA method should be supported in SL positioning, whether SL-AoD can be supported or not in Rel-18 should be reviewed when enhanced sidelink operation on FR2 has progressed.
Proposal 2: SL-TDOA method should be supported for absolute SL positioning.



	Sony
	[bookmark: _Toc115439751]Proposal 1: Support RTT-type solution(s) using SL, SL-AoA, and SL-TDOA as the positioning method for SL positioning measurement.
[bookmark: _Toc115439752]Proposal 2: Consider SL-RSRP for positioning purpose.

	NEC
	Proposal 11: The movement of reference points should be taken into account for the study of sidelink positioning methods including OTDOA, RTT, AOA/D, etc, especially for DL positioning.
Proposal 12:	Timing/power/AoA/AoD based positioning methods can be combined with carrier phase based positioning method to firstly used to reduce the searching space of the integer ambiguity and corresponding measurement should be conducted. 

	xiaomi
	Proposal 1: One-to-one direct ranging shall be focused in RAN1 study of SL positioning solutions.

	CMCC
	[bookmark: OLE_LINK734][bookmark: OLE_LINK735]Proposal 1: RTT and AoA methods should be supported for both absolute positioning and relative positioning/ranging.
· TDOA can be supported only in the case where the anchor devices are deployed and controlled by NW (e.g., RSUs) in Rel-18 SL positioning for absolute positioning;
· Whether AoD can be supported during Rel-18 should be subject to the progress in NR sidelink evolution.

	Lenovo
	Proposal 12:  Support angular-based SL positioning methods, SL-AoA and SL-AoD, considering antenna calibrated entities/nodes and fixed anchor nodes, e.g., gNBs or RSUs.
Observation 6: SL fingerprinting, E-CID type methods can satisfy low latency and coarse SL positioning requirements.

Proposal 13: RAN1 to support the SL fingerprinting method to satisfy coarse positioning requirements and to be used as input for other SL positioning methods, e.g., SL-TDoA, to enhance UE position estimation. 

	Interdigital
	Proposal 10: Down-prioritize SL AoD-based positioning in FR1.  

	Apple
	Proposal 8: RAN1 should discuss the specification impact of  the SL positioning techniques based on the existing RAN-dependent techniques including the associated signaling, measurements and procedures for the new SL-positioning schemes.. Issues to be addressed include:
· Identification of the positioning set and the target UE
· Establishment of a common synchronization reference and the positioning reference UE (for TDOA based schemes)
· Establishment of new SL measurements.
· Configuration, transmission and measurement of SL positioning reference signals to or from the target UE
· Feedback of positioning measurement and assistance information to the positioning estimator

	Mediatek
	Proposal 4-2: Support SL-AOD as one of the SL positioning methods
Proposal 5-2: Support and define the measurement types of SL RSTD, SL PRS-RSRP, SL PRS-RSRPP, SL RTOA and SL AOA

	ITL
	Proposal 1:
Potential solutions for sidelink positioning, followings should be considered.  
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), whether each UE is located on in-coverage, partial-coverage or out-of-coveage?
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), is an anchor UE (or master UE) needed?
- Is On-demand request from target UE which receives sidelink RS for positioning needed?
- Is Mode 2 operation needed?


	CEWiT
	Proposal 4: SL-TDOA should be defined for sidelink position at least for absolute and relative positioning. RSTD should be used as measurement quantity.



Based on the submitted tdocs, and proposals summarized above, in the table below we provide a list of methods that were proposed, along with a first categorization of what is companies’ preferences: 

	Method
	Support 
	“include it as part of potential candidate methods”
	Deprioritize or not support 

	RTT-type solutions using SL
	Vivo, OPPO, Sony, Lenovo, CEWiT
	
	

	SL-AoA
	Vivo, OPPO, Sony, Lenovo
	
	

	SL-TDOA
	Nokia, NSB, OPPO, Sony, Lenovo, Mediatek, CEWiT
	
	

	SL-AoD
	Lenovo, Mediatek
	Futurewei, CATT
	Interdigital

	SL-E-CID / SL fingerprinting
	Lenovo
	
	

	Rx-Rx measurement method
	Huawei, HiSilicon
	
	



It seems a lot of the companies consider that all three candidate positioning solutions (RTT, AoA, TDOA) should be introduced, and they actually move to specific proposals on each one.

Only a few companies commented with regards to SL-AoD. My suggestion is to try one more time to see the status with regards to this method and i am writing 3 alternatives below for the companies to provide their views.

[MEDIUM] Feature Lead Proposal 3.1.1-v0
· From the potential candidate Positioning methods using at least SL measurements, the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· With regards to SL-AoD,
· Alt. 1: It should also be introduced
· Alt. 2: It should be considered a potential candidate positioning method and continue its study
· Alt. 3: It should be deprioritized 

Companies views

	MTK
	Support Alt. 1, and also okay for the first main bullet

	CATT
	We are fine with the first main bullet. 
For the second main bullet, we prefer Alt.2.

	ZTE
	For the first bullet, we prefer to add the following note agreed in RAN1#110 meeting.
· From the potential candidate Positioning methods using at least SL measurements, the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified.

With regards to SL-AoD, Alt.2 is preferred. According to the discussion in the last meeting, companies mainly have concerns about the need for beam index information for SL-AoD method. Therefore, we think Alt. 2 can be revised as follows:
· Alt. 2: It should be considered a potential candidate positioning method in FR 1 and continue its study in FR2 until there are progresses in AI 9.4.3 (Enhanced sidelink operation on FR2 licensed spectrum).


	CMCC
	We support this proposal.
For SL-AoD, we prefer Alt.3.

	LGE
	For the 1st bullet, we support FL proposal.

For the 2nd bullet, we support Alt 3, the deprioritization of AoD. In our understanding, AoD can be implemented by two ways. In the first way, AoD can be realized based on beam measurement in FR2, of which the discussion just started in SL evolution WI and we need to wait for the output of it. In the second way, AoD can be realized by measuring the phase difference between the signals from the different TX antennas. It’s related to the carrier phase measurement feature, so we also need to wait for its output.

	Huawei, HiSilicon
	For SL-AoD, we support Alt.1. 
Since beamforming is not likely performed in FR1, phase difference based AoD positioning should be introduced. In addition, the use of multiple panels on a UE may also be considered as well for SL-AoD based positioning.




3.1.2 RTT-type solutions using SL

	Nokia, NSB
	[bookmark: Obs92141][bookmark: Obs47385][bookmark: Obs89922][bookmark: Obs39123][bookmark: Obs74026][bookmark: Obs94461][bookmark: Obs85422]Observation 1: The worst-case error for single sided SL RTT due to clock drift is on the order of 0.1 ns. 
[bookmark: Proposal80721][bookmark: Proposal7232][bookmark: Proposal62274][bookmark: Proposal19213][bookmark: Proposal85173]Proposal 7: Only support single-sided SL RTT (vs double-sided RTT).

	Futurewei
	Proposal 5: For RTT -based SL-PRS shared pool resource-based solutions consider the PSFCH channel resources for the SL-PRS transmission.

	Huawei, HiSilicon
	Proposal 1: For double-sided RTT based method, support not to restrict the SL-PRS transmission order.
Observation 6: For RTT-based SL positioning, there are several associated SL-PRS transmissions.
Proposal 20: Support to request SL-PRS transmission from UE-A to UE-B.
Proposal 21: For one RTT session, the inter-UE coordination mechanism can be used to indicate the associated SL-PRS transmission among different UEs, e.g.
· The transmitting UE can reserve the next associated SL-PRS resources for itself within the reserved period;
· The transmitting UE can allocate/recommend the associated SL-PRS resources for the responding UE within the reserved period. 

	vivo
	Proposal 1: 
· Double-sided RTT should be studied and supported for SL positioning.

Suggest UE Rx – Tx time difference for SL positioning can be defined as T, which is the timing gap between transmission of SL-PRS and receiving SL-PRS to/from other UE.

	Intel
	Proposal 1: 
· The definition of the measure SL UE Rx – Tx time difference for RTT follows the definition for “UE Rx – Tx time difference” for Uu positioning.
· Study the need and means to ensure that reception and transmission occasions for RTT are sufficiently close in time.


	ZTE
	Proposal 2: Adequate study and evaluation are needed before introducing DS-RTT method for SL positioning.

	Xiaomi
	Proposal 2: One-way/two-way RTT is supported for SL positioning/ranging.

	Lenovo
	[bookmark: _Hlk101782616]Proposal 9: Support the following two types of SL-RTT type solutions for SL positioning:
· One-way SL-RTT
· Two-way SL-RTT

Proposal 10: Support the Multi-node SL-RTT type solution where multiple anchor nodes/UEs may perform SL-RTT with a target-UE.

	LGE
	Proposal 8: It needs to be studied whether the order of SL PRS in double-side RTT can be changed for more flexible use of SL PRS resources and possibly shortened latency.

	Interdigital
	Proposal 4: Study the impact of UE reference timing offset and mobility on single-sided RTT-based positioning.
Proposal 5: Study mechanism to support two-sided RTT-based positioning. 

	Fraunhofer
	Proposal 1: 	With regards to RTT methods, consider both UE Rx-Tx and Report-free based approaches.

Proposal 2: 	Study required signaling and procedures to enable report free RTT.

Proposal 3: 	Consider Rx-Rx timing measurements within the framework of SL RTT solution and study the impact of frequency offsets and multipath propagation effects to the accuracy.


	Apple
	Proposal 2: Single/Double Sided Multi-RTT for absolute positioning: 
· In SL-Multi-RTT positioning method, the UE position is estimated based on measurements performed at multiple SL-UEs/RSUs/PRUs (in the SL Multi-RTT scheme), or a mix of SL-UE/RSU/PRUs and gNBs/TRPs (for the hybrid SL-Multi-RTT scheme). 
· The measurements performed at the SL-UE/RSU/PRUs and TRPs are SL-UE/SL-UE Rx-Tx time difference measurements and is typically used for absolute positioning. 
· A procedure to select the candidate anchor UEs should be studied

Proposal 3: Single/Double Sided RTT for relative / absolute positioning: 
· In SL-RTT positioning method, the UE position is estimated based on measurements performed between the target SL-UEs and a (one) supporting SL-UE/RSU/PRU. 
The measurements performed at the SL-UE, RSUs, PRUs and TRPs are SL-UE/SL-UE Rx-Tx time difference measurements,  SL-UE/gNB Rx-Tx time difference measurements (and optionally SL-PRS-RSRP, DL-PRS-RSRP and  and UL-SRS-RSRP) of SL-PRS, DL-PRS and UL-SRS signals.  The AoA/AoD may also be measured. It is typically used for both absolute and relative positioning.

	NTT DOCOMO
	Observation 1:
· Double-sided RTT has disadvantage on latency performance compared to single-sided RTT.
· Necessity to consider clock drifts with RTT is unclear.
Proposal 1:
· For RTT-type solution using SL, single-sided RTT is prioritized.

Proposal 2:
· For RTT-type solution using SL, support target UE-based mechanism, i.e.,
· Step 1: A target UE sends SL-PRS and a request to become anchor UE
· Step 2: The anchor UE reports RX-TX timing difference with SL-PRS transmission
· Step 3: The target UE obtains its own location


	Qualcomm
	[bookmark: _Toc115423948]Proposal 1: Both single-sided and double-sided SL-RTT methods should be introduced for supporting SL positioning/ranging.


	CEWiT
	Proposal 5: SL-M-RTT should be supported for sidelink positioning at least for relative positioning and distance-based ranging. Measurement quantity for SL-M-RTT is UE Rx-Tx time difference. 
Proposal 6: Double-sided RTT should be supported to minimize the sidelink synchronization error.



With regards to RTT-type solutions, one main item is whether single-sided or double-sided RTT should be defined. It seems there is some majority into introducing both methods, even though some companies still express some concerns whether indeed it is needed, as shown in the table below. 

	Method
	Support

	Single-sided RTT only
	Nokia, NSB, NTT DOCOMO

	Single & Double-sided RTT
	Huawei, HiSilicon, vivo, Lenovo, Xiaomi, Qualcomm, CEWiT



[HIGH] Feature Lead Proposal 3.1.2-v0
· With regards to the RTT-type solutions using SL, downselect between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided (also known as one-way) RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided (also known as two-way) RTT method
· Study which one or more of the following measurements could be applicable, and their corresponding definitions: SL UE Rx-Tx, SL RSRP/RSRPP, SL Rx-Rx measurement. Include in the study a report-free SL RTT procedure. 
· Note: Additional measurements are not precluded to be studied
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT
Companies views

	MTK
	In our view, the definition of a RTT should be target to anchor and then anchor to target, which is one sided
From real implementation to tackle some impairments,  it seems to us that,  one sided or two sided, or more iterations can be done through the configuration.

If this item is to discuss the “definition” of SL-RTT, we prefer one sided. 
 

	CATT
	Support the proposal in principle.
We are open to further discuss the DS-RTT, including its performance and specs impacts.


	ZTE
	We have several comments about Proposal 3.1.2-v0:
Comment 1: For Alt. 1 in the first bullet, the term one-way ranging is used for TDOA method , instead of RTT. The content in bracket should be changed to “also known as onetwo-way”. Single-sided two-way ranging method used in UWB positioning is what we called single-sided RTT method in SL positioning, and double-sided two-way ranging method used in UWB positioning is what we called double-sided RTT method in SL positioning.
Comment 2: For Alt. 2 in the first bullet, an FFS is needed to further study the spec impact of double-sided RTT method.
· FFS study whether there or what is the spec impact of double-sided RTT method
Comment 3: For the second bullet, we do not think SL Rx-Rx measurement is necessary. Is SL Rx-Rx measurement calculated between two antennas or two time stamps? If the answer is time stamp, then what is the difference between UE reporting two or multiple Tx/Rx time stamps and SL Rx-Rx measurement? In our understanding, there is no extra spec impact and it can up to implementation on how LMF or UE calculation the position considering mobility. 
Comment 4: For the second bullet, we are confused about “report-free SL RTT procedure” and we prefer to delet it or put it in FFS, further clarification is needed.
Comment 5: The third bullet should be the subbullet of Alt. 2.

To sum up, we suggest to revise the above proposal:
[HIGH] Feature Lead Proposal 3.1.2-v0-revised
· With regards to the RTT-type solutions using SL, downselect between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided (also known as onetwo-way) RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided (also known as two-way) RTT method
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT
· FFS study whether there or what is the spec impact of double-sided RTT method
· Study which one or more of the following measurements could be applicable, and their corresponding definitions: SL UE Rx-Tx, SL RSRP/RSRPP, SL Rx-Rx measurement. Include in the study a report-free SL RTT procedure. 
· FFS: SL Rx-Rx measurement, report-free SL RTT procedure
· Note: Additional measurements are not precluded to be studied
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT


	CMCC
	We are generally fine with this proposal since we think in this stage both of the single and double sided RTT should be kept in the scope.
For the order of the SL-PRS transmissions for double-sided RTT, we propose not to put any limitation on it to provide more flexibility for resource allocation.

	LGE
	For the 1st bullet, we support Alt 2. Both single- and double-sided RTT method should be introduced.

For the 2nd bullet, we support SL UE Rx-Tx time difference and the related SL RSRP/RSRPP for SL RTT. But Rx-Rx time difference needs further study including the feasibility and the performance analysis. Concerning the report-free SL RTT, the pre-determined UE Rx-Tx time difference cannot be guaranteed in Scheme 2 resource allocation, which are based on sensing. Also for Scheme 1, fixing the UE Rx-Tx time difference may introduce interference to Uu link. We suggest not to consider it any more.

For the 3rd bullet, we support FL proposal.

	vivo
	We think double side RTT should be supported. According to our analysis, if two UEs have the same synchronization source, the clock error between 2 UEs would be within ±0.1 PPM. Even though the clock error between two UEs is 0.2 PPM (that is eUE1-eUE2=0.2 PPM), the error can be 50ns if the T_reply is assumed as 1s. Which corresponds to 15m. In sidelink, if two UEs have different synchronization sources, the effect of clock drift would be larger. 
Therefore, we think double side RTT should be supported and alt 2 is preferred

	Huawei, HiSilicon
	General OK with the proposal.

For RTT-type alternatives, we support Alt.2.

	Lenovo
	Supportive of FL’s Proposal with Alt. 2, additionally we showed some performance gains of DS-RTT over OS-RTT

	Ericsson
	OK with the proposal, with preference to alt 2. 




3.1.3 SL-AoA

	Nokia, NSB
	[bookmark: Proposal39484][bookmark: Proposal8060][bookmark: Proposal80717][bookmark: Proposal7228][bookmark: Proposal62271][bookmark: Proposal19210][bookmark: Proposal85170]Proposal 4: Support AoA method for SL positioning, considering UEs that can have multiple antenna elements (e.g., vehicles, RSUs).

[bookmark: Proposal39485][bookmark: Proposal8061][bookmark: Proposal62272][bookmark: Proposal19211][bookmark: Proposal88503][bookmark: Proposal80718][bookmark: Proposal7229][bookmark: Proposal85171]Proposal 5: SL-AoA positioning should take into account the geometric location of the antenna panels of the target UE and anchor UEs, and any necessary exchange of related information between the UEs and/or between the UEs and the network.

	vivo
	· AoA for SL positioning is needed for SL-PRS measurement and reporting.


	Intel
	Proposal 2: 
· The definition of the measure SL Angle of Arrival (SL-AoA) follows the definition for UL AoA for Uu positioning.


	Xiaomi
	Proposal 3: SL-AoA is supported for SL positioning/ranging.

	Lenovo
	Proposal 11: RAN1 to define SL-AoA measurements in terms of azimuth and vertical (elevation) angles for both Local coordinate systems (LCS) and Global coordinate systems (GCS).

	Interdigital
	Proposal 9: Study the SL node capability required for SL AoA-based positioning in FR1.  

	Apple
	Proposal 4: SL-AoA positioning : 
· SL-AoA positioning   is based on the angle of arrival of transmission or angle of departure of transmission to or from a SL UE target. In hybrid SL-AoA/AoD, one or more of the positioning set may be a gNB. 
· The measurements performed can include both Azimuth of arrival (AoA) and zenith of arrival (ZoA). 
· SL-AoA can be used to estimate the relative direction between two SL devices or to estimate absolute positioning with up to 3 sidelink devices or when combined with a direction estimator e.g. RTT.

	CEWiT
	Proposal 7: For SL-AOA, Angle estimated over the at least first path should be reported as measurement. Other measurements including related TOA and LOS/NLOS should be reported.



[HIGH] Feature Lead Proposal 3.1.3-v0
With regards to the measurements for SL-AoA positioning, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement for the first arrival path should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable

Companies views

	CATT
	Support.

	ZTE
	“for the first arrival path” in the first bullet should be deleted, further study is needed for multi-path measurement report.

	CMCC
	We are generally fine with the proposal, except that “for the first arrival path” part. What is the intention to emphasize “for the first arrival path” here? I think maybe at this stage we can simply study SL-AoA/ZoA measurements and others can be details for FFS.

	LGE
	We support FL proposal with the following modification. Similar to SL RTT and SL TDOA, the angle estimation and the related RSPR per path can provide information for decision of the first path and the reliability of the measurements based on the channel status (e.g. Rician factor)
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement per path, and RSRP/RSRPP for the first arrival path should be included 

	vivo
	Support 

	Huawei, HiSilicon
	OK

	Lenovo
	Support

	Ericsson
	We agree that these measurements should be included in the study. 




3.1.4 SL-TDOA

	Nokia, NSB
	[bookmark: Proposal39483][bookmark: Proposal8059][bookmark: Proposal80715][bookmark: Proposal7226][bookmark: Proposal62270][bookmark: Proposal19209][bookmark: Proposal85169]Proposal 3: Study the detailed procedure of necessary signalling for SL-TDOA, including a reference for RSTD, and synchronization source information of UE such as gNB/GNSS.

	Intel
	Proposal 3: 
· Study if SL-TDOA is defined based on UL-TDOA, or DL-TDOA or both. 
Proposal 4: 
· Study the definition of the measure SL Relative Time of Arrival (SL RToA) for UL-TDOA-like SL-TDOA.
· Study the definition of the measure SL RSTD for DL-TDOA-like SL-TDOA.


	ZTE
	Proposal 1: Study the enhancement of sidelink synchronization considering the time synchronization requirement of reference UEs, selection of the reference UEs, and the signaling procedures.

	Xiaomi
	Proposal 4: The condition of using SL-TDOA shall be studied including the synchronization among anchor UEs. 

	Lenovo
	Proposal 7: RAN1 to define SL RSTD measurements for supporting SL-TDOA.

Proposal 8: RAN1 to at least introduce the support for a reference anchor node/UE for SL RSTD measurements and SL relative time difference (RTD) information.

	Interdigital
	Proposal 6: Study mechanisms to support both DL-like (many to one) and UL-like (one to many) SL TDoA-based positioning.

Proposal 7: Prioritize design of SL TDoA-based positioning in a SL positioning group of stationary anchor UEs (e.g., RSUs), and a target UE.

Proposal 8: Study impact on SL TDoA-based positioning by the synchronization error between anchor UEs and the uncertainty of the absolute positioning information of anchor UEs. 


	LGE
	Proposal 5: SL-TDOA positioning: 
· SL-TDoA positioning is based on the time delay of arrival to or from a SL UE target with  SL UEs in a positioning set (at least 2 for 2-D positioning and at least 3 for 3-D positioning). In hybrid SL-TDOA, one or more of the positioning set may be a gNB.  
· The measurements performed include the TDoA of the positioning reference signal with a reference SL device and is typically used for absolute positioning
· For timing-based positioning, the impact of synchronization errors between the anchor UEs should be studied to ensure accuracy of the estimated position. To mitigate the impact of synchronization errors RAN1 should study and adopt one or more of the following:
· Enable a procedure to identify anchor UEs with a common synchronization reference 
· Enable a procedure to allow for a change of anchor UEs to a common synchronization reference 
· Enable a procedure to estimate the target UE position in the presence of anchor UEs with different synchronization references and compensate for the difference
Proposal 29: SL synchronization procedure is performed by the UE that performs SL positioning.
Proposal 30: Further study is needed on the solution that mitigates the performance loss of SL positioning due to the synchronization timing offset between UEs.

	Samsung
	Proposal 1: For SL-TDOA, further study necessity, whether it is feasible or not with possible solutions for minimizing synchronization error between SL UEs.

	NTT DOCOMO
	Proposal 3:
· For SL-TDOA, do not discuss/study how to mitigate impact of synchronization error between two anchor UEs.

Proposal 4:
· For SL-TDOA/SL-AoA, support both target UE-based mechanism and anchor UE-based mechanism, i.e.,
· Target UE-based mechanism:
· Step 1: A target UE sends a request to become anchor UE
· Step 2: The anchor UE transmits SL-PRS
· Step 3: The target UE obtains its own location
· Anchor UE-based mechanism
· Step 1: Anchor UE transmits SL-PRS periodically
· Step 2: A target UE obtains its own location


	Qualcomm
	
[bookmark: _Toc115423937]Observation 5: SL-TDOA requires synchronization across the SL anchors in order to result into good positioning performance; a drawback that SL-RTT and SL-AoA methods do not have. Synchronization across SL anchors is simpler to achieve for fixed-location anchors.
[bookmark: _Toc115423938]Observation 6: Methods of achieving synchronization amongst anchor UEs may need to be looked into if SL-TDOA is considered to be specified.

	Mediatek
	Proposal 4-1: Support SL-TDOA for the direction of anchor(s) to target, and target to anchor(s)

Proposal 5-1: We expect to have a unified measurement type, if both SL-RTT and SL-TDOA with target-to-anchor(s) transmission direction are supported




[HIGH] Feature Lead Proposal 3.1.4-v0
With regards to SL-TDOA positioning method,
· It corresponds to a method where SL-PRS is being transmitted from one or more device(s) to a target UE (i.e., DL-TDOA-like operation), or from a target UE to one or more device(s) (i.e. UL-TDOA-like operation) 
· Study the detailed procedure,  necessary signalling for SL-TDOA, method(s) to  mitigate impact of synchronization error between two anchor UEs including whether such method(s) are needed. 
· Study further which one or more of the following measurements can be applicable, and their corresponding definitions:
· SL RSTD, SL RTOA, SL RSRP/RSRPP, SL Rx-Rx measurement
· Note: Other measurements are not precluded to be studied
Companies views

	MTK
	We are generally okay for the proposal. Just a small question for first main bullet. We see “one or more devices”, and for the subbullet corresponding to the first main bullet, we see “two anchor UEs”. 
 Any potential difference between “devices” and “anchor UEs” ?

	CATT
	Support the proposal in principle.
We share the same view with MTK, the “devices” in the first main bullet and the “anchor UEs” in the subbullet had better to be aligned with each other, e.g., both of them can be revised into anchor UEs or reference UEs.

	ZTE
	Generally fine. Similar as our comment 3 for Proposal 3.1.2, we have concerns about SL Rx-Rx measurement.
As for the question raised by MTK and CATT, we think current wording is fine considering hybrid positioning and device can be either UE or gNB.

	CMCC
	Support

	LGE
	Support the FL proposal

One comment on the proposal summary table, the proposal 5 in the row of LGE was miscaputured. It’s not LGE’s proposal. Only the proposal 29 and 30 are ours.

	vivo
	In our understanding, it is difficult to use the relative positioning between VUE. So, we prefer it only be considered for absolute positioning from a target UE to more RSU(s). Otherwise, the proponent needs to clarify how to mitigate the synchronization error.

	Huawei, HiSilicon
	When we say “one or more devices”, are these devices expected to be the agreed RAN1 terminology “anchor UE”?

	Lenovo
	Suportive of FL’s proposal, we also understand that device(s) may translate to anchor UEs. Regarding 1st sub-bullet of 2nd bullet , Should it rather read “…, SL PRS RSRP/RSPP, …” measurements

	Ericsson
	OK



3.1.5 SL-AoD


	Nokia, NSB
	[bookmark: Proposal88504][bookmark: Proposal39486][bookmark: Proposal8062][bookmark: Proposal80719][bookmark: Proposal7230][bookmark: Proposal62273][bookmark: Proposal19212][bookmark: Proposal85172]Proposal 6: Study if/how to expand the current NR RSRP/RSRPP measurement definition to SL PRS measurements. Study of SL-AOD can be deprioritized given that it requires FR2 support.

	Intel
	· Study the definition of the measures SL PRS-RSRP and SL PRS-RSRPP for SL-AoD if SL-AoD is supported.

	Huawei, Hisilicon
	Proposal 2: Phase difference based AoD positioning should be supported for SL positioning. RAN1 should further study Tx antenna switching based scheme. 



FL Note: We will wait progress in section 3.1.1 before proceeding with treating these proposals.

3.1.6 SL-E-CID

	Apple
	Proposal 6: SL-E-CID type positioning:
· SL-E-CID type positioning is based the UE reporting only the measurements that it has available rather than being required to take additional measurement actions. 
· Note that new measurements such as a sidelink SSB RSRP/RSRQ and SL-CSI-RS RSRP/RSRQ may be required.

	Lenovo
	Observation 6: SL fingerprinting, E-CID type methods can satisfy low latency and coarse SL positioning requirements.

Proposal 13: RAN1 to support the SL fingerprinting method to satisfy coarse positioning requirements and to be used as input for other SL positioning methods, e.g., SL-TDoA, to enhance UE position estimation.

	
	



Only limited companies have commented on the use of SL-E-CID (also referred to as SL Fingerprinting from another company) 

[LOW] Feature Lead Proposal 3.1.6-v0
With regards to SL-E-CID, 
· Opt. 1:  consider as a potential candidate method a SL Positioning method which uses already-specified SL measurements (e.g. SL SSB RSRP/RSRQ and SL-CSI-RS RSRP/RSRQ) without the need of any new measurements to be performed and without the need of new reference signals. 
· FFS: Details
· Opt. 2: Study further which of the already-specified SL measurements (e.g., SL SSB RSRP/RSRQ and SL-CSI-RS RSRP/RSRQ) could be reported as part of any of the remaining SL Positioning methods. 
· Opt. 3: Such a method/approacch should be considered a lower priority. 

Companies views

	ZTE
	Opt.3

	LGE
	We need clarification on what exactly SL-E-CID means. If it means SL positioning with reference to a certain UE’s location based on the identification of the UE, we support the option 1. If so, we recommend to change the terminology such as SL UE-ID based positioning, to make the meansing clearer.

	Huawei, HiSilicon
	Is SL-E-CID actually referring to SL-E-UID? Saying E-CID would imply that UE reports Uu RRM measurement towards cell(s) to another UE in our understanding, which does not seem the case in common understanding.




3.1.7 SL Carrier Phase

	Apple
	Proposal 7: Based on the current progress in the dedicated sub-agenda item, carrier phase for sidelink should not be considered for further work in Rel-18

	
	



Only limited companies have commented on the use of carrier phase for sidelink. We are supposed to do a check this meeting to see the status of such a method. Please see a related proposal below: 

[LOW] Feature Lead Proposal 3.1.6-v0
With regards to SL Carrier phase Positioning
· Alt. 1: not enough progress has been made in the dedicated sub-agenda item, and therefore, do not consider it further for Rel-18 SL Positioning
· Alt. 2: Revisit during RAN1 111 meeting to check whether enough progress has been made. 
Companies views

	ZTE
	Alt. 2

	CMCC
	We are OK with this proposal.
Between the two Alts, we prefer Alt. 1.

	LGE
	We support Alt. 1. After CPM is developed for Uu link based positioning, SL CPM can be studied in a later release.





4 Sidelink Reference Signals for Positioning Purposes (SL-PRS)

4.1 Design of a new SL reference Signal (SL-PRS)

	Agreement
Study new reference signal for SL positioning/ranging using the existing PRS/SRS design and SL design framework as a starting point.
· The study could at least include: Sequence design, frequency domain pattern, time domain pattern (e.g. number of symbols, repetitions, etc), time domain behavior, configuration/triggering/activation/de-activation of the SL-PRS, AGC time, Tx-Rx Turanround time, supportable bandwidth(s), multiplexing options with other SL channels, randomization/orthogonalization options.
· Note: The study of existing SL reference signal for SL positioning/ranging is not precluded. Companies are encouraged to perform performance evaluation/comparison to investigate whether such reference signals can meet the positioning accuracy requirements.

Agreement
A new reference signal should be introduced for supporting SL positioning/ranging.




4.1.1 SL-PRS Sequence design Proposals

The following agreement was reached with regards to this topic: 

	Agreement
For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2:
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)



The following proposals were found in the contributions: 

	Nokia, NSB
	[bookmark: Proposal88508][bookmark: Proposal39488][bookmark: Proposal8064][bookmark: Proposal80724][bookmark: Proposal7235][bookmark: Proposal62275][bookmark: Proposal19214][bookmark: Proposal85174]Proposal 8: Consider Alt. 2: SL PRS design based on UL SRS (ZC-based sequence), with any necessary modifications to be studied. 

	Spreadtrum
	Proposal 1: Gold sequence based SL-PRS sequence design should be considered.

	vivo
	[bookmark: OLE_LINK3]The pseudorandom-based (e.g., Gold sequence) should be used for the new SL reference signal (i.e., SL PRS), and the existing sequence of DL-PRS as a starting point.
The  of SL PRS should be associated with some UE information (e.g., pre-configured sequence ID, source ID).

	China Telecom
	Proposal 1: support either pseudorandom-based or ZC-based sequence for SL positioning reference signal generation. but prefer ZC-based RS considering its properties for potential location performance improvement.


	OPPO
	Proposal 3: For the sequence of the new reference signal for SL positioning/ranging, DMRS sequence of sidelink PSCCH/PSSCH (Alt.1 agreed in RAN1#110) should be selected.


	CATT
	Proposal 3: The sequence design of SL-PRS should reuse the existing sidelink/positioning reference signals design as much as possible to reduce the workload of standardization and the complexity of UE implementation. 
Proposal 4: Gold sequence should be adopted as the sequence of SL-PRS in order to resist the high doppler shift for V2X use cases. 


	Intel
	· Pseudo-random sequence is preferred for SL-PRS design.

	Sony
	[bookmark: _Toc111194522][bookmark: _Toc115439753]Proposal 3: Support UL-SRS as the sidelink reference signal for positioning, at least as the baseline during the evaluation.

	ZTE
	Proposal 7: If gold sequence is supported for SL-PRS, further study can focus on pseudo-random sequence initialization functions considering:
· SL-PRS sequence ID: considering UE ID information or CRC for sidelink positioning control information
· Offset in high-bit: when the bit size of SL-PRS sequence ID is larger than 10
· Whether SL-PRS configuration can be associated

	Xiaomi
	Observation 2: Compared with pseudorandom SN, ZC based design has lower PARA but less commonality with the current SL RS design.
Proposal 5: RAN1 shall down-select between ZC-based and pseudorandom SN for SL PRS sequence design.

	CMCC
	[bookmark: OLE_LINK640][bookmark: OLE_LINK641]Proposal 3: For the sequence of the new reference signal for SL positioning/ranging, Alt.1 should be selected, i.e., use existing sequence of DL-PRS as a starting point.

	Lenovo
	Proposal 4: RAN1 to adopt ZC-based sequences with SRS as a baseline design for SL Positioning.

	LGE
	Proposal 21: Either NR DL PRS sequence or UL SRS sequence for positioning is the starting point for SL PRS sequence design.

	Interdigital
	Proposal 29: Support pseudorandom-based sequence for the new SL-PRS using existing sequence of DL-PRS as a starting point (Alt. 1).

	Fraunhofer
	Proposal 9:	The SL-PRS design shall adapt the SRS-Pos sequence design, frequency domain pattern and time domain pattern.

	Apple
	Proposal 9: RAN1 should use the exiting DL-PRS sequence design for the SL-PRS i.e. the SL-PRS should be pseudo-random based.

	Samsung
	Proposal 3: For the sequence of the new reference signal for SL positioning/ranging, pseudorandom-based sequence is used.

	Qualcomm
	[bookmark: _Toc115423950]Proposal 3: Use the DL-PRS design as baseline for SL-PRS, i.e. select Alt 1 from the alternatives for SL-PRS waveforms.

	Mediatek
	Proposal 3-3: Weil sequence is not considered

	Ericsson
	
Proposal 1 [bookmark: _Toc115471841]Reuse the UL SRS for positioning design for SL PRS, with ZC sequences and the same comb configurations. 



We make the following observations with regards to what each company supports:

	Method
	Support

	Alt. 1 (PN-based)
	Spreadtrum, vivo, OPPO, CATT, Intel, ZTE, CMCC, Interdigital, Apple, Samsung, Qualcomm (11)

	Alt 2 (ZC-based)
	Nokia, NSB, Sony, Lenovo, Fraunhofer, Ericsson (5)

	Either one
	China Telecom (1st priority ZC), LGE, Xiaomi



It seems there is majority for Alt. 1 over Alt. 2. It also seems that no company has identified a technical problem with either one of the alternatives. Both sequences have been used in 3GPP for Positioning before, and it seems more of a preference/taste that each company has. Therefore, i make the following proposal: 

[MEDIUM] Feature Lead Proposal 4.1.1-v0
For the sequence of the new reference signal for SL positioning/ranging, use
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.

Companies views

	ZTE
	Support.

	CMCC
	Agree.
Alt1 follows the design principle of using downlink signals as reference in NR sidelink and easy to be implemented.

	LGE
	Support FL proposal. The existing DL PRS sequence should be reused as much as possible for compatibility of DL PRS and reducing the workload on the sequence design.

	vivo
	Support. 

	Huawei, HiSilicon
	OK. 




4.1.2 SL-PRS Frequency & Time-domain Pattern

The following agreement was reached with regards to this topic: 

	Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
· FFS: Other frequency domain pattern(s)

Agreement
With regards to the frequency domain pattern, a Comb-N SL-PRS occupying M symbol(s) design should be introduced for the support of NR SL positioning
· Note: there could be multiple values for M, N

Agreement
With regards to the frequency domain pattern for multi-symbol SL-PRS, prioritize partially and fully staggered SL-PRS. 
· Note: this does not preclude comb N=1
· FFS: single symbol SL-PRS, if supported



The following proposals were found in the contributions: 

	Nokia, NSB
		[bookmark: Proposal62276][bookmark: Proposal19215][bookmark: Proposal85175][bookmark: Proposal88509][bookmark: Proposal39489][bookmark: Proposal8065][bookmark: Proposal80725][bookmark: Proposal7236]Proposal 9: Consider supporting the following parameters of SL-PRS structures: 
· The comb size N of SL-PRS: 1, 2, 4, 8. 
· The number of symbols (M) of SL-PRS: 1, 2, 4, 8, 12. Other values of M (1~12) can also be considered depending on resource allocation and SL-PRS multiplexing to be agreed. 



[bookmark: Proposal88510][bookmark: Proposal39490][bookmark: Proposal8066][bookmark: Proposal80726][bookmark: Proposal7237][bookmark: Proposal62277][bookmark: Proposal19216][bookmark: Proposal85176]Proposal 10: Consider inheriting all or part of UL SRS structures for SL PRS. 
[bookmark: Proposal88511][bookmark: Proposal39491][bookmark: Proposal8067][bookmark: Proposal80727][bookmark: Proposal7238][bookmark: Proposal62278][bookmark: Proposal19217][bookmark: Proposal85177][bookmark: _Hlk115276311]Proposal 11: Consider supporting fully staggered SL-PRS pattern and partially staggered SL-PRS pattern. Don’t support unstaggered SL-PRS pattern.  
[bookmark: Proposal39492][bookmark: Proposal8068][bookmark: Proposal80728][bookmark: Proposal7239][bookmark: Proposal62279][bookmark: Proposal19218][bookmark: Proposal85178]Proposal 12: Consider (pre-)configuring a subset of N and M from the whole set specified.  

	Huawei, HiSilicon
	Proposal 7: The partial and full staggering Comb-N SL-PRS structure should be extended with one additional symbol that has the same frequency domain RE mapping as the first symbol to facilitate the Doppler frequency shift estimation for V2X scenario.

Proposal 8: Support subslot based SL-PRS pattern.
· For example: The number of subslots within a slot can be 2, and the number of SL-PRS symbols within a subslot can be 5 for comb-2, comb-4, and comb-12.

	vivo
	Proposal 1: 
· The candidate comb sizes of SL-PRS can be 2,4,6,12
· The candidate numbers of SL PRS symbols can be 2,4,6.
· Partial staggered pattern can be considered for SL-PRS considering SL structure.

	China Telecom
	Proposal 2: refer to the existed PRS pattern in TS 38.211 Table 7.4.1.7.3-1 when determine the sets of values of M and N as well as RE offset. Specifically, , , and determine together the value of RE offset. 
Proposal 3: support the time domain repetition of SL-PRS within a PRS resource set.
Proposal 4: support the introduction of muting pattern to SL-PRS in order to increase the flexibility. The existed two muting patterns of NR PRS can be considered as a starting point for SL-PRS muting configuration design.


	OPPO
	Proposal 4: Both full-RE mapping SL PRS pattern and comb-like (N>1) SL PRS pattern should be supported in SL positioning.


	CATT
	Proposal 5: Partially staggered pattern should be used as SL-PRS frequency domain pattern due to limited transmission distance of SL-PRS. 
· M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used.
Proposal 6: Single symbol SL-PRS should be supported in order to improve the flexibility of SL-PRS configuration and transmission.
Proposal 7: The candidate values of number of symbols of SL-PRS within a slot should be {1, 2, 4, 8}. 

	Intel
	Proposal 5: 
· Both fully and partially staggered pattern can be considered for SL-PRS.

	NEC
	Proposal 1: The resource allocation of SL-PRS in time and frequency domain should support non-contiguous resource allocation.

	ZTE
	Proposal 9: For SL-PRS frequency domain pattern, 
· Reuse the comb pattern of DL-PRS as much as possible;
· Support both fully staggered SL-PRS pattern and partially staggered SL-PRS pattern.
· One symbol SL-PRS excluding the AGC-symbol and Gap symbol should be supported
· Consider Comb size N > 12, e.g. N = 16, 24, 32 and 64

	Xiaomi
	Following the design in Uu interface, fully staggered SL-PRS pattern shall be at least supported. It can be further investigated whether partial SL-PRS pattern can be additionally supported, based on the evaluation on the performance of different SL-PRS patterns.

	Lenovo
	Proposal 5: Partial and Fully staggered comb patterns should consider the number of available symbols within a SL slot considering number of available symbols of 9 or 10. FFS whether a comb size of 12 symbols may be still supported.

Proposal 6: RAN1 to consider at least the staggered SL PRS design option. FFS the positioning performance of partially staggered designs.

Proposal 23: Mini-slot of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further studied for a dedicated resource pool. 

	Interdigital
	Proposal 32: Study RE-level frequency multiplexing of SL-PRS transmissions. 

	Fraunhofer
	Proposal 10: 	Support staggered patterns for the sidelink positioning reference signal.

	Samsung
	Specifically, Uu PRS supports the comb size N={2,4,6,12} while Uu SRS supports the comb size N={2,4,8}. Similar comb sizes can be considered for SL PRS but we can consider N=1 for SL PRS. The advantage of supporting N=1, is to allocate all subcarriers to one UE, when it is not feasible to multiplex users on different combs within the same PRB. Next, Uu PRS supports the symbol length M={2,4,6,12} while Uu SRS supports the symbol length M={1,2,4,8,12}. These M value can be considered at first. However, other new M values can be considered also if it's necessary is clearly identified.

Proposal 4: For the design of Comb-N SL-PRS occupying M symbol(s), consider to reuse Uu PRS/SRS design at first. 
· FFS: N=1 and other values for M

	NTT DOCOMO
	Proposal 7:
· Comb-N SL-PRS occupying M symbol(s) design is discussed after details of resource pool for SL-PRS and signal structure including multiplexing with other channel/signal are concluded.


	Qualcomm
	[bookmark: _Toc115423951]Proposal 4: SL-PRS design has the following properties: N > 1, M , where M does not include the symbol used for AGC training.
[bookmark: _Toc115423952]Proposal 5: Resuse at least a subset the frequency and time domain patterns from DL-PRS.

	Mediatek
	Proposal 3-1: The symbol(s) for AGC tuning could implicitly be resided in the SL-PRS pattern. Then AGC tuning and measurement could be performed within a SL-PRS resource

Proposal 3-2: The more flexible symbol number for SL-PRS under full staggering structure could be considered, for example comb-4 with 6 symbols to allow using the first two symbols for AGC adjustment, and the remaining four symbols for measurement



Based on the above proposals, we make the following observation:
· A lot of companies are suggesting to reuse the Uu PRS/SRS design as a starting point. 
· A few companies are bringing up that FDMing of UEs may be a problem due to in-band emissions ,near-far effect, so they are suggesting to include comb-1 (Full RE pattern). 
· 1 company (NEC) suggested that within a slot, a single SL-PRS resource should be non-consecutive symbols
· 1 company (Huawei, HiSilicon) suggested that we should to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol for the purpose of doppler estimation. 
· 1 company suggested to discuss the number of SL-PRS symbols “excluding the AGC symbol”. It may be a way to focus our discussion without connecting it with the AGC symbol for now. 
· With regards to fully-staggered & partially-staggered patterns, we observe the following. 
· At least support fully staggered patterns: Xiaomi, Qualcomm
· Support both fully and partially staggered: Nokia, NSB, CATT, Intel
My suggestion is to leave both fully and partially staggered patterns for discussion. 


[HIGH] Feature Lead Proposal 4.1.2-v0
With regards to the frequency and time domain pattern of a SL-PRS resource within a slot has the following characteristics:
· With regards to the value N (comb-type) and the number of SL-PRS symbols excluding the symbol(s) used for AGC training:
· At least the following values are considered as candidate values: N = {1,2,4,6,8,12}
· At least the following values are considered as candidate values: {1,2,4,6,8,12}
· FFS: which of the above combinations shall be supported 
· FFS: Whether to consider N>12 as candidate value(s)
· FFS: whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol 
· The symbols of a SL-PRS resource within a slot can be
· Alt. 1: consecutive symbols
· Alt. 2: consecutive or non-consecutive symbols
· RE-Offset sequence within a SL-PRS resource across the symbols should follow the Uu DL-PRS/SRS-Pos principle shown in the table below: 
	
	Symbol number within the SL-PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2
	1
	3

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1
	4
	2
	5

	8
	0
	4
	2
	6
	1
	5
	3
	7
	0
	4
	2
	6

	12
	0
	6
	3
	9
	1
	7
	4
	10
	2
	8
	5
	11



Companies views

	MTK
	1, comb-1 is not preferred. Since SL transmission is mainly for short range, the full observation range of a OFDM symbol time is not actually needed. 
2, we are okay for comb 2,4,6,8,12, which is a union of DL-PRS and SRS for POS
3, for the second subbullet within first main bullet, is it for M? If so, 12 is not preferred
4, N > 12 is not considered
5, for this term “whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol ”.  Our view is, the Doppler estimation may rely on how large the time span of RS is. This is why in Rel-15 TRS is designed across two consecutive slots, having 2 symbols in each slot. We understand the intention of this proposal and okay for further study
6, for 2nd main bullet, we prefer consecutive symbols for a resource

	CATT
	We prefer to divide this proposal into 3 separate proposals for further discussion, in order to achieve the consensus one by one.
For the first main bullet, the first sub-bullet and the second sub-bullet seems to be duplicated.
For the second main bullet, we prefer Alt.1
For the third main bullet, we prefer to discuss it after the first main bullet was agreed, since it is related to the candidate values of N.

	ZTE
	Suggest using M to represent the number of SL-PRS symbols excluding the symbol(s) used for AGC training to align with previous agreements.

With regards to the frequency and time domain pattern of a SL-PRS resource within a slot has the following characteristics:
· With regards to the value N (comb-type) and the number of SL-PRS symbols M excluding the symbol(s) used for AGC training:
· At least the following values are considered as candidate values: N = {1,2,4,6,8,12}
· At least the following values are considered as candidate values: M = {1,2,4,6,8,12}
The last FFS seems like a special case of M>N. We need to discuss the relationship between the size of M and N before determining the SL-PRS pattern of an additional symbol.


	CMCC
	We are generally fine with this proposal, but the first two FFS bullets of candidate values under the 1st bullet are confusing, please see modifications below:
· With regards to the value N (comb-type) and the number of SL-PRS symbols excluding the symbol(s) used for AGC training M:
· At least the following values are considered as candidate values: N = {1,2,4,6,8,12}
· At least the following values are considered as candidate values: M = {1,2,4,6,8,12}
· FFS: which of the above combinations shall be supported 
· FFS: Whether to consider N>12 as candidate value(s)
· FFS: whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol
For the FFS “Whether to consider N>12 as candidate value(s)”, we think if it is supported, partial stagger should also be supported, since one SL-PRS across multiple slots is not feasible.
Besides, between the two alternatives for the symbols of a SL-PRS resource within a slot, we prefer Alt.1 since it is not so clear to support a non-contiguous SL-PRS within a slot.

	LGE
	For the 1st bullet, maybe we need clarification by adding M to represent the number of SL-PRS symbols. Then M needs to be added for the second sub-bullet.
· With regards to the value N (comb-type) and the number of SL-PRS symbols M excluding the symbol(s) used for AGC training:
· At least the following values are considered as candidate values: N = {1,2,4,6,8,12}
· At least the following values are considered as candidate values: M ={1,2,4,6,8,12}
We don’t support the 4th sub-bullet, which requires cross-slot scheduling. It causes quite complex scheduling issues, and we don’t think it’s needed. Suggest to remove the 4th sub-bullet.
For the 5th sub-bullet, such a pattern does not exist in Uu DL PRS. We don’t think it’s necessary and suggest to remove the 5th sub-bullet. It could be separately discussed later if really necessary.
· FFS: Whether to consider N>12 as candidate value(s)
· FFS: whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol 

For the 2nd bullet, We support Alt.1 consecutive symbols. We don’t seed the needs for non-consecutive symbols.

The 3rd bullet is supported if the corresponding comb size N is used.

	vivo
	For the value N (comb-type), the comb size of DL-PRS with N∈{2,4,6,12} can be reused. 
For the candidate numbers of SL PRS symbols, considering SL structure (e.g., excluding the PSCCH symbol, AGC, or GP symbol for SL-PRS transmission), the candidate numbers of SL PRS symbols can be 2,4,6. 
For the symbols of a SL-PRS resource, we think alt 1. Consecutive symbols should be supported. Compared with consecutive symbols, non-consecutive symbols of SL-PRS may be more sensitive to Doppler shift. Therefore, we prefer Alt1( consecutive symbols of a SL-PRS).

	Huawei, HiSilicon
	Our preference is to only discuss the comb size first.
Regarding the symbol number, it should consider the following factors:
Available symbols in a slot available for SL-PRS
The precence of PSCCH or PSSCH in a slot, which is related to dedicated resource pool as well as shared resource pool discussion

We suggest to revise the proposal as below:

With regards to the frequency and time domain pattern of a SL-PRS resource within a slot has the following characteristics:
· With regards to the value N (comb-type) and the number M of SL-PRS symbols excluding the symbol(s) used for AGC training:
· At least the following values are considered as candidate values: N = {1,2,4,6,8,12}
· FFS theAt least the following values are considered as candidate values for M: {1,2,4,6,8,12}
· FFS: which of the above combinations of (N,M) shall be supported 
· FFS: Whether to consider N>12 as candidate value(s)
· FFS: whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol 
· The symbols of a SL-PRS resource within a slot can be
· Alt. 1: consecutive symbols
· Alt. 2: consecutive or non-consecutive symbols
· RE-Offset sequence within a SL-PRS resource across the symbols should follow the Uu DL-PRS/SRS-Pos principle shown in the table below: 
	
	Symbol number within the SL-PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2
	1
	3

	6
	0
	3
	1
	4
	2
	5
	0
	3
	1
	4
	2
	5

	8
	0
	4
	2
	6
	1
	5
	3
	7
	0
	4
	2
	6

	12
	0
	6
	3
	9
	1
	7
	4
	10
	2
	8
	5
	11




	Lenovo
	Generally feel that the supported SL-PRS resources within a slot should aim to consider the symobls allocated for AGC and Rx-Tx turnaround time (gap symbol), as this would affect the length of PRS symbols as deonted in 2nd sub-bullet of the first main bullet, where we are doubtful if M=12 can even be supported. We also do not think it is straight-forward to re-use the DL-PRS/SRS-Pos principle of SL-PRS. 

	Ericsson
	OK with the proposal. 



4.1.3 AGC and Rx-Tx Turnaround 

The following agreement was reached during the previous meeting: 

	Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed




The following proposals were found in the contributions: 

	Spreadtrum
	Observation 1: AGC training and Rx-Tx turnaround time are always needed for SL-PRS transmission.
Proposal 4: The number of symbol(s) for AGC and/or Rx-Tx turnaround time can be pre-configured per resource pool.

	vivo
	· One symbol for AGC and one symbol for GP symbol are assumed for one SL PRS.
· Support multiple AGC symbols and one GP symbol in a slot. 


	CATT
	Proposal 8: For the SL-PRS, one AGC symbol is needed before the SL-PRS transmission/reception, and one GP symbol is needed after the SL-PRS transmission/reception.
Proposal 10: One AGC symbol should be always allocated before every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception. And one GP symbol should be always allocated after every SL-PRS transmission/reception or SCI+SL-PRS transmission/reception.

	Intel
	Proposal 6: 
· Support AGC and guard symbol for Tx-Rx turnaround time for a SL-PRS transmission in a dedicated SL-PRS resource pool.
· Multiple AGC and guard symbols can be considered if SL-PRS transmissions from different UEs are multiplexed in a TDM manner. 

	Sony
	[bookmark: _Toc111194525][bookmark: _Toc115439757]Proposal 7: SL-PRS can be allocated within a resource pool and separated with a guard period.

	ZTE
	Proposal 8: For the design of AGC symbol:
· AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL-PRS.

	CMCC
	[bookmark: OLE_LINK739][bookmark: OLE_LINK740]Proposal 5: Slot structure in NR sidelink should be reused as much as possible for SL-PRS slot, which including one AGC symbol, one GP symbol and the potential PSCCH symbols, the remaining symbols can be regarded as candidates for positioning RS.

	LGE
	Proposal 17: AGC symbol and TX/RX switching gap symbol are always inserted before the first and after the last SL PRS symbol of a SL PRS resource respectively.
Proposal 18: Further study is needed how to construct the AGC symbol and the TX/RX switching gap symbol.

	Qualcomm
	[bookmark: _Toc115423953]Proposal 6: Sidelink PRS transmissions accommodate AGC training at the receiver by introducing a dedicated AGC training symbol prior to the first SL-PRS symbol.
[bookmark: _Toc115423940]Observation 8: There are no conditions under which Rx-Tx turnaround time is not required for sidelink signals.
[bookmark: _Toc115423954]Proposal 7: Sidelink PRS transmission accommodate Rx-Tx turnaround time and RAN1 to further study the details.

	Mediatek
	Proposal 3-1: The symbol(s) for AGC tuning could implicitly be resided in the SL-PRS pattern. Then AGC tuning and measurement could be performed within a SL-PRS resource

Proposal 3-2: The more flexible symbol number for SL-PRS under full staggering structure could be considered, for example comb-4 with 6 symbols to allow using the first two symbols for AGC adjustment, and the remaining four symbols for measurement



[MEDIUM] Feature Lead Proposal 4.1.3-v0
· At least for the dedicated SL-PRS resource pool, 
· The first one or more symbol(s) of a set of contiguous SL-PRS symbols can be used for AGC training
· FFS how to configure AGC symbol(s)
· Time at the end of a set of continuous SL-PRS symbols can be used by a UE for Rx/Tx turnaround
· FFS: Discuss further scenarios that this may not be needed (e.g. SL-TDOA where a UE receives only)
· Note: Multiple AGC and Rx/Tx turnaround time(s) can be considered if SL-PRS transmissions from different UEs are multiplexed in a TDM manner. Such discussions will take place as we progress more on the SL-PRS structure and slot format. 
· Note: Related discussion for shared resource pool (if agreed) will happen separately

Companies views

	MTK
	Generally okay

	ZTE
	ok

	CMCC
	We are OK with this proposal.By the way, we think the number of symbols for AGC should be kept as 1, similar to NR sidelink design. We are not so clear about whether and when more than one AGC symbols are needed.

	LGE
	For the number of symbols or time duration for AGC and Tx-Rx turnaround, the existing rule used in SL communication should be reused. We don’t need to reopen this issue, which were alreay specified in SL communication after quite long discussions between RAN1 and RAN4.

For the 1st sub-bullet, following the principle above, only one symbol is necessary for AGC time.

For the 2nd sub-bullet, following the principle above, only one symbol is necessary for Tx-Rx turnaround time. AGC and Tx-Rx turnaround symbol are always attached before the start and after the end of every SL PRS resource, for full flexibility in Tx/Rx and TDM of multiple SL PRSs within a slot.

[MEDIUM] Feature Lead Proposal 4.1.3-v0’
· At least for the dedicated SL-PRS resource pool, 
· The first one or more symbol(s) of a set of contiguous SL-PRS symbols can be is used for AGC training
· FFS how to configure AGC symbol(s)
· Time One symbol duration at the end of a set of continuous SL-PRS symbols can be is used by a UE for Rx/Tx turnaround
· FFS: Discuss further scenarios that this may not be needed (e.g. SL-TDOA where a UE receives only)


	vivo
	Firstly, we would like to know more about the case of using more symbols for AGC.
In addition, more clarification is needed about “Time at the end of a set of continuous SL-PRS symbols”, whether it means one symbol after a set of continuous SL-PRS symbols

	Huawei, HiSilicon
	On AGC symbols, it may cause some confusion whether the generic term “SL-PRS symbols” includes AGC symbols or not. The same for the Rx/Tx turnaround.

We suggest the following revision.

· At least for the dedicated SL-PRS resource pool, 
· The first oOne or more symbol(s) of preceding a set of contiguous SL-PRS symbols can be used for AGC training
· FFS how to configure AGC symbol(s)
· Time at the end ofafter a set of continuous SL-PRS symbols can be used by a UE for Rx/Tx turnaround
· FFS: Discuss further scenarios that this may not be needed (e.g. SL-TDOA where a UE receives only)




4.1.4 SL-PRS Configuration/Triggering/Activation/Reservation

The following agreement was reached with regards to this topic: 

	Agreement
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.

Agreement
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.



The following proposals were found in the contributions: 

	Nokia, NSB
	[bookmark: Proposal39502][bookmark: Proposal8078][bookmark: Proposal80742][bookmark: Proposal7253][bookmark: Proposal62289][bookmark: Proposal19228][bookmark: Proposal85187]Proposal 21: (Pre-)configured SL PRS can be activated/deactivated based on indications coming from the higher layers, e.g., based on parameters that are (pre-)configurable by the network.
[bookmark: Proposal88523][bookmark: Proposal39503][bookmark: Proposal8079][bookmark: Proposal80743][bookmark: Proposal7254][bookmark: Proposal62290][bookmark: Proposal19229][bookmark: Proposal85188]
Proposal 22: Study (re-)configuration of SL-PRS as per changing target-anchor link conditions.

	Futurewei
	Observation 3: High-layer and lower-layer signaling involvement in the SL-PRS configuration (Option 2) offers a more flexible solution that can cope with in coverage and out of coverage scenarios of SL positioning.

	Huawei, HiSilicon
	Proposal 15: Support Option 2: high-layer and lower-layer signaling involvement in the SL-PRS configuration, where
· SL-PRS resource pool configurations is provided by high-layer signaling.
· Activation/triggering information is provided by lower-layer signaling.

Proposal 16: Support both periodic and one-shot resource reservation for SL-PRS transmission.
· At least for RTT based positioning, one-shot reservation should be supported.


	Spreadtrum
	Proposal 3: Combining high-layer and lower-layer signaling to achieve the configuration/activation/ deactivation/triggering of SL-PRS should be supported.

	vivo
	Observation 1: 
· For Scheme 1, if configured grant type 2 or dynamic scheduling like mechanism are supported, RRC and DCI is required.
Observation 2:  
· For Scheme 2, the SCI is required to reserve resource and sensing mechanism.
Proposal 2: 
· Option 2 (i.e., high-layer and lower-layer signaling) should be supported in the SL-PRS resource reservation.

	China telecom
	Proposal 5: Support option2 for SL-PRS configuration/activation/deactivation/triggering. The indication mechanism can refer to DL-PRS.  

	CATT
	Proposal 9: SCI which indicates the resource allocation of a SL-PRS resource should occupy at least one symbol before the transmission of the SL-PRS resource.
Proposal 21: The SCI used for the scheduling of SL-PRS, should be transmitted in the dedicated resource pool for sidelink positioning.
Proposal 22: For the SCI content, the information transmitted by legacy 1st-stage SCI and 2nd-stage SCI defined in Rel-16 V2X should be as a starting point for Rel-18 .


	Sony
	[bookmark: _Toc111194526][bookmark: _Toc115439758]Proposal 8: Support high-layer and lower-layer signalling involvement in the SL-PRS configuration.
[bookmark: _Toc111194527][bookmark: _Toc115439759]Proposal 9: High-layer and lower-layer signalling is provided from serving gNB to the UE.

	ZTE
	Proposal 15: At least support using SCI to trigger/reserve SL-PRS resource(s)
· One SCI may schedule multiple SL-PRS occasions for overhead reduction 
Proposal 16: If periodic SL-PRS or high-layer-only signaling involvement of SL-PRS is supported, how to resolve resource collision should be further addressed and discussed especially for resource selection scheme 2.

	CMCC
	[bookmark: OLE_LINK744][bookmark: OLE_LINK745][bookmark: OLE_LINK610][bookmark: OLE_LINK611]Proposal 9: SL-PRS should also be transmitted along with PSCCH within a same slot in the dedicated resource pool for SL-PRS to reserve further resources and mitigate the resource collision possibility.
Proposal 13: RAN1 should further study the following alternatives for SL-PRS reception:
· Alt 1: The NR sidelink principle is followed.
· SCI is used to indicate the current PSSCH for receiver UE, and reserve subsequent resources for the resource exclusion procedure of other transmitter UE(s) only.
· Alt 2: The NR Uu principle is followed.
· SCI is used to trigger one or more transmissions and to notify the receiver UE where to perform resource reception.
Proposal 14: With regards to the configuration/activation/deactivation/triggering of SL-PRS, option 2 in the agreements from RAN1#109-e should be selected.
Proposal 6: Parameters of SL-PRS, e.g., number of symbols, RS comb size, and RS BW, should be (pre)configured on resource pool level.
Proposal 7: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to that of the resource pool.

	Lenovo
	Proposal 15: RAN1 to support Option 2 of configuration/activation/deactivation/triggering of SL-PRS, i.e., higher and lower layer involvement.

Proposal 16: RAN1 to consider the resource allocation triggering mechanism of SL PRS transmission(s) in terms of which entity, e.g., anchor-UE, target-UE, gNB, LMF and the type of trigger, e.g., higher-layer SL positioning/ranging service request. RAN2 input may be required.


	LGE
	Proposal 6: At least for broadcast type of SL PRS transmission, SL PRS configuration is (pre-)configured per SL PRS resource pool, which includes at least the following fields. Other fields of SL PRS configuration is dynamically signaled by a PHY layer signaling.
· SL PRS bandwidth
· Set of the allowed configurations of SL PRS resource
· Resource timing
· Periodicity and offset
· Comb pattern
· Number of symbols
· etc.
· whether the SL PRS retransmission is allowed
· whether the multiple SL PRS configurations are allowed
Proposal 13: New 2nd SCI format is introduced for a control channel associated with SL PRS.
· 2nd SCI format indicator in 1st SCI indicates that 2nd SCI is used for SL PRS control channel.

	Interdigital
	Proposal 14: Study a new SCI format associated with SL-PRS transmission.

	Samsung
	Proposal 6: In Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.

Proposal 8: For indication/reservation of SL-PRS resource(s), consider the following options for SL control information 
· Option 1: Same-slot SL control information signalling 
· Option 2: Cross-slot SL control information signalling 

	Asustek
	Proposal 2:  For providing scheduling/reserving information of SL PRS resources, introduce new SCI on new PSCCH in dedicated resource pool for SL PRS.

	NTT DOCOMO
	Proposal 5:
· For option 1 of SL-PRS configuration/indication, periodic SL-PRS transmission is (pre-)configured per UE.
· For option 2 of SL-PRS configuration/indication, SL-PRS properties are (pre-)configured per resource pool and can be configured by PC5-RRC signaling. Aperiodic SL-PRS transmission is indicated/requested by SCI.


	Qualcomm
	[bookmark: _Toc115423958]Proposal 11: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc115423944]Observation 12: An explicit trigger is not needed for the reception of SL-PRS. Reservation information suffices to inform the receiver when to expect SL-PRS.
[bookmark: _Toc115423959]Proposal 12: Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc115423945]Observation 13: PC5-RRC configuration is limited to unicast and could only be applied for that cast type. Hence it is not suitable as the sole method for SL-PRS configuration.
[bookmark: _Toc115423961]Proposal 14: SL-PRS resource reservations are indicated to the receiver UE by a higher layer message.

	CEWiT
	Proposal 12: Regarding the configuration/activation/deactivation/triggering of SL-PRS, option 2 (High-layer and lower-layer signalling involvement in the SL-PRS configuration) should be supported.

Proposal 13: For sidelink positioning SL-PRS configuration/activation/deactivation/triggering, higher layers will specify the common assistance information, and set of PRS configurations.

Proposal 14: At least PRS configuration triggering should be supported with lower layer signalling. This signalling will be through DCI in scenario A and through SCI in scenarios B and C.

	Ericsson
	
Proposal 1 [bookmark: _Toc115471842]With regards to the configuration/activation/deactivation/triggering of SL-PRS, consider Option 2 (High-layer and lower-layer signaling involvement in the SL-PRS configuration) in NR Rel-18.




Activation/triggering may need to be treated separately for scheme 1 and scheme 2, so i am suggesting to continue the discussion of these aspects in Section 5.2. So for now, lets continue on the configuration and reservation. 
· With regards to configuration: It is clear that at least some part related to SL-PRS needs to be configured by higher layers. Some companies suggest it should be the resource pool for positioning, or some others may think that also bandwidth should be configured by higher layers, or periodicity, etc. 
· With regards to the reservation/indication for the resources to the receiving UE, the majority of companies think that the transmitting UE shall inform the receiving UE through some lower-layer SL signaling, and specifically SCI signaling. 
Based on the discussison above, I make the following proposal for configuration & reservation signaling: 

[HIGH] Feature Lead Proposal 4.1.4.A-v0
With regards to the configuration of SL-PRS:
· A transmitting UE may receive at least part of SL-PRS related configuration from higher layers 
· FFS: which part(s) of the SL-PRS configuration; e.g. dedicated resource pool for positioning configuration, SL-PRS bandwidth configuration, number of SL-PRS symbols, periodicity, sequence-IDs, comb, repetitions, etc. 
Companies views

	MTK
	Generally okay. But it seems a receiving UE may also need to receive some higher layer configuration related to SL-PRS

	CATT
	We share the same with MTK that both transmitting UE and receiving UE may receive part of SL-PRS related configuration from higher layers.
Then, we prefer the main bullet can be updated as follows,

· A transmitting UE involving SL positioning may receive at least part of SL-PRS related configuration from higher layers 


	ZTE
	Fine with CATT’s update.

	CMCC
	Some clarifications are needed for this proposal from our side.
This proposal reads like only configuration of SL-PRS for Tx UE is discussed, is it the common understanding that the SL-PRS configuration we discussed so far is from Tx UE point of view? Then what about the Rx UE side? In Uu positioning, the PRS configuration is provided by LMF via LPP to UE for reception. In sidelink, e.g., SL CSI-RS, the configuration is from Tx UE to Rx UE via PC5-RRC, all configuartions consideres Rx UE. Or, are we talking about the sidelink data reception mechanisms, where some necessary configurations can be RP level, the Rx UE performs blind detection in all Rx RPs?

In addition, the meaning of “dedicated resource pool for positioning configuration” in the FFS part should be clarified, does this mean a exact resource pool for SL-PRS transmission, or the resource pool-level configuration which is configured along with the resource pool.


	LGE
	We support FL proposal with the following clarification. The SL PRS configuration is applied to both TX UE and RX UE. So we don’t need to restrict the proposal only to TX UE. And it also needs to include pre-configuration for out-of-coverage case, where the pre-configuration can be inserted into the chip from the manufacturing stage. In this case, it does not come from a higher layer. To represent this case in SL communication, we usually use the terminology (pre-)configuration, which includes the case of the configuration by higher layer. As a summary, we suggest the followings.

[HIGH] Feature Lead Proposal 4.1.4.A-v0’
With regards to the configuration of SL-PRS:
· A transmitting UE may receive is (pre-)configured at least part of SL-PRS related configuration from higher layers.
· FFS: which part(s) of the SL-PRS configuration; e.g. dedicated resource pool for positioning configuration, SL-PRS bandwidth configuration, number of SL-PRS symbols, periodicity, sequence-IDs, comb, repetitions, etc. 


	vivo
	Based on the previous discussion, the majority support higher-layer and lower-layer, we don’t know why we only discuss higher-layer and without lower-layer.
So, can we add a sub-bullet for the lower layer, for example, 
A receive UE may receive part of the time and frequency information of SL-PRS from lower layers 


	Huawei, HiSilicon
	OK

	Lenovo
	Supportive of FL’s proposal but also share the view that both Tx/Initiator UE and Responder/Rx UE(s) may receive the SL-PRS related configurations. So we could keep this aspect general at this stage.

	Ericsson
	OK. 



For reservation, lets focus first on the dedicated resource pool, until there is more clarity on the status of the shared resource pool. In the proposal below we just try to agree that some SCI signaling will be there (any detail on 1st-stage SCI, or 2nd-stage, or cross-pool indication/reservation, or indicating multiple resources in the same slot with single SCI, etc, is FFS). 

[HIGH] Feature Lead Proposal 4.1.4.B-v0
With regards to the reservation of SL-PRS at least for the case of dedicated resource pool for positioning:
· A transmitting UE may send SCI to a receiving UE for indicating a SL-PRS resource to be measured
· FFS: Details
· FFS: Reservation signaling if shared resource pool is agreed to be introduced
· FFS: Whether a higher layer signaling reservation message could also be considered
Companies views

	MTK
	Generally fine. The reservation through SCI is not just to let any receiving UE to know. It lets the UEs after decoding know there are resources to be reserved. 

	CATT
	Support this proposal in principle. For the first main bullet, the SCI may be sent to several receiving UEs considering the boardcast and groupcast cases of SL-PRS.
So, we prefer the first main bullet to be updated as follows,
· A transmitting UE may send SCI to one or more a receiving UE(s) for indicating a SL-PRS resource to be measured


	ZTE
	We share the similar view with MTK and CATT.

	CMCC
	Comments.
For the FFS about reservation, we think even for dedicated resource pool, the reservation signaling is also needed at least for Scheme 2;
For the last FFS, we think it should be removed since in NR sidelink only SCI can reserve further resources, this should be the baseline for SL-PRS.

	LGE
	We support FL proposal with the following clarification. SCI can be monitored by not only the intended RX UE but also any UE that monitors to avoid the resource collision. So we may clarify this point to avoid unnecessary confusion in the proposal.

[HIGH] Feature Lead Proposal 4.1.4.B-v0’
With regards to the reservation of SL-PRS resource(s) at least for the case of dedicated resource pool for positioning:
· A transmitting UE may send SCI to a receiving UE for indicating indicates a the SL-PRS resource(s) to be measured
· FFS: Details
· FFS: Reservation signaling if shared resource pool is agreed to be introduced
· FFS: Whether a higher layer signaling reservation message could also be considered


	vivo
	In the first bullet, the wording “to a receiving UE” and “to be measured” can be removed. The usage of SCI may also be used for sensing. It is not necessary to limit the usage of the SCI transmitted by TX UE.  So, we propose
With regards to the reservation of SL-PRS at least for the case of dedicated resource pool for positioning:
· A transmitting UE may send SCI to a receiving UE for indicating a SL-PRS resource to be measured
· FFS: Details
· FFS: Reservation signaling if shared resource pool is agreed to be introduced
· FFS: Whether a higher layer signaling reservation message could also be considered


	Huawei, HiSilicon
	Generally OK.

A small suggestion is to change “indicating a SL-PRS resource” to “indicating one or more SL-PRS resources”.

The reservation of SL-PRS also could be used for indicating receving UE a SL-PRS resource to be transmited, especially for RTT based positioning, so the reserved SL-PRS transmission occasion is actually to be used for receiving UE to transmit SL-PRS in this case. 

	Lenovo
	Supportive of FL’s proposal but also share the view that both Tx/Initiator UE and Responder/Rx UE(s) may receive the SL-PRS related configurations. So we could keep this aspect general at this stage. It is also beneficial to indicate if the SL-PRS resources to be reserved is for measurement or transmission purposes.

	Ericsson
	We need to understand what is specific to share resource pools that would require a separate agreement. Considering that the proposal is high level, we think we can  include shared resource pools in the proposal.  
We are OK with the proposed rewordings by Huawei and vivo. 





4.1.6 SL-PRS Time domain Behavior

The following proposals were found in the contributions: 

	Nokia, NSB
	[bookmark: Proposal8069][bookmark: Proposal80729][bookmark: Proposal7240][bookmark: Proposal62280][bookmark: Proposal19219][bookmark: Proposal39493][bookmark: Proposal85179]Proposal 13: To enable backward compatibility in terms of slot design, SL PRS can be transmitted via one or more of the following:
· In PSSCH, e.g., if an accompanying positioning meta-data will be sent in the same slot
· In PSFCH, using remaining resources from legacy SL transmissions, depending on the size of SL PRS
· In a new “mini-slot” occupying the last symbols of a legacy slot, which contains dedicated symbol(s) for SL PRS, accompanied with AGC and guard symbols.

[bookmark: Proposal8070][bookmark: Proposal80730][bookmark: Proposal7241][bookmark: Proposal62281][bookmark: Proposal19220][bookmark: Proposal85180]Proposal 14: To enable backward compatibility in terms of slot design, control information associated with SL PRS can be transmitted via one or more of the following:
· Using SCI (PSCCH and/or PSSCH), e.g., in case SL PRS will be transmitted in associated PSSCH together with positioning meta-data in the same slot
· In PSFCH, using remaining resources from legacy SL transmissions, depending on the size of the control information
· In a new “mini-slot” occupying the last symbols of a legacy slot, which contains dedicated symbol(s) for control info. associated with SL PRS, accompanied with AGC and guard symbols.


	Spreadtrum
	[bookmark: OLE_LINK1]Proposal 2: On-demand SL-PRS transmission at least should be supported.

	vivo
	Proposal 1: 
· Periodic and aperiodic SL-PRS should be supported for SL-PRS.

	CATT
	Proposal 23: Periodic, semi-persistent and aperiodic SL-PRS should be supported in Rel-18.
Proposal 24: The semi-persistent SL-PRS and aperiodic SL-PRS transmission procedure should be triggered explicitly by the related signaling procedure.


	Intel
	Proposal 7: 
· For a shared resource pool, periodic, aperiodic, and semi-persistent transmissions of SL-PRS are supported for both resource allocation schemes 1 and 2. 

	ZTE
	Proposal 14: RAN1 should first study whether to support periodic SL-PRS, semi-persistent SL-PRS or aperiodic SL-PRS.

	CMCC
	Proposal 4: For the study of time domain behaviour, on-demand SL-PRS has higher priority than always-on SL-PRS
· All of the three types of time domain behavior can be considered in Rel-18 for SL positioning RS, including periodic, semi-persistent, and aperiodic.


	Lenovo
	Proposal 17: RAN1 to consider at least the following configurability options for SL PRS: 
· Support of periodic/semi-persistent/aperiodic transmission of SL PRS 
· Unambiguous identification of initiator UEs and responder UEs, e.g., defining new IDs or re-using existing IDs 


	LG
	Proposal 4: At least the following types of SL PRS transmission are supported for SL positioning.
· Periodic transmission
· Semi-persistent transmission
· Dynamic transmission
· On-demand transmission

	Apple
	Proposal 3:	RAN1 to consider sending SL-PRS to support on-demand operation.




I think it may be useful to be more descriptive with regards to the periodic/semi-persistent/aperiodic; mainly due to the fact that we have diverse group of people contributing in thie subagenda. For some people), P/SP/AP is about RRC-based configuration vs MAC-CE vs DCI-based signaling. However, my understanding is that the better way to discuss this topic is not with what signaling is being used, but what is the procedure. For periodic SL-PRS, getting that configuration is enough for the transmitting UE to initiate the transmissions. For Semi-persistent SL-PRS, an activation message maybe needed (this could be higher-layer or lower layer based on further agreements/discussions) but the UE will keep on transmitting until a deactivation message is received. In either Periodic or semi-persistent, i think it is common ground that there is going be a periodicity. For Aperiodic SL-PRS, a triggering message is needed (which again could be higher-layer or lower layer based on further agreements/discussions) for one or more SL-PRS instance to be transmitted, but no deactivation message is needed. A first thing we could discuss is that both one-shot and a periodic SL-PRS could be useful to be considered. How a SL-PRS with a periodicity configuration is activated/deactivated can be part of further discussion and also in relation to Scheme 1 and Scheme 2. 

If the above make sense, my suggestion is the following proposal for now: 

[MEDIUM] Feature Lead Proposal 4.1.6-v0
With regards to the SL-PRS time domain behavior, at least consider the following two behaviors:
· Periodic SL-PRS: SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: Details, Activation/Deactivation
· Aperiodic SL-PRS: SL-PRS is expected to be transmitted at least once after a triggering message is received. 
· FFS: Details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2

Companies views

	CMCC
	We are generally fine.
To provide some clarifications, we think the “Activation/Deactivation” does not exist in Sidelink, especially when the Activation/Deactivation signalling is conveyed by MAC CE; Semi-persistent SL-PRS can be achieved by Tx UE’s stopping the transmission for next periodicity, and do not reserve the corresponding resource by indicating “0” in the periodicity reservation field.

	LGE
	Our understanding of FL proposal is as follows. The 1st bullet includes both always-on and configurable periodic transmission of SL PRS. The 2nd bullet includes both aperiodic/dynamic and on-demand transmission of SL PRS. If our understanding is correct, we support FL proposal with the following modification.

The term ‘message’ is usually used for higher layer signaling. As we didn’t agree anything on the specific realization of the triggering, we suggest to make it open by removing the term ‘message’ ,and add triggering details to FFS.

[MEDIUM] Feature Lead Proposal 4.1.6-v0’
With regards to the SL-PRS time domain behavior, at least consider the following two behaviors:
· Periodic SL-PRS: SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: Details, Activation/Deactivation
· Aperiodic SL-PRS: SL-PRS is expected to be transmitted at least once after a triggering message is received. 
· FFS: Details, triggering
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2


	Huawei, HiSilicon
	We expect that this proposal is described from Tx UE perpective. For aperiodic SL-PRS, from Tx UE perspective, the triggering could be from an internal source within the UE rather from a triggering message.

So we suggest the following revision.

With regards to the SL-PRS time domain behavior, at least consider the following two behaviors from Tx UE perspective:
· Periodic SL-PRS: SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: Details, Activation/Deactivation
· Aperiodic SL-PRS: SL-PRS is expected to be transmitted without strictly following a transmission periodicityat least once after a triggering message is received. 
· FFS: Details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.

In addition, the proposal saying ‘consider the two behaviors’ intended to say to be considered to support SL positioning or to be considered for the continuing study??


	
	




4.1.7 SL-PRS cast type

The following proposals were found in the contributions: 

	vivo
	Proposal 1: 
· Unicast, groupcast and broadcast should be considered for SL positioning in Rel-18.

	CATT
	Proposal 32: Groupcast and broadcast SL-PRS should be considered for SL positioning.
· FFS: Unicast SL-PRS


	LGE
	Proposal 5: The following cast types of SL PRS transmission are supported for SL positioning.
· Unicast
· Groupcast
· Broadcast

	Interdigital
	Proposal 3: Support at least unicast for SL-PRS transmission and related signalling.

	Apple
	Proposal 15: The SL PRS/SRS may be unicast, broadcast or multi-cast. For broadcast and multicast SL PRS/SRS, RAN1 should study the following two options:
•	Option 1: Grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together
•	Option 2: Grouping is independent of the PSSCH

	Denso
	Proposal 2:	RAN1 to consider sending SL-PRS to support broadcast/multicast.



A few companies had a proposal on the SL-PRS cast type. It should be noted that also RAN2 had an agreement that “RAN2 will study the question of cast type for positioning signalling, but for SL-PRS, they will follow RAN1 decision”.

It is reasonable to consider that SL-PRS can be a unicast reference signal for the purpose of one-to-one ranging and groupcast/broadcast for one-to-many SL-PRS reception (e.g. single RSU transmitting single SL-PRS to multiple vehicles). So, i make the following proposal for discussion: 

[MEDIUM] Feature Lead Proposal 4.1.7-v0
The following cast types of SL-PRS transmission should be introduced for SL positioning:
· Unicast, Groupcast, Broadcast

Companies views

	ZTE
	OK

	CMCC
	We can support at least unicast at this stage, and further study the applicable scenario for Groupcast, and Broadcast.

	LGE
	Support FL proposal.

	vivo
	Support

	Huawei, HiSilicon
	We have some concern over supporting groupcast and broadcast in this release, especially for the aperiodic SL-PRS discussed in 4.1.6-v0.




4.1.8 Additional aspects with regards SL-PRS 

The following proposals were found in the contributions: 

	CATT
	Proposal 12: If the RB configurations of PSCCH and SL-PRS are different when PSCCH and SL-PRS are TDMed, one symbol should be used for gap right after PSCCH transmission.
Proposal 11: The slot structrue of multiple SL-PRS resources for several UEs in one slot should be considered.


	Intel
	Proposal 8: 
· Specification support of up to 100 MHz and 400 MHz SL-PRS transmission bandwidths for FR1 and FR2 should be considered for SL positioning, respectively. 
· RAN1 should also study the performance for SL positioning in limited bandwidth scenarios, e.g., up to 20 MHz.

	Sony
	[bookmark: _Toc111194528][bookmark: _Toc115439760]Proposal 10: Consider supporting multiplexing of SL-PRS from multiple UEs within a given set of resource

	NEC
	Proposal 2: Consider jointly utilizing the resources on multiple shared resource pools for SL-PRS transmission.

	ZTE
	Proposal 12: In Rel-18, only TDM between SL-PRS transmission and SL-data transmission is considered.
Proposal 22: FDMed PRS multplexing between UEs having positioning serving interaction should NOT be supported.


	CMCC
	Proposal 10: Mapping relationship b/w PSCCH and SL-PRS resources may need to be re-designed for NR SL positioning.
· PSCCH-PSSCH mapping relationship can be a reference;
· RE-level multiplexing for SL-PRS should be considered when designing the mapping relationship.

	LGE
	Proposal 7: It needs to be studied whether the multiple SL PRS configurations can be allowed in a SL PRS resource pool.
Proposal 15: If RX UE fails to receive SL PRS or the quality of the received SL PRS does not meet the requirement, it is supported that RX UE sends a feedback to TX UE so that TX UE retransmits the SL PRS.
Proposal 19: A single SL PRS configuration is allowed at least within a slot.
· FFS whether a single SL PRS configuration is (pre)configured per resource pool.
Proposal 20: The boundary of SL PRS resource within a slot are aligned across the UEs based on SL PRS configuration.
Proposal 27: A minimum time gap for RF switching between different resource pools or BWPs needs to be considered in SL PRS resource allocation/selection.
Proposal 33: When TX and RX SL PRS resources collide each other, a prioritization rule is necessary to drop either operation.
Proposal 34: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation.

	Spreadtrum
	Proposal 15: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

	Interdigital
	Proposal 30: Study slot-based SL-PRS transmission with a SL-PRS slot format including symbols for AGC, SL-PRS and associated SCI transmission in a slot. 

Proposal 31: Study symbol-level granularity of SL-PRS transmission multiplexing PSSCH/PSCCH transmission. 

	Fraunhofer
	Proposal 5: 	For use-cases targeting a high accuracy, resource allocation strategies supporting an effective bandwidth beyond 40MHz for the reference signal shall be considered including the following options:
· Option 1: Consider SL resource pools with higher bandwidth for positioning reference signals
· Option 2: For bands supporting intra-band concurrent operation of Uu and PC5 (currently the band n79) support joint allocation of resources of UL-SRS and SL positioning reference signal
· Option 3: Consider carrier aggregation of PC5 bands
Proposal 6: 	Support the increase of the SL bandwidth for SL-PRS using a low EIRP.
Proposal 8: 	Study carrier aggregation between PC5 carrier/BWPs at least for PC5 carrier using the same band.

	Apple
	Proposal 14: For SL positioning, the frequency resources allocated to the SL positioning reference signal should also be (pre-)configured based on sub-channels. 
· It can be set equal, larger or smaller than the  shared channel frequency domain allocation size 
· It can be set independent of the shared channel frequency domain allocation size within its own dedicated slot


	Samsung
	Proposal 5: For SL PRS configuration, at least the following parameters are considered 
· SL PRS comb size, comb offset
· SL PRS muting pattern
· SL PRS symbol length 
· SL PRS repetition 
· SL PRS transmission periodicity
· Starting PRB and subchannel for SL PRS
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· FFS: which parameters are supported
· FFS: how the parameters can be decided for SL PRS transmission

	Sharp
	Proposal 2: 
· In a slot containing SL-PRS resources, each SL-PRS resource is mapped to a distinct PSCCH in the same slot.

	Asustek
	Proposal 3:  Resource mapping between new PSCCH and SL PRS needs further design for dedicated resource pool for SL PRS.

	Qualcomm
	[bookmark: _Toc115423955]Proposal 8: There is no data/control transmission in time-frequency grid of SL PRS resources.
[bookmark: _Toc115423956]Proposal 9: FDM multiplexing with other signals at RE level inside of SL PRS time-frequency grid is precluded.
[bookmark: _Toc115423957]Proposal 10: Transmission of other SL signals and channels in the same OFDM symbol as SL PRS is precluded.



FL Note: We will wait progress in the previous sections before proceeding with these proposals. 


5 SL Positioning Resource Allocation

Based on the submitted contributions, it may be beneficial to start the topic of SL Positioning Resource Allocation, by discussing it in two subtopics: 
5.1 Resource pool for SL Positioning 
The following agreement was reached with regards to this topic: 

	Agreement
With regards to the SL Positioning resource allocation, study further the following 2 options for SL Positioning resource (pre-)configuration:
· Option 1: Dedicated resource pool for SL-PRS 
· Include in the study at least the following aspects:
· which slots can be used, SL frame structure, SL positioning slot structure, multiplexing of SL-PRS with control information (if included in the same slot)
· positioning measurement report
· whether a dedicated frequency allocation (e.g., layer/BWP) is needed for SL PRS
· resource allocation procedure(s) of SL-PRS
· This option may or may not include control information (i.e., configuration/activation/deactivation/triggering of SL-PRS) for the purpose of SL positioning operation
· Option 2: Shared resource pool with sidelink communication.
· Include in the study at least the following aspects:
· co-existence between SL communication and SL positioning, backward compatibility
· Multiplexing considerations of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH) and any modifications in the SL-slot structure

Agreement
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




The following proposals were found in the contributions: 

	Nokia, NSB
	[bookmark: Proposal39495][bookmark: Proposal8071][bookmark: Proposal80734][bookmark: Proposal7245][bookmark: Proposal62282][bookmark: Proposal19221][bookmark: Proposal88516][bookmark: Proposal85181]Proposal 15: Support Alt. 2 (both dedicated and shared resource pool(s) with SL communication can be (pre-)configured for SL PRS transmissions). 

[bookmark: Proposal7246][bookmark: Proposal62283][bookmark: Proposal19222][bookmark: Proposal88517][bookmark: Proposal80735][bookmark: Proposal85182]Proposal 16: Study transmission of SL PRS that occupy wide bandwidth over multiple SL resource pools, including mechanisms to enable resource pool aggregation. 

[bookmark: Proposal88519][bookmark: Proposal39498][bookmark: Proposal8074][bookmark: Proposal80737][bookmark: Proposal7248][bookmark: Proposal62285][bookmark: Proposal19224][bookmark: Proposal85183]Proposal 17: Study multiplexing of SL PRS transmitted by different UEs in vicinity in code domain, including additional mechanisms to determine whether such resource re-use would be acceptable.

[bookmark: Proposal88520][bookmark: Proposal39499][bookmark: Proposal8075][bookmark: Proposal80738][bookmark: Proposal7249][bookmark: Proposal62286][bookmark: Proposal19225][bookmark: Proposal85184]Proposal 18: Study SL PRS transmission over segmented parts in time domain, including any necessary mechanisms for resource allocation.


	Futurewei
	[bookmark: _Hlk110864223]Proposal 3: For SL-PRS transmission support Alt2 i.e., support both dedicated and shared resources-based solutions.

	Huawei, HiSilicon
	Proposal 12: Study mechanisms to support multiplexing of SL-PRS and sidelink communication at least in a Rel-18 shared resource pool. 

	Spreadtrum
	

	vivo
	Proposal 1: 
· Dedicated resource pool for SL PRS can be supported first.

	China Telecom
	Proposal 6: With regards to the SL positioning resource allocation, we prefer a dedicated resource pool for SL-PRS for the consideration of the performance of localization.

Proposal 7: The dedicated resource pool for SL-PRS should be associated to the BWP that is identical to the SL communication resource pool. The multiplexing manner between them is preferred to be TDM.

	OPPO
	Proposal 5: With regards to the SL Positioning resource allocation, either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS (i.e. Alt 2). 


	CATT
	Proposal 13: For resource pool configured for SL-PRS, only dedicated resource pool(s) (Alt.1 in RAN1#110) should be supported, due to the issues of limitation, complexity and compatibility of the shared resource pool(s) (Alt.2 in RAN1#110).


	Intel
	· For SL positioning resource allocation, Alt. 2 is supported, i.e., either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-) configured for SL-PRS.

	Sony
	[bookmark: _Toc115439755]Proposal 5: Support either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-) configured for SL-PRS (known as Alt. 2).

	NEC
	Proposal 3: Either dedicated resource pool(s) and/or shared resource pool(s) with sidelink communication can be (pre)configured for SL-PRS, namely the Alt.2 regarding the resource pool(s) for SL positioning resource allocation should be supported.
Proposal 4: If both dedicated resource pool(s) and shared resource pool(s) are supported, the association between two kinds of resource pools for SL positioning control information transmission(s) should be considered. 

	ZTE
	Proposal 10: In Rel-18, prioritize dedicated SL-PRS resource pool associated with the BWP of a carrier that is the same as that of the SL communication resource pool

	CMCC
	[bookmark: OLE_LINK606][bookmark: OLE_LINK607][bookmark: OLE_LINK743][bookmark: OLE_LINK604]Proposal 8: In Rel-18, only dedicated resource pool for SL-PRS (Alt 1) should be supported. 
· Only support TDM configuration b/w SL data and SL-PRS resource pools.

	Lenovo
	Proposal 19: Support Alt.2 of SL positioning resource allocation where dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.

	LGE
	Proposal 11: A dedicated resource pool is used for SL PRS transmission to provide a sufficient bandwidth for SL positioning accuracy requirement.
Proposal 12: Other signals/channels associated with SL PRS (e.g. the control channel, the measurement report, etc.) are transmitted in a resource pool different from the one for SL PRS transmission.
· Further study is needed whether the resource pool can be shared with the one for SL communication.

	Interdigital
	Proposal 27: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS (Alt. 2). 

	Apple
	Proposal 10: With regards to the SL Positioning resource allocation, either dedicated resource pool(s) and/or shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.

	Samsung
	Proposal 9: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.

	Sharp
	Proposal 1: 
· A dedicated resource pool for SL-PRS should be “self-contained”, i.e. control signaling in a SL positioning procedure, e.g., signalling for SL-PRS resource reservation, or for scheduling SL-PRS transmission, or for triggering of SL-PRS measurement, should be transmitted in the same resource pool.

	Asustek
	Proposal 1:  Adopt Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS.


	NTT DOCOMO
	Proposal 6:
· For SL-PRS, either dedicated resource pool(s) or shared resource pool(s) with SL communication can be (pre-)configured.
· The same structure is prioritized.


	Qualcomm
	[bookmark: _Toc115423963]Proposal 16: Support SL PRS-only resource pools where only SL-PRS transmissions can take place without other SL signals or channels.

	CEWiT
	Proposal 10: With regards to the SL Positioning resource allocation, option 1 dedicated resource pool for SL-PRS should be preferred.


	Ericsson
	Proposal 2 [bookmark: _Toc115471840]Regarding SL positioning resource allocation, consider Alt 2 where either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.



With regards to the topic of dedicated-only vs dedicated and shared resource pool, we make the following observations from the contributions: 

	
	Supporting companies

	Alt. 1: Dedicated-Only resource pool
	Vivo, China Telecom, CATT, ZTE, CMCC, LGE, Apple, Asustek, Qualcomm, CEWiT (10)

	Alt. 2: Both dedicated and shared resource pool
	Nokia, NSB, Futurewei, Huawei, HiSilicon (only for Rel-18 shared resource pool), Spreadtrum, OPPO, Intel, Sony, NEC, Lenovo, Interdigital, Samsung, NTT DOCOMO, Ericsson (13)



It seems there is no strong majority either way. I would like to check if the companies supporting only dedicated resource pool would accept going with Alt. 2.

Companies are encouraged to clarify in their responses the following: 
· when they mean “shared resource pool”, do they mean Rel-18 shared resource pool (i.e., no backward compatibility considerations), or it should also be applicable to previous releases SL communication resource pools. 

[HIGH] Feature Lead Proposal 5.1-v0
With regards to the SL Positioning resource allocation, 
· either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
Companies views

	ZTE
	Ok. This proposal seems not making any significant progress because it includes two alternatives:
· Alt. 1: either dedicated resource pool(s) or shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
· Alt.2: both dedicated resource pool(s) and shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS
For share resource pool, we tend to think SL-PRS configuration information is specified in the IE “SL-ResourcePool ”(the same IE used for SL communication pool).

	CMCC
	Comments.
Even a shared resource pool can be supported, the resource for SL data and SL-PRS should be TDMed distinguished by semi-static configuration, for example, SL-PRS can be configured in every N slots and occupying a set of symbols within the corresponding slot, like PSFCH configuration in NR sidelink.

	LGE
	From the companies’ proposal, it is clear that all the companies support the dedicated resource pool, but some companies have concern on the shared resource pool. In this case, I think the reasonable proposal should be such as follows.

[HIGH] Feature Lead Proposal 5.1-v0
With regards to the SL Positioning resource allocation, 
· At least a dedicate resource pool is supported
· FFS whether a shared resource pool and/or a (pre-)configuration of either of those pools is additionally supported
· either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS


	vivo
	For us, the dedicated resource pool is simpler and not need to consider complexity backward compatibility. It may need much time to discuss the backward compatibility with NR SL. We prefer to discuss the dedicated resource pool first. If there is timing remaining, the shared resource pool can be considered further.
In addition, what is “(pre-)configured for SL-PRS” needs to be further clarified, it is more like pre-configuration PRS in Rel-17 for on-demand PRS or not?

	Huawei, HiSilicon
	OK

	Ericsson
	OK




5.1.1 Dedicated Resource Pool for Positioning

The following agreement was reached with regards to this topic: 

	Futurewei
	Observation 4: For the dedicated SL-PRS resource pools, is beneficial if the control associated with SL-PRS transmissions is transmitted both in the shared (data) resource pools and SL-PRS dedicated pool resources.

	Huawei, Hisilicon
	Proposal 9: Support PSCCH plus SL-PRS slot structure within the dedicated SL-PRS resource pool.
Proposal 10: Support to design the association between PSCCH candidate position and the scheduled SL-PRS resource for the dedicated resource pool.
Proposal 11: Consider the reserved slots as a part of the dedicated SL-PRS resource pool. 

	Spreadtrum
	Proposal 5: In dedicated resource pool for SL-PRS, one SL-PRS resource or one SL-PRS resource set can be used as the granularity of resource allocation for SL-PRS transmission.

Proposal 6: The bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool for SL-PRS.

[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 7: The frequency domain range of SCI blind detection needs to be limited in dedicated resource pool for SL-PRS.


	vivo
	In NR SL, only one SL BWP is supported on a carrier. And resource pool is configured in the BWP. In our opinion, the SL PRS is transmitted in the BWP, and restricted in a resource pool. 
Proposal 1:  
· The resource for SL PRS is restricted in a resource pool. 

Proposal 2: 
· Control information(i.e., SCI) associated with SL-PRS should be included in the dedicated resource pool for SL-PRS.


	OPPO
	Proposal 6: No PSSCH is transmitted in the dedicated resource pool for SL PRS.


	Intel
	· For dedicated resource pool for SL-PRS, 
· SL-PRS resource pool and SL communication resource pools can be multiplexed in a TDM manner.
· Support multiplexing of PSCCH and SL-PRS transmission in a TDM manner, i.e., PSCCH is used to schedule SL-PRS transmission in the resource pool.

· For SL-PRS transmissions in a dedicated resource pool periodic, aperiodic, and semi-persistent transmissions containing SL-PRS are supported for both resource allocation schemes 1 and 2. 


	Somy
	[bookmark: _Toc115439756][bookmark: _Toc111194524]Proposal 6: Support a BWP carrying dedicated resource pool(s) for positioning (e.g., to carry wideband SL-PRS). 

	NEC
	Proposal 5: Multiplexed SL-PRS resource on dedicated resource pool should be supported for parallel positioning procedures.
Proposal 6: If a dedicated resource pool is supported for SL-PRS, only SL-PRS is expected to be transmitted and there is no data transmission but potentially with PSCCH carrying first stage SCI and PSSCH carrying second stage SCI, being used to configure/activate/deactivate/trigger SL-PRS.
Proposal 9: The flexible SL positioning slot structure feasible to varied SL-PRS should be supported for dedicated resource pool. 

	ZTE
	Proposal 10: In Rel-18, prioritize dedicated SL-PRS resource pool associated with the BWP of a carrier that is the same as that of the SL communication resource pool
Proposal 11: Pool level TDMed restriction between SL-PRS resource pool and SL communication pool should be avoided.

	Xiaomi
	Proposal 6: A separate SL positioning BWP or frequency layer can be defined which is different from SL communication BWP.

Proposal 7: Physical layer sidelink control information is transmitted in the dedicated SL positioning pool to indicate or reserve the resource of current/future SL-PRS transmission(s)
- SL PRS transmission and the associated control information transmission are TDMed

	Lenovo
	Proposal 20: RAN1 to further study the SL PRS resource configuration considering the relationship between SL Positioning frequency layers or SL BWPs with the agreed SL Positioning dedicated resource pools. 

	Interdigital
	Proposal 28: Consider at least an associated PSCCH transmission in the dedicated resource pool (pre)configured for SL-PRS.  

	Apple
	Proposal 13: For SL positioning reference signal configured in dedicated SL positioning slots a study the need for a new SL positioning slot and includes: 
· whether any legacy channels can be added to this slot
· the need for a  new AGC symbol and additional gap symbols in the slot
The new resource allocation methods apply to the dedicated slots.

	Denso
	Proposal 1:	RAN1 to consider to support that only dedicated resource pool(s) can be (pre-)configured for SL-PRS(Alt.1).

	Samsung
	Proposal 10: For dedicated resource pool(s) for SL-PRS, new PHY structure is considered for SL PRS transmission including at least
· AGC/GAP symbols 
· PSCCH
· SL PRS symbols
· FFS: PSFCH, 2nd stage SCI
· FFS: how to multiplex channels/signals in a slot

Proposal 11: At least for dedicated resource pool(s) for SL-PRS, consider SL PRS RE level multiplexing on same slot/subchannel to improve SL PRS capacity and resource utilization efficiency in a resource pool.


	Qualcomm
	[bookmark: _Toc115423964]Proposal 17: Support the dedicated SL-PRS resource pool being on a carrier that can be different from that of the sidelink communications resource pool.

	Mediatek
	Proposal 2-1: Support dedicated resource pool(s) for SL-PRS transmission

	CEWIT
	
Proposal 11: PRS slot configuration over dedicated resources should be defined for SL positioning. FFS is the slot structure considering PRS resource selection, number of assisting UEs, AGC, GP symbol requirements, control channel, etc.




There can be a few things that we can discuss here based on the above proposals:
· 1st Topic: Which other channels are in the resource pool for positioning? It seems there are 3 options: SL-PRS only, SL-PRS + SCI, SL-PRS + SCI + data. 
· 2nd topic: With regards to the SCI indicating to the receiving UE the SL-PRS allocation, does it need to be from the same dedicated resource pool, or some other dedicated resource pool, or even from a shared resource pool (if agreed) it can even be from a shared resource pool?
· 3rd topic: Is SCI reserving the whole slot, or are we just reserving “SL-PRS resource”? E.g., if a SL-PRS resource is X-symbols, only those X-symbols are considered reserved. 
· 4th topic: Can a SL-PRS be smaller BW than the BW of the resource pool for positioning, or is the bandiwdht fixed equal to the BW of the pool? 
· 5th topic: Is the RP for positioning in a separate SL-BWP or the same SL-BWP in a carrier? Can it be on carrier that doesn’t have any RP for communication?

We make separate proposals below for each one of these topics. My first intention is to gather views to see if there is any consensus we can make this meeting for any of the topics. If not, we need to at least write down the alternatives in order to start having some structure on what a resource pool for positioning is. 

[MEDIUM] Feature Lead Proposal 5.1.1.A-v0
For a dedicated resource pool for positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS:
· Alt. 1: No other channel can be included beyond SL-PRS
· Alt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) can be included
· Alt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH can be included
Companies views

	ZTE
	Alt.3 should be excluded first. There is no need to introduce dedicated SL-PRS resource pool if PSSCH which carries SL communication data is transmitted in the same resource pool with SL-PRS.
Among Alt.1 and Alt. 2, we are open to discuss and slightly prefer Alt.1.

	CMCC
	Comments.
First, it should be discussed whether the PSCCH which carried the 1st SCI for reservation (i.e., maybe the next question should be discussed first) can be transmitted in SL data resource pool or not, i.e., whether a SCI in a SL data resource pool can indicate/reserve SL-PRS in a dedicated SL-PRS resource pool, if so, Alt 1 can be agreed; otherwise, only Alt 2 and Alt 3 can be selected.
Next, it should be discussed whether 2nd SCI in NR sidelink is needed for SL-PRS or not, if so, since it is carried by PSSCH in NR sidelink, PSSCH is also needed for SL-PRS, then Alt 3 should be selected; otherwise, Alt 2 should be selected.

	vivo
	We prefer alt 2. 
In our opinion, if the control information (e.g., PSCCH) of the associated SL-PRS is not transmitted in that resource pool, UE needs to monitor two resource pools to detect the control information and SL-PRS. It would increase the UE complexity and have some impacts on the Rel-16 SL specification which is not expected. Therefore, we support control information in the dedicated resource pool.

	Huawei, HiSilicon
	OK. We support Alt. 2. Note however that this proposal may be pending on first agreeing the proposed HIGH] Feature Lead Proposal 4.1.4.B-v0

We doubt whether Alt.3 is still for a dedicated resource pool.



[MEDIUM] Feature Lead Proposal 5.1.1.B-v0
For a dedicated resource pool for positioning,
· The SL-PRS could be indicated to a receiving UE using
· Alt. 1: an SCI received in the same resource pool
· Alt. 2: an SCI received in the same resource pool or some other resource pool 
· Note: the other resource pool could be another dedicated resource pool or a shared resource pool, depending on further agreements. 
Companies views

	ZTE
	We prefer Alt.2. 

	CMCC
	Alt 2.
At least SCI received in the same resource pool can be supported to indicate the SL-PRS; FFS whether SL-PRS can be inidicated by SCI from another resource pool, e.g., from a SL data resource pool.

	vivo
	Alt 1 
The SCI receiving in the same resource pool can decrease the scheduling complexity. In NR R16/R17 SL, the slot index is the logical index in a resource pool. If the cross-resource pool scheduling is supported, the alignment of slot index in different resource pools should be defined at least. 

	Huawei, HiSilicon
	For Alt.2, one question for clarification is whether it means both should be supported, instead of a further down-selection between the same RP and some other RP?



[MEDIUM] Feature Lead Proposal 5.1.1.C-v0
For a dedicated resource pool for positioning,
· With regards to the granularity of a resource allocation for SL-PRS transmission
· Alt. 1: a SL-PRS resource can be allocated (SL-PRS-resource-based allocation)
· Alt. 2: a slot can be allocated (slot-based resource allocation)

Companies views

	ZTE
	Alt.1 to better utilize SL-PRS resources.

	CMCC
	Comments.
Mayebe it should be discussed whether multiple SL-PRS can be TDMed in a slot first, i.e., whether a slot contains more than one SL-PRS candidate resources in time domain.

	vivo
	Alt 1 
In the previous discussion, the comb structure is supported to increase the capacity of SL PRS. To increase the scheduling flexibility, the SL-PRS can be allocated as the granularity of the resource allocation for SL-PRS. 

	Huawei, HiSilicon
	Alt.1 and Alt.2 may contain each other. We prefer at this stage to discuss slot-based resource allocation and sub-slot based resource allocation. Whether the resource allocation contains a single SL-PRS resource or multiple SL-PRS resource can be further discussed.



[MEDIUM] Feature Lead Proposal 5.1.1.D-v0
For a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission
· Alt. 1: The bandwidth of SL-PRS can be same or different than that of the resource pool 
· [bookmark: _Hlk112215842]Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
Companies views

	ZTE
	Alt.1. The bandwidth of SL-PRS can be flexibly configured and the bandwidth of resource pool is its upper bound.

	CMCC
	Alt 2.
We prefer Alt 2 to obtain more positioning accuracy.

	vivo
	The bandwidth of SL PRS resource pool is (pre-)configured and limited in the BWP. In our opinion, it should be limited in the resource pool to avoid the impact on the transmission in the other resource pool. Further, the bandwidth of SL PRS can be the same or smaller than that of the resource pool. It means that it cannot be larger than the resource pool. 

	Huawei, HiSilicon
	OK with Alt.1 in principle. However, it should be clarified what does “different than that of the resource pool” mean, i.e., is the bandwidth < than that of the resource pool, or can the bandwidth be larger than that of the resource pool? We assume the former. 



[MEDIUM] Feature Lead Proposal 5.1.1.E-v0
With regards to the relation of the dedicated resource pool for SL-PRS to 
· the BWP of a SL communication resource pool: 
· Alt. 1: The dedicated SL-PRS resource pool is associated with the one SL BWP of the carrier 
· Alt. 2: The dedicated SL-PRS resource pool can be associated with a BWP that can be the one SL BWP of the carrier or with a second additional BWP
· the carrier of a SL communication resource pool: 
· Alt. 1: The dedicated SL-PRS resource pool is on the carrier of the SL communication resource pool
· Alt. 2: The dedicated SL-PRS resource pool can be on a carrier that can be the same or different  from the carrier of the SL communication resource pool
Companies views

	ZTE
	Only one BWP and one carrier frequency is defined in current SL communication. At least in Rel-18, we should focus on Alt.1 first.

	CMCC
	Alt 1+Alt 1
To follow the principle in NR sidelink, do not support more than one BWP and focus on single carrier currently.

	vivo
	For the BWP of a communication resource pool, Alt. 1 (i.e., The dedicated SL-PRS resource pool is associated with the one SL BWP of the carrier) should be supported. In R16/R17 NR SL, only one BWP is supported in a carrier. The bandwidth of that BWP can be configured as the same as the carrier, it is not necessary to define another BWP in the carrier. The dedicated SL-PRS resource pool can be configured in the BWP as other SL resource pools. 
And for the carrier of a SL communication resource pool, Alt. 1 (The dedicated SL-PRS resource pool is on the carrier of the SL communication resource pool) should be supported. 

	Huawei, HiSilicon
	For BWP, we prefer Alt.1.
One carrier only have one BWP for SL, how does Alt.2 works in the first bullet?

For SL carrier, we support Alt.1, because Alt.2 is somehow SL CA case which is not supported yet for SL. 




5.1.2 SL-PRS in the Shared Resource Pool 

The following proposals were found in the contributions: 

	Huawei, Hisilicon
	Proposal 12: Study mechanisms to support multiplexing of SL-PRS and sidelink communication at least in a Rel-18 shared resource pool. 

Proposal 13: Support multiplexing of multiple SL-PRS transmissions in a slot at least in a Rel-18 shared resource pool. 

Proposal 14: Study mechanisms for supporting a shared resource pool with backward compatibility, i.e. transmitting SL-PRS in a resource pool configured to legacy Rel-16/Rel-17 UEs. 

	Spreadtrum
	Proposal 8: For multiplexing of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH), the TDM method is baseline.


	OPPO
	Proposal 7: In the shared resource pool, remaining PRBs (if there are) should be used for SL PRS transmission.
Proposal 8: PSCCH and related DMRS as SL communication should be transmitted along with SL PRS in the same slot in a shared mode 2 resource pool.
Proposal 9: Priority value for SL PRS should be defined, in shared resource pool, the priority of SL PRS and the priority of SL data should be comparable.


	Intel
	Proposal 9: 
· For shared resource pool for SL-PRS and SL communication, 
· SL-PRS transmission is associated with PSSCH and occupies same BW as the PSSCH.

	NEC
	Proposal 8: The similar slot based configuration of the shared resource pool should be supported as that of the associated dedicated resource pool. 

	ZTE
	Proposal 13: If SL-PRS shares resource pool with SL communication, extending SL-PRS outside the SL resource pool in terms of frequency domain should be considered to satisfy the positioning accuracy requirement.


	Xiaomi
	Proposal 8: For shared resource pool design, study SL PRS transmission together with SL PSCCH/PSSCH transmission in a slot.

	Lenovo
	Proposal 21: In a shared resource pool, TDM multiplexing of PSCCH and SL PRS may be supported.  
Proposal 22: Further study whether SL-PRS is transmitted on legacy PSSCH region and/or PSFCH region.

	Apple
	Proposal 11: For SL positioning reference signal configured in same slot as SL PSSCH/PSCCH/PSFCH (uses same resource allocation method as PSSCH/PSCCH/PSFCH), a study the modifications to SL-slot structure. This could include:
· the P-SRS placement within the slot e.g the PSSCH region, the PSFCH region or in an independent region.
· The need for a  new AGC symbol and additional gap symbols between the different signals/channels

Proposal 12: For SL positioning reference signal configured in same slot as SL PSSCH/PSCCH/PSFCH, RAN1 should study the behavior of SL shared resources with legacy channels. This could include 
•	specifying that only slots that are used for transmission to Rel-18 and above UEs may use a shared resource pool
o	signaling to indicate the resources that the PSSCH/PSFCH should avoid due to use by the positioning reference signal 
•	limiting shared resources to aperiodic SL-PRS transmission and/or 
•	modifying the behavior of shared periodic or semi-persistent SL-PRS in shared resources

	Samsung
	Proposal 12: For shared resource pool(s) with SL communication, SL PRS is transmitted in the existing slot structure with the following principle as
· SL PRS can be transmitted in symbols for PSSCH.
· SL PRS is not transmitted in symbols for 2nd SCI. 
· FFS: Whether SL PRS can be transmitted in symbols for PSCCH. 
· FFS: Whether SL PRS can be transmitted in symbols for PSSCH DMRS.

Proposal 13: In a shared resource pool for SL PRS and SL communication, TX UE indicates whether SL-PRS is transmitted or not for co-existence with SL communication.
· FFS: signalling details



FL Note: We will wait progress in section 5.1 before proceeding with treating these proposals.
5.2 SL Positioning Resource Allocation Modes

The following agreement was made with regards to the topic of SL Positioning Resource Allocation Modes:

	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· 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
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

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



5.2.1 Scheme 1

The following proposals were made in the submitted documents:

	Huawei, HiSilicon
	Proposal 17: Support to request SL-PRS transmission for the UE itself or for another UE to the gNB.
· SL-PRS transmission request to a gNB is indicated by MAC CE, which also includes the requested SL-PRS characteristics.
· The grant of SL-PRS resource indicated by DCI.

	Spreadtrum
	Proposal 9: Dynamic grant and configured grant Type 1/Type 2 can be considered for network-centric operation SL-PRS resource allocation.

	vivo
	Proposal 3: 
· Scheme 1 resource allocation can be used for SL PRS resource allocation for in-coverage or even partial-coverage scenarios.
· RRC signaling and DCI can be used for SL-PRS resource allocation. 

	China telecom
	Proposal 8: Considering the amount of fields that should to be reserved for SL-PRS resource allocation, it is recommended to reuse DCI format 3_0 if the reserved fields is relatively small. Otherwise, it could be better to define a new DCI format exclusively for SL-PRS. 

	Intel
	· [bookmark: _Hlk110946120]For SL-PRS transmissions in a shared resource pool using scheme-1, the same resource allocation via DCI signaling is considered for transmissions containing SL-PRS as the starting point.
· Study the definition of DCI formats including related SL-PRS signaling. 

	ZTE
	Proposal 18: In scheme 1, support serving gNB of the UE to configure and send SL-PRS configuration to UE.
Proposal 19: Support using DCI to dynamically or semi-persistently schedule SL-PRS and consider whether a new DCI format is needed.
Proposal 20: Support LMF to resolve the SL-PRS resource conflict between different scheme 1 UEs in the same sidelink positioning session.

	Lenovo
	Proposal 25: RAN1 to use the existing Mode 1 resource allocation mechanisms bas baseline including dynamic grants and configured grants for the transmission of SL-PRS and SL positioning messages (e.g., assistance data, measurement reports).

	LGE
	Proposal 22: It is supported that the network schedules the SL PRS resources.
Proposal 23: When LMF or gNB allocates the SL PRS resources to UE, DCI indicates at least the resource pool index and SL PRS resource information.
· Further study is needed whether SL PRS configuration index is also indicated.

	Samsung
	Proposal 6: In Scheme 1 (network centric SL-PRS resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.

	CEWiT
	Proposal 8: For scheme 1, PRS resources will be configured by the network through gNB or LMF to all assisting and target UE.

	Ericsson
	
Proposal 3 [bookmark: _Toc115438773][bookmark: _Toc115438787][bookmark: _Toc115438812][bookmark: _Toc115442509][bookmark: _Toc115447842][bookmark: _Toc115471839]Regarding SL-PRS resource allocation, when the SL UE is in coverage, gNB configuration of which scheme to use for SL-PRS resource allocation can be considered in NR Rel-18.



Based on the above we make the following proposal: 

[MEDIUM] Feature Lead Proposal 5.2.1-v0
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE may receive an activation/triggering of a SL-PRS resource transmission(s) from the network
· Opt. 1: through higher layers from the network 
· Opt. 2: through Dynamic grant 
· Opt. 3: through configured grant type 1/type 2
· Note: Multiple options could be supported
· FFS: Details
Companies views

	ZTE
	This proposal is only for recource allocation signaling, the details of activation/triggering can be discussed in separate proposals. We suggest the following update:
[MEDIUM] Feature Lead Proposal 5.2.1-v0
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE may receive an activation/triggering of a SL-PRS resource allocation signaling from the network
· Opt. 1: through higher layers from the network 
· Opt. 2: through Dynamic grant from the network
· Opt. 3: through configured grant type 1/type 2 from the network
· Note: Multiple options could be supported
· FFS: Details


	CMCC
	Comments.
Further clarifications are needed for the listed options. 
To our understanding, option 1 indicates that the resources are allocated by LMF and ther higher layer signaling can be LPP, and options 2 and 3 indicate that the resources are allocated by gNB, such as the Mode 1 resource allocation mechanism defined in sidelink. Is it the correct understanding? If so, we think that the options should be refined to be clearer.


	vivo
	Option 1 and/or option 2 can be supported.  And think that resource is provided by gNB

	Huawei, HiSilicon
	Is CG type 1 in Opt.3 covered by Opt.1?

	Lenovo
	Ok with FL’s proposal, although the FFS on details could be better clarified, e.g., FFS: Details on Options 1,2 and 3.



5.2.2 Scheme 2

The following agreement was reached with regards to this topic: 

	Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS




The following proposals were made in the submitted documents:

	Nokia, NSB
	[bookmark: Proposal39500][bookmark: Proposal8076][bookmark: Proposal62287][bookmark: Proposal19226][bookmark: Proposal88522][bookmark: Proposal80740][bookmark: Proposal7251][bookmark: Proposal85185]Proposal 19: Study assistance and avoidance of conflicts for SL PRS configurations among peer UEs, including mechanisms based on inter-UE coordination (IUC). 

[bookmark: Proposal39501][bookmark: Proposal8077][bookmark: Proposal80741][bookmark: Proposal7252][bookmark: Proposal62288][bookmark: Proposal19227][bookmark: Proposal85186]Proposal 20: Study at least the following methods for SL PRS conflict avoidance: SL PRS muting, comb offset coordination, and SL PRS sequence selection.

	Futurewei
	Proposal 6: Use the IUC like protocol for the transmission of the preferred set and the non-preferred set of resources for SL-PRS resource selection purpose, and to trigger SL-PRS transmission and measuring reports.

	Huawei, HiSilicon
	Observation 1: The legacy design for UE autonomous resource allocation in sidelink R16/R17 should be reused as much as possible.

Observation 2: A unified Scheme 2 mechanism and related signaling framework should be considered to support different sidelink positioning methods.

Observation 3: To support the sensing-based Scheme 2 resource allocation for SL-PRS, at least the following information is needed: 
· Reservation period; 
· Priority.
Observation 4: To support the sensing-based Scheme 2 resource allocation for SL-PRS, RSRP measurement should be defined.
Proposal 18: The SL-PRS is transmitted together with the scheduling PSCCH in the dedicated resource pool, and at least the following information is carried by the SCI:
· Reservation period; 
· Priority.

Observation 5: An LS to SA2 and/or RAN2 may be needed to define the reservation period and priority for SL-PRS.
Proposal 19: Both sensing and random selection based on Scheme 2 are supported according to UE capability or configuration.


	Spreadtrum
	Proposal 10: Multiple UEs occupying different PRS resources in the same time slot should to be considered.

Proposal 11: The association between PSCCH frequency domain monitoring ranges and SL PRS in a slot should be considered for SL PRS resource selection.

Proposal 12: Inter-UE coordination (IUC) in Mode 2 should be considered for SL-PRS resource allocation.


	vivo
	Proposal 4: 
· Scheme 2 resource allocation can be used for SL PRS resource allocation for in-coverage, partial-coverage, and out-of-coverage scenarios.
· The SL-PRS can be used for RSRP measurement for sensing in Scheme 2.
· Periodic and aperiodic resource reservations should be supported for SL-PRS. 

	OPPO
	Proposal 10: Current mode 2 resource allocation in sidelink communication should be the baseline for UE autonomous resource allocation of SL PRS.
Proposal 11: IUC scheme 1 should be applied to SL PRS resource selection at least when SL PRS is transmitted within the shared resource pool with SL communication, FFS for dedicated SL PRS resource pool.
Proposal 12: Whether IUC scheme 2 should be applied to SL PRS resource selection or not should be review when:
· Whether SL PRS supported resource reservation or not is determined; and, 
· If dedicated SL PRS resource pool, whether there is PSFCH resource to carry the conflict information.


	CATT
	Proposal 14: Resource selection mechanism for SL-PRS in the dedicated resource pool should reuse the existing resource selection mechanism for PSSCH in Rel-16/17 NR V2X as much as possible to reduce the workload of standardization and the complexity of UE implementation.
Proposal 15: Existing resource sensing/exclusion/re-evaluation/pre-emption schemes for PSSCH in Rel-16/17 NR V2X should be the starting point for resource selection mechanism for PSCCH and SL-PRS.
Proposal 16: Existing random resource selection schemes for PSSCH in Rel-16/17 NR V2X should also be considered for resource selection mechanism for SL-PRS.
Proposal 17: In order to solve the issue of SL-PRS resource confliction, the inter-UE coordination mechanism for SL-PRS should be introduced in the dedicated resource pool.
Proposal 18: Inter-UE coordination for SL-PRS in the dedicated resource pool should reuse the existing inter-UE coordination mechanism for PSSCH in Rel-17 NR sidelink enhancements as much as possible to reduce the workload of standardization and the complexity of UE implementation.
Proposal 19: Existing inter-UE coordination Scheme 1 and Scheme 2 for PSSCH in Rel-17 NR sidelink enhancements should be the starting point for inter-UE coordination for SL-PRS.
Proposal 20: Congestion control mechanism for SL-PRS should be studied after the resource allocation mechanism of SL-PRS was determined.


	Intel
	Proposal 10: 
· For SL-PRS transmissions in a shared resource pool using scheme-2, reuse of the resource allocation methods defined for SL communication for single shot transmissions is considered as a starting point.
· Study if a resource allocation enhancement for RTT is necessary.

· Study the definition of scheme-2 resource allocation for periodic, aperiodic, and semi-persistent SL-PRS transmission in a dedicated resource pool. This procedure comprises of sensing, resource exclusion, and resource selection. 

· Depending on the number of available SL-PRS resources in a dedicated resource pool the half duplex problem for measurements as well as sensing can occur more frequently. 
· For sensing-based operation, when compared to periodic transmissions, more collisions and half-duplex problems can be expected for aperiodic transmissions.
· Study the definition of pre-reservation of SL-PRS transmissions in the communication resource before the transmission in a dedicated resource pool.  
· Conflicts for the pre-reservation are resolved like IUC scheme 2. 
Proposal 11: 
· Congestion control for SL positioning in a shared resource pool follows the congestion control measures and definitions of SL communication.
· Study if congestion control is necessary for SL positioning in a dedicated resource pool.
· Study how to include SL positioning transmission/reception into the SL intra-UE prioritization framework. 

	Sony
	[bookmark: _Toc115439761]Proposal 11: Consider inter-multiple UEs coordination for sidelink positioning, especially in V2X use-case.

	NEC
	Proposal 10: The IUC method could be considered based on necessary enhancement for OCC SL positioning.

	ZTE
	Proposal 21: If SCI trigged multiple SL-PRS occasions is applied, the sensing window size should be no less than the interval between two SCIs triggering SL-PRS.
Proposal 23: Study SL-PRS IUC to maximize resource utilization and minimize resource conflicts.

	Xiaomi
	Proposal 9: Sensing based SL PRS resource selection shall be supported for UE autonomous resource allocation.
Proposal 10: Further study whether/how a UE allocates SL PRS resource for other UE transmission shall be supported.

	CMCC
	Proposal 11: The scope of Inter-UE coordination can be extended to mechanisms beyond those supported in Rel-17.
[bookmark: OLE_LINK630][bookmark: OLE_LINK631][bookmark: OLE_LINK750]Proposal 12: Centralized scheduling mechanism, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can be considered for resource allocation for SL-PRS.

	Lenovo
	Proposal 26:   RAN1 to use the existing Mode 2 sensing, (re-) selection and reservation as baseline for the transmission of SL-PRS and SL positioning messages (e.g., assistance data, measurement reports).

Proposal 27:  RAN1 to support resource allocation/coordination schemes for a SL Positioning Group, e.g., resource configuration sharing by a member UE, inter-UE coordination by a member UEs.


	LGE
	Proposal 16: It is supported that UE1 reserves UE2’s resources used for SL positioning (e.g. SL PRS or measurement report) and sends the SL PRS resource reservation information to UE2, at least when UE1 and UE2 participates in the same SL positioning group.
Proposal 24: It is supported that UE selects the SL PRS resources based on sensing.
Proposal 25: When UE selects the SL PRS resources based on sensing, the 2nd SCI indicates at least the source/destination ID and retransmission request flag in addition to the resource pool index and SL PRS resource information.
· Further study is needed whether SL PRS configuration index is also indicated.
Proposal 26: The mode-2 resource allocation procedure of SL communication is reused as much as possible for the resource allocation of the control channel and of the measurement report associated with SL PRS transmission.
Proposal 28: The resource selection based on the inter-UE coordination message defined in Rel.17 SL is supported for SL PRS resource selection.
Proposal 31: Congestion control in SL positioning needs to be studied.

	Interdigital
	Proposal 15: Study a SL-PRS-only resource selection based on legacy Mode 2 sensing procedure with enhancements to minimize SL-PRS collision in Schem 2. 
Proposal 16: Study a joint Scheme 2 resource allocation for multiplexed SL-PRS and PSSCH/PSCCH transmissions based on legacy Mode 2 sensing procedure. 
Proposal 17: Study SL-PRS resource allocation based on R17 IUC framework with Scheme 1 at a starting point.  
Proposal 18: Study CBR and CR measurement for SL-PRS transmissions. 

	Samsung
	Proposal 7: In Scheme 2 (UE autonomous SL-PRS resource allocation), UE can decide SL PRS resource based on principle of the existing Mode 2 resource allocation mechanism and the corresponding information is indicated by 1st SCI.

Proposal 14: For resource selection mechanism for SL PRS, use Rel-16 Mode-2 procedure as a starting point and further study if additional enhancements are needed. Also, Rel-17 IUC procedure can be studied as a starting point for IUC for SL positioning, but its benefit should be further studied. 

Proposal 15: In Scheme 2 (UE autonomous resource allocation), congestion control for SL PRS is supported and congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority.
· The priority value for SL PRS transmission can be decided independently with the priority value of PSSCH transmission.
· CBR measurement for SL PRS can be reported to gNB.
· Congestion control for SL PRS can restrict CR limit of SL PRS by CBR and priority.
· FFS: The definition of CBR/RSSI/CR for SL positioning.


	Qualcomm
	[bookmark: _Toc115423962]Proposal 15: Introduce potential mechanisms for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions).

	CEWiT
	Proposal 9: For scheme 2, PRS resources will be configured in the following possible way,
· Option 1: PRS resource will be provided by one of the assisting resources for all assisting UE
· Option 2: Each assisting UE will find the PRS resource individually. 



[MEDIUM] Feature Lead Proposal 5.2.2.A-v0
For Scheme 2, at least for the dedicated resource pool for positioning, with regards to Resource selection mechanism for SL-PRS, pick one or more of the following options:
· Option 1: A sensing based resource selection should be introduced 
· Option 2: A random resource selection should be introduced
· In either option, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 
Companies views

	ZTE
	An additional FFS is needed:
· FFS: whether the above sensing is based on SCI or based on SL-PRS, or based on both SCI and SL-PRS.

	CMCC
	Option 2 should be removed and more clarifications are needed.
[bookmark: OLE_LINK198][bookmark: OLE_LINK199]For option 1, in NR sidelink, PHY will do resource exclusion then generate a candidate resource set which is reported to MAC layer, MAC layer will do the random selection among the reported candidate resources;
For option 2, in NR sidelink, it is mainly designed for power saving UE, in which PHY do not proceed the resource exclusion procedure and all the candidate resources in selection window are identified as available and reported, MAC layer will do the random selection among the reported candidate resources, since power saving is not a key issue here, we propose to focus on option 1 and remove option 2.

	vivo
	At least Option 1 should be supported. Whether support option 2 can be FFS.

	Huawei, HiSilicon
	OK

	Lenovo
	Supportive of FL’s proposal, although we tend to lean toward Option 1



From the above proposals, it is a bit unclear what companies are proposing with regards to the activation/triggering mechanism for a transmitting UE in scheme 2. My understanding that one option is that a transmitting UE receives an activation/triggering through the higher-layer request (i.e. based on the higher layer protocol that is being discussed in RAN2). Companies are encouraged to provide more information on other options in their responses. 

[MEDIUM] Feature Lead Proposal 5.2.2.B-v0
· For scheme 2, a transmitting UE may receive an activation/triggering of SL-PRS transmission(s)
· Opt. 1: through higher layers
· Note: This does not mean that the exact time/frequency resources for SL-PRS are chosen by higher layers. It means that a transmit UE may receive a higher-layer request for initiating one or more SL-PRS transmission(s)
Companies views

	ZTE
	Ok and we think this is common understanding.

	CMCC
	Agree.
Maybe here we should clarify that the activation/triggering of SL-PRS transmission is come from a same UE, not received from other UEs, is it correct understanding?

	Huawei, HiSilicon
	strictly speaking the mode 2 sensing procedure in Rel. 16/17 does imply that the higher layers select the resource for PSSCH, based on the sensing measurements provided by the PHY layer.

	Lenovo
	Support, this request wording may be added to the main bullet “For scheme 2, a transmitting UE may receive an activation/triggering request of SL-PRS transmission(s)”. 



[LOW] Feature Lead Proposal 5.2.2.C-v0
For Scheme 2, at least for the dedicated resource pool for positioning, with regards to Inter-UE coordination for SL-PRS, 
· Option 1: study Rel-17 Scheme 1 IUC procedure as a starting point
· Option 2: study Rel-17 Scheme 2  IUC procedure as a starting point
· Option 3: study Rel-17 Scheme 1 or 2  IUC procedure as a starting point
· Option 4: Inter-UE coordination procedures can be deprioritized
Companies views

	ZTE
	Option3

	CMCC
	We propose to add another option:

For Scheme 2, at least for the dedicated resource pool for positioning, with regards to Inter-UE coordination for SL-PRS, 
· Option 1: study Rel-17 Scheme 1 IUC procedure as a starting point
· Option 2: study Rel-17 Scheme 2  IUC procedure as a starting point
· Option 3: study Rel-17 Scheme 1 or 2  IUC procedure as a starting point
· Option 4: Inter-UE coordination procedures can be deprioritized
· Option 5: study inter-UE coordination mechanisms extending Rel-17 Schemes 1/2.
We propose to extend the scope of IUC procedure for SL-PRS, i.e, the resource can be allocated by a group header to avoid RE-level sensing/resource selection procedure, and mitigate the IBE issue.

	Huawei, HiSilicon
	Option 1 is sufficient, as PSFCH may not be available in the dedicated pool but rather in the communication pool, PSFCH is already used for communication IUC scheme 2.

	Lenovo
	Support Options 1-3 since it’s still in study phase. We could also study an additional Option, where the Intiator UEs may assist in providing scheduling information of other (Anchor) UEs for the purposes of SL-PRS transmissions in a coordinated manner, especially within a SL positioning group. We wonder if this aspect is still in the scope of coordinated UE procedures for SL-PRS transmission.



[LOW] Feature Lead Proposal 5.2.2.D-v0
For Scheme 2, at least for the dedicated resource pool for positioning, with regards to congestion control mechanisms for SL-PRS
· Study congestion metrics definition for SL-PRS (e.g. CBR and CR)
· Study which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism
Companies views

	CMCC
	Agree.

	Huawei, HiSilicon
	OK

	Lenovo
	Support



6 Positioning Measurements Report

The following agreement was reached the previous meeting: 

	
Agreement
With regards to the Sidelink Positioning measurement report,
· Study the contents of the measurement report  (e.g. time stamp(s), quality metric(s), ID(s), angular/timing/power measurements, etc)
· Study the time domain behavior of the measurement report (e.g. one-shot, triggered, aperiodic, semi-persistent, periodic)
· FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.

Agreement
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
· FFS any detail for the above



6.1 Contents of the positioning measurement report

The following proposals were found with regards to the contents of a positioning measurement report: 

	Futurewei
	Observation 2: The quality indication of the anchor node’s coordinates or its synchronization accuracy may be used by the target node for the anchor node(s) selection.

Proposal 1: Identify and study quality metrics usage for the anchor nodes selection.

Observation 5: A hard value of the LOS/NLOS indication allows the selection of most reliable measurements for position estimation, while the soft value of this indicator may allow an estimation of the confidence/precision of the location determination.

Observation 6: Provisioning of additional quality metrics characteristics for the anchor node helps to select the best measurements and to evaluate the precision of the location determination.

Proposal 4: SL positioning should support reporting of quality metric for the LoS/NLoS of SL-PRS measurements and quality metrics of anchor characteristics.  


	OPPO
	Proposal 13: Measurements defined in NR-Uu positioning for different positioning methods can be adapted for SL positioning.

	CATT
	Proposal 25: Support at least the following measurements for sidelink positioning:
· SL Rx-Tx time difference
· SL AOA
· SL RSRP/RSRPP
Proposal 28: For SL positioning, the reporting granularity for SL Rx-Tx time difference and SL RSTD should be configurable. And fixed reporting granularity is applied to SL AOA.
Proposal 29: Periodic, semi-persistent and aperiodic measurement report should be supported in SL positioning. And the sidelink positioning measurement should be a high-layer report.


	Intel
	Proposal 12: 
· Add the following information to the list of potential measurement report fields:
· UE location information, that may include latitude/longitude/altitude information, or location coordinates, together with any qualifying information about the location, e.g., associated uncertainty, time-stamp, etc. 

	ZTE
	Proposal 4: Do not support separate SL positioning methods, the following potential elements for sidelink positioning measurement report can be considered:
· One or more sidelink positioning measurement(s): UE Rx-Tx time difference, SL-PRS RSRP, SL-PRS RSRPP, SL-AoA, SL-PRS RSTD
· Time stamps at which the measurements are performed
· Quality metric(s): timing quality or measurement quality
· Identification Information
· UE information: UE’s ID, PC5 unicast link identifier, V2X service identifier, UE’s application layer ID, destination layer-2 ID, source layer-2 ID, Source user info, target user info, etc.
· SL-PRS information: SL-PRS resource ID and/or SL-PRS resource set ID 

	LGE
	Proposal 9: For double-side RTT, the information about the unique identification of the measured SL PRS resource (e.g. SL PRS resource (set) ID combined with SL PRS resource repetition index) can be included in the measurement report.

	Interdigital
	Proposal 21: Support at least UE RX-TX time difference and SL-PRS-RSRP measurement for SL positioning. 


	Samsung
	Proposal 17: Consider for UEs to indicate a reliability of known location information to the target UE for SL positioning.

	NTT DOCOMO
	Proposal 8:
· Reported information includes RX-TX time difference, RSTD, AoA, received RSRP, transmission power of SL-PRS, absolute location information.


	Qualcomm
	[bookmark: _Toc115423965]Proposal 18: Support UE Rx-Tx time difference measurements derived on SL-PRS to enable SL-RTT ranging.
[bookmark: _Toc115423966]Proposal 19: Support angle of arrival (both azimuth and zenith angles) measurements to enable SL-AoA positioning.
[bookmark: _Toc115423967]Proposal 20: If SL-TDoA and SL-AoD are supported, introduce RSTD, RSRP, and RSRPP measurements.
[bookmark: _Toc115423969]Proposal 22: Study information to be included in a sidelink positioning measurement report, in addition to the basic UE measurements, including at least the following: time stamp(s), quality metric(s), UE-ID(s), SL-PRS resource ID(s).




From the proposals above, it seems there are a few more potential elements that companies are considering for the content of the SL positioning measurement report, in addition to what was added in the previous related agreement. Note the elements below are in addition to what we agreed as potential elements to be looked into further. 

[LOW] Feature Lead Proposal 6.1.A-v0
For the content of the sidelink positioning measurement report, additional potential elements may include at least the following:
· UE location information (e.g. latitude/longitude/altitude, or location coordinates), and qualifying information about location, e.g., associated uncertainty, time-stamp, etc.
· LOS/NLOS indicators
· Transmission power of SL-PRS

Companies views

	
	

	
	



Furthermore, it seems a couple of companies are interested in providing more details on the “Identification Information” that may be included in the measurement report. So, based on that i am suggesting the companies to study further both UE-related identification and SL-PRS related identification information. 

[LOW] Feature Lead Proposal 6.1.B-v0
With regards to the content of the sidelink positioning measurement report, the “Identification Information for a sidelink positioning measurement” of the previous agreement, may correspond to one or more of the following: 
· One or more UE-related identification information 
· One or more SL-PRS related identification information

Companies views

	ZTE
	ok

	Huawei, HiSilicon
	In general the UE ID is included in the generic PC5 communication, and we do not see justification to further indicate the UE ID in the measurement report. Is it about conveying PC5 measurement towards a UE in a report to LMF?

Can proponent clarify?

	
	





6.2 Signaling Discussion for the Positioning Measurement report

The following proposals were found in the contributions: 

	Huawei, HiSilicon
	Proposal 6: SL positioning measurement shall be treated as regular communication data, and be transparent to physical layer and transmitted over the PC5 communication resources.

	China Telecom
	Proposal 9: We prefer the time domain behavior of the Sidelink positioning measurement report to be semi-persistent and triggered. the contents of the measurement report can refer to the messages transferred in existed solutions with some changes on the transferred entities. 

	vivo
	SL-PRS RSRP is needed for SL-PRS measurement and reporting.
MAC CE or high layer signaling (e.g., RSPP) can be considered to carry SL-PRS measurement report as SL CSI report.
SL-PRS measurement report is not transmitted in the dedicated SL-PRS resource pool. 

	Intel
	· SL positioning measurement reports can be transmitted on using the PC5 or the Uu interface.

	ZTE
	Proposal 3: Support SL positioning measurement request/report as high-layer signaling.

	LGE
	Proposal 14: Measurement report between UEs can be transmitted by the existing higher layer signaling (e.g. PC5-RRC, PC5-S or MAC CE).

	Interdigital
	Proposal 22: A target and/or anchor UE reports SL positioning measurement to gNB/LMF in higher layer signalling in in-coverage scenario.
Proposal 23: A target UE receives positioning measurement reporting from anchor UE(s) in out-of-coverage scenario.
Proposal 24: Study resource allocation for SL-PRS measurement reporting.

	Samsung
	Proposal 16: Study the following as the candidate destination for SL measurement reporting
· Another UE (FFS by SA2/RAN2 for a UE as a location server)
· gNB
· LMF (FFS by RAN2 whether it is a feasible option or not) 

	NTT DOCOMO
	· Define latency bound of SL positioning measurement result.

	Qualcomm
	[bookmark: _Toc115423968]Proposal 21: From RAN1 perspective, the SL positioning report is a high-layer report. Up to RAN2 & SA2 working groups to identify and design the necessary architecture, signaling and protocols.
[bookmark: _Toc115423970]Proposal 23: Support higher-layer one-shot measurement reporting.
[bookmark: _Toc115423971]Proposal 24: Support higher-layer periodic measurement reporting.
[bookmark: _Toc115423972]Proposal 25: SL positioning measurement reports are transmitted as any other sidelink data and no special resource allocation mechanism is introduced for them.

	CEWiT
	Proposal 15: For the Sidelink Positioning measurement report, use a dedicated sidelink positioning resource pool configured for sidelink PRS.

Proposal 16: Sidelink positioning measurement report should be carried over PSSCH or PSFCH. 

Proposal 17: For sidelink Positioning measurement report configurations both the higher layer and lower layer signalling should be used.



The following agreements were made in RAN2’s previous meeting:
Protocol: 
· 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).
· Study the potential impact to LPP for support of sidelink positioning procedures between UE and LMF.  FFS how much impact (if any), e.g., only to carry the new protocol, and if the PC5-only and hybrid PC5+Uu cases are the same or different
· RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers

If there is a new protocol between UEs, it is natural to use that for the purpose of report, at least as a RAN1 assumption, while still considering, the option of a low-layer reporting if consensus is reached. 

[bookmark: _Hlk112217539][LOW] Feature Lead Proposal 6.2-v0
With regards to the sidelink positioning measurement report,
· RAN1 assumes as a starting point that higher layer signaling for the positioning measurement report shall be used. 
· FFS: Whether other signaling (e.g. low-layer signaling) could also be applicable. 

Companies views

	
	

	
	



7 SL PHY-layer Positioning Procedures

7.1 SL-PRS Power control

The following agreement was reached previous meeting: 

	Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.



The following proposals were found in the contributions: 

	Huawei, HiSilicon
	Proposal 22: Support to design SL-PRS power control scheme based on DL pathloss and SL pathloss.

Proposal 23: Support to use SL PRS as the pathloss reference signal.


	vivo
	Proposal 3: 
· Open-loop power control scheme should be supported for SL-PRS.
· The SL pathloss and the DL pathloss can be considered in the power control of the SL-PRS. 

	OPPO
	Proposal 14: In sidelink positioning, SL PRS is at least subject to DL pathloss based power control.
Proposal 15: For the proactively transmitted SL PRS, the transmission power should be upper bounded by the target coverage, and for the reactively transmitted SL PRS, SL pathloss based power control should also be applied.


	CATT
	Proposal 30: SL-PRS power control should be introduced in Rel-18.
· The minimum pathloss between DL pathloss and SL pathloss can be adopted as the compensated pathloss for the SL-PRS power control.


	Intel
	Proposal 13: 
· For SL-PRS transmissions in a shared resource pool, the power control mechanism of the PSSCH transmission associated with the SL-PRS transmission is used. 
· For SL-PRS transmissions in a dedicated resource pool, the power control mechanism follows the open loop power control principles of the power control for SL communication.

	ZTE
	Proposal 24: Support introducing the close loop power control in SL-PRS power control formula.


	Lenovo
	Proposal 18: RAN1 to further study SL power control (e.g., based on open-loop methods) and interference mitigation mechanisms (e.g., muting) to improve SL PRS detectability/hearability between anchor nodes and the target-UE.

	LGE
	Proposal 32: Further discussions are needed whether DL pathloss or SL pathloss or both are needed to adapt the transmission power of the SL PRS.

	Interdigital
	Proposal 19: Study OLPC for a SL-PRS transmission multiplexed with a PSSCH/PSCCH transmission, with R16/R17 PSSCH/PSCCH OLPC as a starting point. 
Proposal 20: Study unicast-based OLPC mechanism for stand-alone SL-PRS transmission. 

	Apple
	Proposal 16:For the total sidelink Transmit Power if the SL-PRS is transmitted in the same slot as the SL communication signals the total sidelink transmit power is the same as in the symbols used for PSxCH transmissions in a slot (irrespective of the BW of the SL signal). If SL-PRS is in its own dedicated slot, the total power may be different. This may require a separate set of power control parameters for the SL-PRS.

	Samsung
	Proposal 18: Consider the following aspects for SL PRS power control.
· SL PRS transmission bandwidth and multiplexing with other SL channels/signals
· Whether only OLPC is applied
· Whether only DL pathloss is applied or SL pathloss is applied additionally
· Whether  is applied for PSSCH and/or SL PRS

	Qualcomm
	[bookmark: _Toc115423973]Proposal 26: Study SL-pathloss based OLPC for SL-PRS transmission.
[bookmark: _Toc115423974]Proposal 27: Support DL-pathloss based OLPC for SL-PRS transmission for in-coverage UEs.



[LOW] Feature Lead Proposal 7.1-v0

For SL-PRS transmissions in a dedicated resource pool, with regards to the power control for SL-PRS at least Open Loop PC should be introduced. 
· FFS: Closed loop PC, which reference signal to be used as pathloss reference signal, details
Companies views

	
	

	
	




7.2  SL-PRS Beam management

	Intel
	· Deprioritize SL positioning discussions related to FR2 beam management till this feature is defined for SL communication.


	ZTE
	Proposal 26: Deprioritize Rel-18 NR sidelink positioning in FR2.




7.3 Miscellanous proposal on PHY-layer Procedures


	Intel
	· Study the definition of measurement assistance information for SL positioning. 



8 Joint SL and Uu Positioning

Based on the submitted contributions, the following statements/proposals are identified to be related to the sub-topc of Joint SL & Uu Positioning:

	Spreadtrum
	Proposal 14: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.

	Sony
	[bookmark: _Toc111194529][bookmark: _Toc115439762]Proposal 12: Support hybrid positioning where the UE receives reference signal for positioning from both direct-link (Uu) and sidelink (PC5) and jointly utilize for positioning estimation purpose.

	ZTE
	Proposal 5: RAN1 confirm RAN2’s agreement that:
· All three in-coverage, partial coverage and out-of-coverage scenarios shall be supported for SL positioning. 
· Support joint SL and Uu positioning method for in-coverage scenarios and partial-coverage scenarios.

	CMCC
	[bookmark: OLE_LINK587][bookmark: OLE_LINK588][bookmark: _Hlk101962228][bookmark: OLE_LINK736]Proposal 2: Joint scheme b/w NR Uu and SL positioning can be considered to facilitate the positioning accuracy performance.

	Lenovo
	Proposal 14: RAN1 to support hybrid positioning under the following models: 
· Hybrid Positioning Model A - Hybrid positioning using hybrid interfaces including the support of Uu and SL measurements for SL position calculation.
· Hybrid Positioning Model B - Hybrid positioning using hybrid technologies including the support of RAT-dependent and RAT-independent methods for SL position calculation.
Proposal 24: RAN1 to discuss the relationship between Uu PRS and SL PRS configuration and associated measurements for hybrid positioning model A (using both Uu and SL interfaces). FFS whether such measurements are performed in a joint manner or separately measured.

	Fraunhofer
	Proposal 1: At least for in-coverage scenarios, in addition to standalone SL positioning methods, study hybrid positioning methods wherein one or more of the UE(s) perform SL measurements and UE position/ranging is estimated using measurements derived on both SL and Uu positioning. Uu positioning corresponds to RAT dependent methods.

	Qualcomm
	[bookmark: _Toc115423949]Proposal 2: RAN1 to define using a combination of Uu- and PC5-based positioning, as a positioning mode where at least one of the UEs performs SL positioning/ranging measurements and location/range is computed using measurements derived on both SL and Uu. 

	Ericsson
	Proposal 1 [bookmark: _Toc115471843][bookmark: _Toc115447848][bookmark: _Toc115447849][bookmark: _Toc115447850][bookmark: _Toc115447852][bookmark: _Toc115447853][bookmark: _Toc115447854][bookmark: _Toc115447856]To enable the possibility for combining SL based positioning measurements and uu based positioning measurements to improve positioning performance, consider the possibility for SL UEs to report SL positioning measurements to the network when in coverage.




RAN2 #119-e reached the following agreements on sidelink positioning architecture, supported scenarios and protocol [2]:

	Agreements on supported scenarios, architecture:
· 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 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.
· 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.



FL Note: It seems it has already been agreed that the study includes PC5-only  and Combination Uu/PC5 Positioning, and also all the coverage scenarios. It is unclear whether a RAN1 proposal at this point on this will be useful given the number of RAN1-centric proposals that we have for discussion. 

9 Terminology Alignment

	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



	CATT
	Proposal 33: The location coordinates of anchor UE should be known at least for SL absolute positioning.


	Lenovo
	Proposal 1: Request SA2 to adopt the terminology of the “Anchor UE” in their discussions to avoid fragmented definitions of the same concept of “Reference UE” and “Located UE”.
Proposal 2: RAN1 to consider the following additional terminology during the study:
· Initiator UE initiates a SL positioning/ranging session, e.g. anchor UE, target-UE, assistance UE
· Responder UE responds to a SL positioning/ranging session from an initiator UE, , e.g. anchor UE, target-UE, assistance UE.

	Interdigital
	Proposal 1: Consider the following terminology for the purpose of continued RAN1 discussion:
· Reference anchor UE: An reference entity e.g., anchor UE, based on which a target UE’s relative position and/or ranging information is determined. 
· Sidelink positioning group: A group of UEs including a target UE and one or more anchor UEs, who participate in same positioning procedures.

	CEWiT
	Proposal 2:  For the purpose of RAN1 discussion during this study item, at least the following terminologies are used:
	Assisting UE group: Assisting UE group is a group of UEs that lie in the neighborhood of the target UEs or are connected to target UEs and can be configured to transmit and/or receive the PRS to/from the target UE. Further, they share measurements to anchor UE or LMF.
	Reference UE: It is one of the assisting nodes participating in positioning the target UE, which is used as a reference to perform positioning measurements from other assisting UEs.

Proposal 3: In the sidelink position, for partial and out-of-coverage scenarios, the assisting UE group should be provided by either the anchor node or the target node.

	Ericsson
	Proposal 4 [bookmark: _Toc115471837]An Anchor UE as defined in the agreement in RAN1#109-e does not need to have known location as such UEs can be supporting positioning of a target UE at least for relative positioning.




10 SL Positioning Architecture And Signaling Discussion

A lot of companies provided proposals and discussions on the high-layer architecture, procedures, and System-level proposals; topics that are already being discussed in SA2 (TR 23.700-86) and RAN2. It may be more efficient to try to avoid repetition of the discussions unless it is considered necessary. 

	Sony
	[bookmark: _Toc111194530][bookmark: _Toc115439763]Proposal 13: Consider supporting UE-types classification for V2X positioning (e.g., RSU, VRU, Car).
[bookmark: _Toc111194531][bookmark: _Toc115439764]Proposal 14: Consider adapting positioning procedure based on the region/zone of the UE.
[bookmark: _Toc111194532][bookmark: _Toc115439765]Proposal 15: Consider supporting positioning procedure with the assistance of another UE for the estimation of relative positioning and relative angle.

	ZTE
	Proposal 17: Sidelink related information transfer between LMF and gNB should be supported.


	Lenovo
	Proposal 3: Support the following 4 different models for SL positioning, which distinguish the configuration entity and positioning calculation entity for in-coverage, and partial and out-of-coverage scenarios:
· SL Positioning Model 1a - UE-assisted positioning (network-configured)
· SL Positioning Model 1b – UE-assisted positioning (UE-configured )
· SL Positioning Model 2a – UE-based positioning (UE-configured)
· SL Positioning Model 2b - UE-based positioning (network-configured)

Proposal 32: RAN1 to further discuss the benefits of PRUs and assistance UEs in SL positioning/ranging procedures.


	LGE
	Proposal 1: It is supported that UE initiates the SL positioning procedure, which includes the SL positioning group formation and SL PRS configuration.
Proposal 2: It is supported that LMF/gNB initiates the SL positioning procedure, which includes SL positioning group configuration and SL PRS configuration.
Proposal 3: SL positioning group is comprised of a target UE and anchor UE(s). SL PRS is transmitted and received within the SL positioning group.
· Further studies are needed on which UE can initiate or join the SL positioning group, how to generate and accept the join request, how to leave or release the SL positioning group, etc.


	Interdigital
	Proposal 2: Study LMF’s role in SL positioning and its interaction with the gNB for in-coverage SL positioning. 
Proposal 10: Support both MO-LR and MT-LR for in-coverage SL positioning. 
Proposal 11: Study SL mechanisms to support MO-LR for out-of-coverage SL positioning. 
Proposal 12: Study discovery mechanisms for a target UE to identify one or more anchor UEs in a SL positioning group.
Proposal 26: An anchor UE reports its location and associated uncertainty information to LMF (for in-coverage) and a target UE (for out-of-coverage).

	Franhofer
	Proposal 7: 	Study the coordination of SL-PRS and SRS resources for bands supporting intra-band con-current operation of Uu and PC5.

	NTT DOCOMO
	Proposal 10:
· Send an LS to RAN2/RAN3/SA2 to ask whether PHY layer signaling for SL Positioning Client UE / SL Positioning Location Server UE is necessary or not.


	Mediatek
	Proposal 6-1: Introduce the server UE to align the positioning framework between being over the Uu interface and being over the PC5 interface

Proposal 6-2: The server UE may play the role of receiving the measurement results for further processing

Proposal 6-3: The server UE may assist the target UE to determine a group of anchor UEs to support the positioning of the target UE

	CEWiT
	Proposal 1: For sidelink positioning over PC5 link, a procedure should be defined for selecting assisting UE/s which will assist anchor UE in finding location of target UE.




The following agreements were reached in RAN2 discussion with regards to these issues:

	Agreements:
· 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 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.
· 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.
· Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:
· Target UE: UE to be positioned
· 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 anchor UE.
· Additional roles can be considered.




FL Note: It is unclear whether a RAN1 proposal at this point on this will be useful given the number of RAN1-centric proposals that we have for discussion. 

11 Proposal for Online Discussion

This section will contain proposals for discussion during online time

a. 10/10/2022

[HIGH][ONLINE] Feature Lead Proposal 3.1.2-v1
· With regards to the RTT-type solutions using SL, downselect between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided (also known as onetwo-way) RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided (also known as two-way) RTT method
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT
· FFS study whether there or what is the spec impact of double-sided RTT method
· Study which one or more of the following measurements could be applicable, and their corresponding definitions: SL UE Rx-Tx, SL RSRP/RSRPP, SL Rx-Rx measurement. Include in the study a report-free SL RTT procedure. 
· Note: Additional measurements are not precluded to be studied
· With regards to the double-sided RTT, 
· companies are encouraged to analyze and evaluate the effect in performance for the single-sided SL RTT due to clock drift
· Study the order of the SL-PRS transmissions for double-sided RTT

[HIGH][ONLINE] Feature Lead Proposal 3.1.3-v1
With regards to the measurements for SL-AoA positioning, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement for the first arrival path should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable

[HIGH][ONLINE] Feature Lead Proposal 3.1.4-v1
With regards to SL-TDOA positioning method,
· It corresponds to a method where SL-PRS is being transmitted from one or more anchor device(s) to a target UE (i.e., DL-TDOA-like operation), or from a target UE to one or more anchor device(s) (i.e. UL-TDOA-like operation) at least for the purpose of absolute positioning estimation of the target UE
· Study the detailed procedure,  necessary signalling for SL-TDOA, method(s) to  mitigate impact of synchronization error between two anchor UEs including whether such method(s) are needed. 
· Study further which one or more of the following measurements can be applicable, and their corresponding definitions:
· SL RSTD, SL RTOA, SL RSRP/RSRPP, SL Rx-Rx measurement
· Note: Other measurements are not precluded to be studied

[HIGH][ONLINE] Feature Lead Proposal 4.1.2-v1
With regards to the frequency and time domain pattern of a SL-PRS resource within a slot has the following characteristics:
· With regards to the value N (comb-type) and the number M of SL-PRS symbols excluding the symbol(s) used for AGC training:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: theAt least the following values are considered as potential candidate values for M: {1,2,4,6,8,12}
· FFS: which of the above combinations of (N,M) shall be supported 
· FFS: Whether to consider N>12 as a potential candidate value(s)
· FFS: whether to add in the end of the SL-PRS pattern an additional symbol with the same RE-offset as the first symbol 
· The symbols of a SL-PRS resource within a slot can be
· Alt. 1: consecutive symbols
· Alt. 2: consecutive or non-consecutive symbols
· FFS: RE-Offset sequence within a SL-PRS resource


12 References
1. RP-213588 “Revised SID on Study on expanded and improved NR positioning,” Intel (Email discussion moderator), RAN #94-e.
2. R1-2208364	Potential solutions for SL positioning	Nokia, Nokia Shanghai Bell
3. R1-2208372	Potential solutions for sidelink positioning	FUTUREWEI
4. R1-2208453	Discussion on SL positioning solutions	Huawei, HiSilicon
5. R1-2208558	Discussion on potential solutions for SL positioning	Spreadtrum Communications
6. R1-2208648	Discussion on potential solutions for sidelink positioning	vivo
7. R1-2208773	Discussion on potential solutions for sidelink positioning	China Telecom
8. R1-2208821	Discussion on potential solutions for SL positioning	OPPO
9. R1-2208981	Discussion on potential solutions for SL positioning	CATT, GOHIGH
10. R1-2209058	Potential solutions for SL positioning	Intel Corporation
11. R1-2209105	Consideration on potential solutions for SL positioning	Sony
12. R1-2209151	Discussion on potential solutions for SL positioning	NEC
13. R1-2209213	Discussion on potential solutions for SL positioning	ZTE
14. R1-2209291	Discussion on sidelink positioning solutions	xiaomi
15. R1-2209341	Discussion on potential solutions for SL positioning	CMCC
16. R1-2209393	Potential SL Positioning Solutions	Lenovo
17. R1-2209483	Discussion on potential solutions for SL positioning	LG Electronics
18. R1-2209487	Potential solutions for SL positioning	InterDigital, Inc.
19. R1-2209533	Potential solutions for SL positioning 	Faunhofer IIS, Fraunhofer HHI
20. R1-2209589	Discussions on Potential solutions for SL positioning	Apple
21. R1-2209675	Discussion on potential solutions for SL positioning	DENSO CORPORATION
22. R1-2209736	Discussion on Potential Solutions for SL Positioning	Samsung
23. R1-2209783	Views on potential solutions for SL positioning	Sharp
24. R1-2209797	Discussion on sidelink positioning	ASUSTeK
25. R1-2209907	Discussion on potential solutions for SL positioning	NTT DOCOMO, INC.
26. R1-2209990	Potential Solutions for Sidelink Positioning	Qualcomm Incorporated
27. R1-2210097	The potential solutions for sidelink positioning	MediaTek Inc.
28. R1-2210102	Considerable solutions on sidelink positioning in NR	ITL
29. R1-2210112	Discussion on enhancements for sidelink based positioning	CEWiT
30. R1-2210175	On potential solutions for SL positioning	Ericsson

13 Previous Agreements for SL Positioning Solutions

RAN1 #109-e

Agreement
Study power control mechanisms for SL-PRS transmission, including whether it is necessary.

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.

Agreement
With regards to the numerologies of the SL-PRS, limit the study to those supported for NR Sidelink. 
· Note 1: NR Sidelink supports {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2
· Note 2: This doesn’t imply that SL-PRS FR2-specific optimization(s) are expected to be studied

Agreement
Study new reference signal for SL positioning/ranging using the existing PRS/SRS design and SL design framework as a starting point.
· The study could at least include: Sequence design, frequency domain pattern, time domain pattern (e.g. number of symbols, repetitions, etc), time domain behavior, configuration/triggering/activation/de-activation of the SL-PRS, AGC time, Tx-Rx Turanround time, supportable bandwidth(s), multiplexing options with other SL channels, randomization/orthogonalization options.
· Note: The study of existing SL reference signal for SL positioning/ranging is not precluded. Companies are encouraged to perform performance evaluation/comparison to investigate whether such reference signals can meet the positioning accuracy requirements.

Agreement
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.

Agreement
With regards to the Sidelink Positioning measurement report,
· Study the contents of the measurement report  (e.g. time stamp(s), quality metric(s), ID(s), angular/timing/power measurements, etc)
· Study the time domain behavior of the measurement report (e.g. one-shot, triggered, aperiodic, semi-persistent, periodic)
· FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.

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

[bookmark: _Hlk104074592]Agreement
With regards to the frequency domain pattern, study further a Comb-N SL-PRS design. Study at least the following aspects:
· N>=1 (where N=1 corresponds to full RE mapping pattern)
· Fully staggered SL-PRS pattern (e.g., M symbols of SL-PRS with comb-N with M=N and, at each symbol a different RE offset is used), Partially staggered SL-PRS pattern (e.g., M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used), Unstaggered SL-PRS patterns (e.g., M symbol(s) of SL-PRS with comb- N, at each symbol a same RE offset is used, N > 1)
· The number of symbols of SL-PRS within a slot
· Any relation to the comb-N option
· RE offset pattern repetitions within a slot
· FFS: Other frequency domain pattern(s)


Agreement
For a potential new SL PRS, study further the following
· Number of symbol(s) for AGC and/or Rx-Tx turnaround time
· Conditions under which AGC training and/or Rx-Tx turnaround time are needed

Agreement
With regards to the SL Positioning resource allocation, study further the following 2 options for SL Positioning resource (pre-)configuration:
· Option 1: Dedicated resource pool for SL-PRS 
· Include in the study at least the following aspects:
· which slots can be used, SL frame structure, SL positioning slot structure, multiplexing of SL-PRS with control information (if included in the same slot)
· positioning measurement report
· whether a dedicated frequency allocation (e.g., layer/BWP) is needed for SL PRS
· resource allocation procedure(s) of SL-PRS
· This option may or may not include control information (i.e., configuration/activation/deactivation/triggering of SL-PRS) for the purpose of SL positioning operation
· Option 2: Shared resource pool with sidelink communication.
· Include in the study at least the following aspects:
· co-existence between SL communication and SL positioning, backward compatibility
· Multiplexing considerations of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH) and any modifications in the SL-slot structure

Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· 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
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report

RAN1 #110-e
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

Agreement
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

Agreement
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
· FFS any detail for the above

Agreement
For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2:
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)


Agreement
With regards to the frequency domain pattern, a Comb-N SL-PRS occupying M symbol(s) design should be introduced for the support of NR SL positioning
· Note: there could be multiple values for M, N

Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS

Agreement
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.

Agreement
With regards to the frequency domain pattern for multi-symbol SL-PRS, prioritize partially and fully staggered SL-PRS. 
· Note: this does not preclude comb N=1
· FFS: single symbol SL-PRS, if supported

