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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.

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

3.1 SL Positioning Methods

3.1.1 General Proposals on SL Positioning Methods

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.  
Agreement
· From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· FFS: SL-AoD



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

	Huawei, HiSilicon
	Proposal 2: Phase difference based AoD positioning should be supported for SL positioning.

	vivo
	Proposal 1: 
· Two antenna panels can be considered for V2X positioning.
· Multiple antenna panels’ measurement and SL-PRS configuration can be further considered. 
Proposal 2: 
· 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, GOHIGH
	Proposal 1: SL-AoD positioning method on FR1 should be one of the potential candidate positioning methods for Rel-18 SL positioning.

	LGE
	Proposal 11: SL positioning supports per-panel location measurement if UE uses multiple panels.

	Toyota
	Proposal 1: Sidelink positioning in FR1 should be possible with methods that do not require more than one or two antennas, i.e., SL-AoA and SL-DoA should be optional, whereas RTT and SL-TDOA should be supported for all scenarios.

	Intel
	· Deprioritize SL-AoD until SL FR2 including SL beam management is supported.

	OPPO
	[bookmark: _Toc118725150]Proposal 3: Whether SL-AoD can be supported or not in Rel-18 should be reviewed when enhanced sidelink operation on FR2 has progressed.

	ZTE
	Proposal 4: For SL-AoD positioning method, only support SL-PRS-RSRP and/or SL-PRS-RSRPP measurements and deprioritize the study of SL-PRS beam management.
Proposal 6: 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/ZOA, SL-PRS RSTD, SL-PRS RTOA
· 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 


	CMCC
	[bookmark: OLE_LINK734][bookmark: OLE_LINK735]Proposal 1: Regarding the sidelink positioning methods:
· 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;
· For SL-AoD in FR1, whether it can be supported depends on the progress on SL-PRS resource allocation, including whether multi-slot candidate resources or sub-slot SL-PRS resource granularity is supported; For SL-AoD in FR2, whether it can be supported during Rel-18 should be subject to the progress in NR sidelink evolution.

	lenovo
	Proposal 10: Support SL-AOD positioning without dependence on SL FR2 procedures at least for relative direction estimation.
Proposal 11: RAN1 supports SL E-CID type methods using existing SL RS measurements to 1) satisfy coarse positioning requirements and 2) to be used as input for other SL positioning methods, e.g., SL-TDoA, to enhance UE position estimation. 


	Apple
	Proposal 5:
· 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 6: 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


	NTT Docomo
	· Clarify whether an assumption that any target UE can calculate its own location is feasible or not.


	Sharp
	· Study of SL-AoD should be deprioritized.

	Fraunhofer
	Proposal 12: 	The potential positioning methods candidates using SL measurements shall include SL-AoD.




From feature lead perspective it is important to provide as much clarity as possible with regards to which methods are expected to be introduced based on the RAN1 discussion. Therefore, i would like to try to conclude the SL-AoD as follows (the plan is to pick one or the other alternative): 

[CLOSED] Feature Lead Proposal 3.1.1-v0
· SL-AoD is included as a potential candidate positioning method, and
· Alt. 1: SL-AoD should be introduced in addition to the remaining methods that have been recommended to be introduced.
· Alt. 2:  SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 
Companies views

	CATT
	Support to include SL-AoD on FR1 as a potential candidate positioning method .
We prefer to restrict SL-AoD into FR1, since the SL FR2 is not introduced now.
The updated proposal as follows,
Updated [HIGH] Feature Lead Proposal 3.1.1-v0
· SL-AoD on FR1 is included as a potential candidate positioning method, and
· Alt. 1: SL-AoD on FR1 should be introduced in addition to the remaining methods that have been recommended to be introduced.
· Alt. 2:  SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 


	ZTE
	Alt. 2.
Similar as DL-AoD positioning method, for SL-AoD the location of UE is estimated based on SL-PRS RSRP or SL-PRS RSRPP along with the beam index info of corresponding SL-PRS resource. We support SL-PRS-RSRP and/or SL-PRS-RSRPP measurements, but the study SL-AoD should be deprioritized because SL-AoD may not work well due to the lack of beam management functionality. 

	vivo
	We still have some concerns about the AoD method. Based on our understanding, the Rel-16 and Rel-17 AoD is difficult to reuse in SL positioning, and phase-difference AoD positioning is a totally new method. So, according to the SID, we do not recommend introducing it in SL positioning. 
· 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]


	Locaila
	We prefer Alt. 1.

	OPPO
	Alt 2.
Beam management is not supported on SL, therefore, SL-AoD based on beam management should not be introduced. As to phase difference based AoD method, it is not supported in Uu positioning, it needs more study on the feasibility. 

	Lenovo
	Support Alt. 1

	Samsung
	We prefer Alt 2. As we know, there is no performance result on SL-AoD in AI 9.5.1.1.

	InterDigital
	Alt. 2. We agree with ZTE that the beam management feature (e.g. beam indication and feedback) is not supported in the current SL framework. We suggest to defer SL-AoD-based positioning study to after R18 SL FR2 beam management has started and made progress. 



OFFLINE CONSESUS
· SL-AoD is included as a potential candidate positioning method, and
· SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 



3.1.2 Combination of Uu- and PC5-based positioning 

Based on the submitted contributions, at least the following statements/proposals are identified to be related to the topic of Joint SL & Uu Positioning, whereas in many other papers, it is considered already that combination of Uu/PC5 is expected to be possible. 

	Sony
	[bookmark: _Toc111194529][bookmark: _Toc115439762][bookmark: _Toc118724198]Proposal 11: 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.

	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 20: 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.


	Ericsson
	Proposal 1 [bookmark: _Toc118726466]Hybrid positioning methods, where measurements based on SL signals, such as SL-PRS, are combined with measurements based on UL/DL signals, such as SRS and/or PRS, should be introduced.
Proposal 2 [bookmark: _Toc118726467]Network assisted hybrid ranging should be supported, along with time-of-arrival measurements performed on SL-PRS.




Furthermore, RAN2 reached the following agreements on sidelink positioning architecture, supported scenarios and protocol [2]. 

	Agreements in RAN WG2 on supported scenarios, architecture:
· 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.

· Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.
· Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF
· Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP
· Use of SLPP/RSPP between the UE and the LMF




Feature lead understanding is that one of the intentions of the study is to recommend to enable both the operation scenarios described above. However, in order to clarify as much as possible this topic, it may be useful to discuss the following proposal: 

[CLOSED] Feature Lead Proposal 3.1.2-v0
From RAN1 pespective, at least the following 2 operation scenarios should be introduced
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.

Companies views

	CATT
	Low priority.
We prefer that RAN1 should firstly focus on the PC5-only-based positioning, and finish the specification work on SL-PRS and related resource allocation mechanism, then to discuss the necessary enhancements on the joint PC5+Uu positioning.

	ZTE
	Support.
Joint SL and Uu positioning method can be applied for in-coverage scenarios and partial-coverage scenarios by combining measurements derived on both SL and Uu positioning. According to our simulation results, hybrid positioning can significantly improve the positioning accuracy compared to SL-only positioning. Therefore, we can confirm RAN2’s agreement that both operation scenarios should be enabled.

	vivo
	Some clarification is needed for the difference in RAN1 to enable scenario 1 and scenario 2 

	OPPO
	Architecture and signaling procedures are not RAN1 expertise, the RAN1 impact of joint SL/Uu positioning has not been discussed yet, it is premature to make a conclusion like this.

	Lenovo
	Support the two scenarios in principle, however RAN1 impacts for Operation Scenario 2 requires further discussions.

	Samsung
	OK

	InterDigital
	We are fine with the proposal. 



OFFLINE CONSESUS
From RAN1 perspective, at least the following 2 operation scenarios have been studied from evaluation perspective and are recommended for normative work:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.

3.1.3 RTT-type solutions using SL

	Agreement
· With regards to the RTT-type solutions using SL, down-select between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided 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
· Study the impact of UE mobility
· FFS study whether there is or what is the spec impact of double-sided RTT method
· Note: the above may correspond to RTT with one or multiple devices



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

	Nokia
	[bookmark: Proposal80721][bookmark: Proposal7232][bookmark: Proposal62274][bookmark: Proposal19213][bookmark: Proposal85173][bookmark: Proposal39487][bookmark: Proposal8063][bookmark: Proposal98261][bookmark: Proposal38118]Proposal 5: Only support single-sided SL RTT (vs double-sided RTT).

	Huawei, HiSilicon
	Proposal 1: For RTT-type solutions using SL, we support Alt.2 (from the previous agreement): it may correspond to either a single-sided or double-sided RTT method.
· For double-sided RTT based method, support not to restrict the SL-PRS transmission order.

	vivo
	Proposal 3: 
· With regards to the RTT-type solutions using SL, Alt 2 is preferred
· Alt. 2: it may correspond to either a single-sided or double-sided RTT method

Proposal 4: 
· For single-sided or double-sided RTT
· Tround is the timing difference between receiving of SL-PRS and transmission SL-PRS.
· Treply is the timing difference between transmission of SL-PRS and receiving SL-PRS.
· For the reporting of Tround and Treply, the time of integer number of subframe(s) can be excluded

	CATT, GOHIGH
	
Proposal 3: Single-sided RTT should be supported at least.
· Both clock drfit and UE mobility should be considered for RTT-type solutions.


	LGE
	Proposal 8: The order of SL PRS transmission in double-side RTT can be changed for more flexible use of SL PRS resources and shorter latency.

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

	Intel
	Proposal 2: 
· Prioritize the standardization of single sided RTT.
· Double sided RTT can be implemented using single sided RTT.
· Resource allocation ensures that reception and transmission occasions for RTT are sufficiently close in time.

	OPPO
	[bookmark: _Toc118725173]Observation 1: Double-sided RTT can eliminate the error introduced by clock drift, but it needs 50% more SL PRS resources than single-sided RTT, furthermore, UE mobility may cause more performance degradation in double-sided RTT than single-sided RTT.
[bookmark: _Toc118725148]Proposal 1: With regards to the RTT-type solutions using SL, it corresponds to a single-sided RTT method (i.e., down-select to Alt. 1).

	ZTE
	Proposal 2: With regards to the RTT-type solutions using SL, it may correspond to either a single-sided or double-sided RTT method
· For double-sided RTT, 
· The error due to clock drift of single-sided RTT is proportional to  whose unit is millisecond and the error of double-sided RTT is proportional to  whose unit is nanosecond.
· Study the spec impact of double-sided RTT including a control signalling to indicate the transmission of the 1st and 2nd TX-to-RX round-trip, measurements of double-sided RTT.
· Note: the above may correspond to RTT with one or multiple devices


	China Telecom
	Proposal 1: it is unnecessary to use double-sided RTT solution, we prefer the alt. 1, i.e., adopt single-sided RTT method for SL positioning.

	Sony
	[bookmark: _Toc118724188]Proposal 1: Support the RTT-type solutions using SL corresponds to a single-sided or double-sided RTT method (known as Alt.2)
[bookmark: _Toc118724189]Proposal 2: Introduce the time window between the first and the second PRS transmission in order to minimize the impact of the time drift in Single Sided SL-RTT.

	Interdigital
	Proposal 5: Support Alt. 2 for RTT-type solutions corresponding to either a single-sided or double-sided RTT method. 

	Lenoovo
	Proposal 6: Restrict the order of SL-PRS transmission in the case of double-sided RTT to in order re-use the UE Rx-Tx time difference measurement definition.

Proposal 7: Support Alt.2 where the RTT-type solutions for SL Positioning may include single-sided or double-sided SL-RTT. 
· Note: No new major specification impacts are foreseen over and above the operation of the single-sided RTT.


	Apple
	Proposal 1: 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
· Double sided RTT reduces the time-of-flight error that may be estimated by single sided RTT based on clock drifts at the UEs

Proposal 2: 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
	· For RTT-type solution using SL, single-sided RTT is prioritized.
· For RTT-type solution using SL, RX-TX time difference and (optional) SL RSRP/RSRPP are reported.


	Qualcomm
	[bookmark: _Toc118472082]Proposal 1: RTT-type solutions using SL correspond to either a single-sided or double-sided RTT method 


	Mediatek
	Proposal 2-1: Define SL-RTT as single-sided transmission method. There is benefit when there are multiple transmission number in each direction between anchor and target UE. It can be achieved through configuration


	Fraunhofer
	Proposal 1: 	With regards to RTT methods, support Report-free based approach in the SL positioning framework:
· The mechanism shall not have any impact on the OFDM symbol timing requirements
Proposal 3: 	For frequency error compensation by applying additional signaling to single-sided RTT:
· No spec impact related to the order of SL-PRS 
· FFS spec impact related to measurements and signaling. 





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
	

	Single-sided RTT at least, or Single-sided RTT is prioritized or Double Sided can be implementation
	CATT GOHIGH, Intel, NTT DOCOMO, Mediatek

	Single & Double-sided RTT
	Huawei HiSilicon, vivo, LGE, Xiaomi, Sony, LGE, Xiaomi, ZTE, Sony, Lenovo, Interdigital, Qualcomm 



Several companies haven’t provided their view (there were 30 papers but i saw a clear preference in 18 of those). Therefore, my suggestion is to start with the following,

[CLOSED] Feature Lead Proposal 3.1.3-v0
· With regards to the RTT-type solutions using SL, companies are encouraged to comment which alternative they support: 
· Alt. 1: only single-sided RTT method should be introduced
· Alt. 2: both single-sided and double-sided RTT methods should be introduced
· Alt. 3: at least single-sided RTT should be introduced
· Study further what incremental changes may be needed on top of the specification support for single-sided RTT, if any, for the additional introduction of double-sided RTT method. 
Companies views

	CATT
	Support Alt.3. For double-sided RTT, in addition, the overhead, latency and impact of UE mobility should be studied further. Our preferred updated version as follows,

Updated [MEDIUM] Feature Lead Proposal 3.1.3-v0
· With regards to the RTT-type solutions using SL, companies are encouraged to comment which alternative they support: 
· Alt. 1: only single-sided RTT method should be introduced
· Alt. 2: both single-sided and double-sided RTT methods should be introduced
· Alt. 3: at least single-sided RTT should be introduced
· Study further what incremental changes may be needed on top of the specification support for single-sided RTT, if any, for the additional introduction of double-sided RTT method. 
· Study further the overhead, latency and impact of UE mobility for the additional introduction of double-sided RTT method 


	ZTE
	Alt.3 as our first priority.

	vivo
	Alt 2 is preferred
We provide some analysis and evaluation for single-sided and double-sided RTT. It can be observed that the performance of single-sided RTT degrades with the error due to clock drift, and double-sided can remove the most of error due to clock drift. 
Otherwise, could proponents clarify how to satisfy the requirement in the case of clock drift?

	Spreadtrum
	We prefer Alt.3.

	Locaila
	Support with Alt. 3.

	Samsung
	Alt.3 is our first priority.

	Qualcomm
	Alt 2
We share the same view as vivo that double-sided RTT is needed to address drift. Some other operations in sidelink will also appear as clock drift, e.g. switching synchronization reference.

	Sharp
	We prefer Alt. 3.

	Nokia, NSB
	We prefer Alt.1. In our understanding, the double-sided RTT would require a use case where the UE is not mobile, very high accuracy is still needed, and high latency (more than 1 second) is acceptable. Such a use case is not clear to use at the moment.

	InterDigital
	We prefer Alt. 2. We can go with Alt. 3 for the purpose of making progress, if necessary. 

	Huawei, HiSilicon
	We prefer Alt.2.
For double-sided RTT, the timing drift can be mitigated. And we also provide our analysis in our Tdoc that there is no need to restrict the SL-PRS transmission order.

	Toyota
	We prefer Alt.3.

	LGE
	We prefer Alt 2. Both single- and double-sided RTT have its own performance benefit depending on the channel condition and UE status.

	Fraunhofer
	Alt.3. No technical motivation for introducing two RTT methods: Double-sided functionality can be achieved on starting from single sided

	CEWiT
	Alt 3 is our preference 



	Alt. 1
	Nokia NSB

	Alt. 2
	Vivo, Qualcomm, Interdigital, Huawei HiSilicon

	Alt. 3
	CATT, ZTE, Spreadtrum, Localia, Samsung, Sharp, Toyota, Fraunhofer, CEWiT




3.1.4 SL-AoA

The following agreement was reached with regards to this topic: 

	Agreement
For the study of SL-AoA positioning method, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)



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

	Nokia
	[bookmark: Proposal39485][bookmark: Proposal8061][bookmark: Proposal62272][bookmark: Proposal19211][bookmark: Proposal88503][bookmark: Proposal80718][bookmark: Proposal7229][bookmark: Proposal85171][bookmark: Proposal98260][bookmark: Proposal38117]Proposal 4: In normative work, 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
	· With regards to  SL-AoA
· The AoA measurement associated with the first path and additional path can be considered
· LCS should be supported, and GCS is up to UE capability.

	Intel
	Proposal 3: 
· The SL-AoA measure is defined with respect to a local coordinate system for ranging.
· The SL-AoA measure is defined with respect to a global coordinate system for absolute positioning.

	ZTE
	Proposal 3: With regards to SL-AoA positioning method,
· SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.


	Lenovo
	Proposal 8: SL-AoA(s) are measured in terms of the LCS and may be translated to GCS depending on the location of the translation function, e.g., at the target-UE or anchor UE. 
Proposal 9: Support assistance information for improving the accuracy of SL-AoA, e.g., expected SL-AoA ranges, SL-AoA path indications.


	Apple
	Proposal 3: 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.



	NTT DOCOMO
	· For SL-AoA, SL AoA and SL ZoA are reported.

	Qualcomm
	[bookmark: _Toc118472083]Proposal 2: Both LCS and GCS are supported for SL-AoA measurements.


	CEWiT
	Proposal 6: 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.




[LOW] Feature Lead Proposal 3.1.4-v0
· For the SL-AoA positioning method,
· The reporting of SL AoA and SL-ZoA, could be with respect to  a local coordinate system (LCS) or a global coordinate system (GCS). 
· FFS: Signaling details, conditions of applicability of CGS or LCS, definition of LCS and GCS in SL. 
Companies views

	CATT
	Support.

	ZTE
	OK, the following typo can be fixed:
· FFS: Signaling details, conditions of applicability of CGS GCS or LCS, definition of LCS and GCS in SL. 


	Locaila
	Support.

	Samsung
	OK with ZTE’s update

	Qualcomm
	Support

	Sharp
	OK

	Nokia, NSB
	OK

	InterDigital
	We support the proposal. 

	Huawei, HiSilicon
	Support

	LGE
	Support

	CEWiT
	Support



3.1.5 SL-TDOA

The following agreement was reached with regards to this topic: 

	Agreement
With regards to SL-TDOA positioning method for SL-only positioning,
· It corresponds to a method where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (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 multiple anchor UEs including whether such method(s) are needed.



The following proposals are found in the contributions:

	Nokia
	Proposal 3: With regards to SL-TDOA positioning method for SL-only positioning, support of the following feature is recommended for normative work
· For DL-TDOA-like operation, the target UE should report at least SL RSTD measurement(s) with anchor UE ID, a reference for SL RSTD, time stamp(s), and anchor UE should report synchronization source information such as GNSS or cell ID.
For UL-TDOA-like operation, the anchor UEs should report at least SL RTOA measurement(s) with target UE ID, time stamp(s), and the target UE and anchor UEs should report synchronization source information such as GNSS or cell ID.

	vivo
	· With regards to  SL-TDOA
· Only used for the purpose of absolute positioning estimation of the target UE
· The SL-TDOA based on DL-TDOA is preferred at least for the case that anchor UE is roadside units.

	CATT, GOHIGH
	Proposal 4: With regards to SL-TDOA positioning method, both DL-TDOA-like and UL-TDOA-like operation should be supported.
· FFS on how to mitigate the synchronization error among different anchor UEs.

	LGE
	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.

	Xiaomi
	Proposal 3: The condition of using SL-TDOA shall be studied including the synchronization among anchor UEs. 

	Intel
	Proposal 4: 
· It is assumed that UEs requiring high synchronization accuracy for SL-TDOA may be synchronized using methods other than the ones defined for SL communication.
Proposal 5: 
· Resource allocation ensures that transmission occasions for anchor UEs in the case of DL-TDOA like SL-TDOA are sufficiently close in time.


	OPPO
	[bookmark: _Toc118725149]Proposal 2: For SL-TDOA, method(s) to mitigate impact of synchronization error between two anchor UEs are not needed.

	ZTE
	Proposal 1: With regards to SL-TDOA positioning method for SL-only positioning
· Study the rules/enhancement of SL-TDOA method considering the time synchronization requirement of UEs, selection of the anchor UEs, and the signaling procedures.

	Interdigital
	Proposal 6: Prioritize design of SL TDoA-based positioning in a SL positioning group of stationary anchor UEs (e.g., RSUs), and a target UE.
Proposal 7: UEs in a TDoA-based positioning group synchronize with a common SyncRef UE in the same group.
Proposal 8: Study impact on SL TDoA-based positioning of the uncertainty of the location information of anchor UEs. 

	Lenovo
	Proposal 4: SL-TDOA can exploit both SL-RSTD and SL-RTOA measurements within a single SL positioning session.

Proposal 5: In the case of DL-TDOA-like operation of SL-TDOA, RAN1 to at least introduce the support for a reference anchor UEs for performing SL RSTD measurements and synchronization error compensation. FFS the synchronization error compensation e.g., sharing of RTD information between anchors, SL synchronisation source selection, etc.

	Apple
	Proposal 4: 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



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

Proposal 6:
· For SL-TDOA/SL-AoA, support both target UE-based mechanism and anchor UE-based mechanism, i.e.,
· Target UE-based mechanism A:
· 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
· Target UE-based mechanism B:
· Step 1: A target UE sends SL-PRS
· Step 2: The anchor UE receive the SL-PRS and report the measurement result
· 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
Proposal 7:
· For SL-TDOA, SL RTOA and (optional) SL RSRP/RSRPP are reported.


	Samsung
	Proposal 1: For SL-TDOA, the clock source’s accuracy should be taken into account to mitigate impact of synchronization error between multiple anchor UEs.
· FFS: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
· FFS: How to select anchor UEs to mitigate impact of synchronization error


	Qualcomm
	[bookmark: _Toc118472068]Observation 5: Methods of achieving synchronization amongst anchor UEs may need to be looked into for SL-TDOA.

	Mediatek
	Proposal 3-1: To resolve the synchronization error problem, the SL-TDOA could be configured with two directions but with unequal transmission periodicity. The measurements in one transmission direction are to assist the estimation of synchronization error for the measurements in another transmission direction


	ITL
	Proposal 1:
With regards to SL-TDOA positioning method for SL-only positioning 
- A master UE among multiple anchor UEs should be considered where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (i.e. UL-TDOA-like operation)
- The master UE can transmit allocation information for sidelink RS (which includes allocation information for all of the multiple anchor UEs) to the target UE


	CEWiT
	Proposal 1: SL-TDOA should be defined for sidelink position at least for absolute and relative positioning. RSTD should be used as measurement quantity. RSTD can be defined as the time difference measured as difference between the time of arrival from anchor node and time of arrival from the reference (master) anchor node.



	
	

	
	



[MEDIUM] Feature Lead Proposal 3.1.5-v0
For SL-TDOA, 
· For DL-TDOA-like operation, a target UE could report at least SL RSTD measurement(s) related to anchor UE(s)
· For UL-TDOA-like operation, anchor UEs could report at least SL RTOA measurement(s) related to a target UE
· With regards to the impact of synchronization error between anchor UEs, 
· Alt. 1: mechanism(s) to mitigate such impact should be introduced
· Alt. 2: mechanism(s) to mitigate such impact should be studied further
· Alt. 3: mechanism(s) to mitigate such impact could be deprioritized
Companies views

	CATT
	Support this proposal in principle, and our preferred version as follows,
For the third bullet, we prefer Alt.2.
Updated [MEDIUM] Feature Lead Proposal 3.1.5-v0
For SL-TDOA, 
· For DL-TDOA-like operation, a target UE could measure the received SL-PRS from anchor UE(s ) and report at least SL RSTD measurement(s) related to the anchor UE(s)
· For UL-TDOA-like operation, anchor UEs could measure the received SL-PRS from a target UE and report at least SL RTOA measurement(s) related to a the target UE
· With regards to the impact of synchronization error between anchor UEs, 
· Alt. 1: mechanism(s) to mitigate such impact should be introduced
· Alt. 2: mechanism(s) to mitigate such impact should be studied further
· Alt. 3: mechanism(s) to mitigate such impact could be deprioritized


	ZTE
	We are ok with this proposal.
For the third bullet, we prefer Alt. 2.

	vivo
	For DL-TDOA-like operation, we are not sure which architecture and scenario the measurement needs to be reported.  If the target UE calculates the location by itself(UE-based like operation), why the reporting is needed? 
For UL-TDOA-like operations, we have the same concern.
Therefore, we prefer to discuss the signaling between the target UE and anchor UE after the architecture is clear, and low priority in this meeting.

	Locaila
	Fine with the proposal and we prefer Alt 2.

	Samsung
	For DL-TDOA-like operation, how the target selects anchor UE? For the third bullet, we prefer Alt. 1 since our evaluation results show that the significant performance degradation from synchronization error between anchor UEs.

	Qualcomm
	Alt 2

We are also ok to discuss later once more architecture details are available as suggested by vivo

	Sharp
	We are OK with the proposal.
For the third bullet, we prefer Alt. 2.

	Nokia, NSB
	Regarding the sync error, we prefer Alt. 2. In our tdoc for AI 9.5.1.1 (R1-2210831), we observed that sync error can have significant impact on the positioning accuracy.

	InterDigital
	We think for TDoA-based positioning, reporting the measurement to both the NW (UE-assisted) and target UE (UE-based) should be supported. And this applies to both DL- and UL-based TDoA methods. 
 
For synchronization error mitigation, we prefer Alt. 2.

	Huawei, HiSilicon
	We prefer Alt.3 to deprioritize this issue for the study, and leave it by implementation.

	Toyota
	We prefer Alt.2 to mitigate adverse impacts of synchronization errors.

	LGE
	First of all, we don’t have agreement that both DL-TDOA-like and UL-TDOA-like SL TDOA are supported. We support only DL-TDOA-like SL TDAO due to less signaling overhead.

Said above, it’s not clear why the target UE transmits the measurement result to the anchor UE. If UE-assisted mode is used, the target UE may transmit the measurement result to LMF. But why the target UE needs to transmit the measurement to the anchor UE?

With two reasons above, we suggest to remove the first two bullets.

For the 3rd bullet, we’re ok with the proposal. If the proposal is for down-selection, we prefer Alt 1. As SL UEs usually suffer the synchronization error, the synchronization solutions is very important for SL TDOA.

	Fraunhofer
	Okay with the first two bullets. For the third bullet we prefer Alt.3 

	CEWiT
	Okay in principle but Have question for clarification on three alternatives provided. How are we going to study further the synchronization impact assuming this is the last meeting for the study? So, in that sense Alt 1 and Alt 3 are valid, isn’t it? 




3.1.7 SL-UE-ID

The following proposals are found in the contributions:
 
	CATT, GOHIGH
	Proposal 2: SL-ECID positioning method should not be supported for Rel-18 SL positioning.

	
	



[LOW] Feature Lead Proposal 3.1.7-v0
With regards to SL-UE-ID based Positioning, 
· Opt. 1: Study further which of the already-specified SL measurements could be used 
· Opt. 2: Such a method/approach should be considered a lower priority. 
Companies views

	CATT
	Support Opt.2.

	ZTE
	We prefer Opt.2.

	vivo
	Support Opt.2.

	Spreadtrum
	We support Opot.2.

	Locaila
	Support Opt. 2.

	Samsung
	We prefer Opt.2.

	Sharp
	We prefer Opt. 2.

	Nokia, NSB
	We prefer Opt. 2

	InterDigital
	We support Opt. 2. 



3.1.8 SL Carrier Phase

The following proposals are found in the contributions:

	NEC
	Proposal 14:	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. 


	
	



[LOW] Feature Lead Proposal 3.1.8-v0
With regards to SL Carrier phase Positioning
· not enough progress has been made in the dedicated sub-agenda item, and therefore, do not consider it further for Rel-18 SL Positioning
Companies views

	CATT
	There is no need to conclude that CPP is not considered for SL now.
We prefer sidelink-specific CPP enhancements can be discussed and studied in SL-Pos AI in upcoming Rel-18  Pos WI phase.
Just like we had done in RedCap UE Pos AI, SL-CPP should also a promising positionng method to increase the positioning accuracy, especially for the SL-Pos operation in ITS band, considering the narrow available bandwith of ITS band.

	ZTE
	OK.

	Spreadtrum
	Support

	Locaila
	Similar view with CATT.

	NEC
	Considering the feature of CPP feasible to SL positioning, we think it may be studied further, just like also mentioned by other companies.

	Samsung
	We share the view with CATT.

	Sharp
	OK

	Nokia, NSB
	OK

	InterDigital
	We support the proposal. SL-CPP should be excluded from R18 to reduce work load. 

	Huawei, HiSilicon
	We agree with CATT’s view on this.



3.1.9 SL Positioning Measurements

The following agreement was reached with regards to this topic: 

	Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements are considered:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· Companies are encouraged to study other measurements (e.g., time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor) and provide their analysis into why they are needed in light of the above measurements. 
· Companies are encouraged to study potential enhancements, such as SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· FFS any additional measurements




The following views were found in the contributions with regards to this topic:

	Nokia
	[bookmark: Proposal98258][bookmark: Proposal38115]Proposal 2: Deprioritize Rx-Rx time different measurement for SL positioning since its benefit over RSTD measurement is unclear.
[bookmark: Proposal98262][bookmark: Proposal38119]Proposal 6: Support SL PRS RSRP and SL PRS RSRPP measurements at least for SL-TDOA, SL-AoA, and SL-RTT methods.

	Huawei, HiSilicon
	Proposal 3: Support report free RTT based on adjusting the transmission time of SL-PRS.

Proposal 4: To support the SL-AoD positioning method, the following measurement should be introduced:
· SL Phase measurement of the first path

	vivo
	Proposal 1:   
· SL-PRS RSRP is supported for SL-PRS measurement and reporting.

Proposal 5:   
· AoA for SL positioning is supported for SL-PRS measurement and reporting.

	CATT, GOHIGH
	Proposal 38: Support the following measurements for sidelink positioning:
· SL Rx-Tx time difference
· SL AoA/ZoA
· SL RSRP/RSRPP
· SL RSTD
· SL RTOA

Proposal 39: SL AoA/ZoA could be defined as follows, and the reference direction could be either LCS or GCS:
· SL AoA and ZoA define the estimated angles of a target UE with respect to a reference direction which are determined at the anchor UE.

	OPPO
	[bookmark: _Toc118725170]Proposal 23: Measurements defined in NR-Uu positioning for different positioning methods can be adapted for SL positioning.

	Samsung
	Proposal 17: Consider for a UE to measure and report the time of arrival of a SL signal relative to time of arrival of a DL reception from a gNB.


	Qualcomm
	[bookmark: _Toc118472100]Proposal 19: Support UE Rx-Tx time difference measurements derived on SL-PRS to enable SL-RTT ranging.
[bookmark: _Toc118472101]Proposal 20: Support angle of arrival (both azimuth and zenith angles) measurements to enable SL-AoA positioning.
[bookmark: _Toc118472102]Proposal 21: Support RSTD measurement to enable SL-TDoA positioning.
[bookmark: _Toc118472103]Proposal 22: Support SL-RSRP measurement and, if SL-AoD is supported, SL-RSRPP.

	Fraunhofer
	Proposal 2: 	For determining the relative velocity between the two UEs using Rx-Rx timing measurements within the framework of SL RTT solution, downselect between:
· Alt.1: Support an additional Rx-Rx measurement which defines the UE report and processing related to a Tx-Tx transmission
· Alt.2: Support functionary without introducing an Rx-Rx measurements (it can be implied from the identified SL timing measurements (time stamps with fine resolution, for example)
· FFS spec impact for SL Rx-Rx determination based on SL Rx-Tx, SL RSTD and SL RTOA measurements


	CEWiT
	Proposal 2: For SL-TDOA method, RSRP and RSRPP measurements should be introduced. Corresponding definitions from Rel 17 should be baseline.





[HIGH] Feature Lead Proposal 3.1.9-v0
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· With regards to the reporting of time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor
· Alt. 1: a new measurement should also be introduced
· Alt. 2: such functionality should be introduced without the need of a new measurement
· Alt. 3: study further how such functionality could be introduced without the need of a new measurement
· With regards to the scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· Alt. 1: such a functionality should be introduced
· Alt. 2: such a functionality should be deprioritized

Companies views

	CATT
	OK with the propsal.

	ZTE
	Alt.3 + Alt.2.
With regards to the third bullet, this report-free mechanism requires that two UEs know each other’s transmission time in advance which involves signaling interaction(e.g. assistance data), thus we don’t think this mechanism can reduce the signaling overhead.

	vivo
	For Rx-Rx time difference(e.g, t23), we are not sure of the meaning of the measurement. But, we observe, even if the information is needed, it can be got by implementation with (Rx-Tx)-(Rx-Tx): t26-t36
Therefore, we are not sure the second bullet is needed


UE-A
UE-B











	Spreadtrum
	We are fine with the proposal.

	OPPO
	OK

	Lenovo
	Supportive of proposal, For second bullet, we’re fine with Alt. 2 or Alt. 3.

	Samsung
	We think this proposal should be low priority since the essential thing was captured already in the previous agreement.

	Qualcomm
	We prefer Alt 3 for the first set of alternative and Alt 2 for the second.
For the measurements, would RSRPP be unconditionally supported or only introduced if SL-AoD is introduced?

	Fraunhofer
	Ok with the proposal.
Second Bullet : Okay with either Alt.1 or Alt.2
Third bullet:  Alt.1. To reply the comment on the signaling, we are considering scenarios where there SL-PRS configurations for all SL positioning nodes but Rx-Tx reporting can be saved when NOT needed. Example is scenarios where we have anchor UEs performing ranges with multiple responders, there is a clear gain in terms of latency and Rx-Tx overhead reduction from the multiple responders by applying report free approaches.  In different aspect, the SL-PRS can still be received similar to DL-PRS so, EVEN if the SINR for receiving a measurement is low which allows ranging within noisy environments without the dependency on an Rx-Tx report.


	Sharp
	We are OK with the proposal.

	Nokia, NSB
	Benefit of having “time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor” is not clear to us. Here, the consistency of the time synch error over two different time slots may not be guaranteed between the transmitter and the receiver. Therefore, we prefer to deprioritize this. 

Regarding “scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement”: Prefer Alt2

	InterDigital
	[bookmark: _Hlk119319409]We support the proposal and prefer Alt 3 regarding RX-RX measurement and Alt 1 on “report-free” RX-TX  measurement. 

	Huawei, HiSilicon
	For Rx-Rx time difference, we support Alt.1 to have a new measurement, because we do not think that current SL RSTD and Rx – Tx time difference can be used for this case.

For report-free RTT, we support Alt.1.

	LGE
	For the 1st bullet, we prefer DL-like SL TDOA rather than UL-like SL TDOA, which requires additional signaling overhead for measurement reporting without a clear benefit. We prefer to keep SL RTOA measurement as FFS.

For the 2nd bullet, we share the other companies’ view that the benefit of the SL positioning based on RX-RX time difference is not clear. We prefer Alt 3, or Alt 4 with deprioritization as in the 3rd bullet.
· Alt 4. such a functionality should be deprioritized

For the 3rd bullet, UE prefer Alt 2. We need further study whether this kind of artificial adjustment of TX timing in SL has any issue in other transmission.

	CEWiT
	Fine with proposal. Prefer Alt 3 in second bullet. 



4 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: 
4.1 Dedicated or Dedicated & Shared Resource Pool for 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
	[bookmark: Proposal39495][bookmark: Proposal8071][bookmark: Proposal80734][bookmark: Proposal7245][bookmark: Proposal62282][bookmark: Proposal19221][bookmark: Proposal88516][bookmark: Proposal85181][bookmark: Proposal98269][bookmark: Proposal38126]Proposal 13: Support Alt. 2 (both dedicated and shared resource pool(s) with SL communication can be (pre-)configured for SL PRS transmissions). 


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

	vivo
	Proposal 2: 
· Dedicated resource pool for SL PRS can be supported first.
· For the shared resource pool, the backward compatibility issues should be addressed before supporting. 

	CATT, GOHIGH
	Proposal 22: 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).

	LGE
	Proposal 12: A dedicated resource pool is used for SL PRS transmission to provide a sufficient bandwidth for SL positioning accuracy requirement.

	Intel
	Proposal 6: 
· 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.

	OPPO
	[bookmark: _Toc118725163]Proposal 16: 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.


	ZTE
	Proposal 12: Pool level TDMed restriction between SL-PRS resource pool and SL communication pool should be avoided.


	CMCC
	[bookmark: OLE_LINK606][bookmark: OLE_LINK607][bookmark: OLE_LINK743][bookmark: OLE_LINK604]Proposal 6: In Rel-18, dedicated resource pool for SL-PRS (Alt 1) should be prioritized to be supported. 
· Even if shared resource pool is also supported, the available symbols for SL-PRS and data should still be distinguished by semi-static configuration.

	Interdigital
	Proposal 29: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS (Alt. 2). 


	Lenovo
	Proposal 15: RAN1 to focus on the dedicated resource pool design for SL Positioning with higher priority.


	NTT DOCOMO
	Proposal 8:
· 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.

	Samsung
	Proposal 5: Either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.

	Mediatek
	Proposal 4-2: Consider to develop the SL-PRS transmission within the shared resource pool in Rel-19


	Asustek
	Proposal 1:  Prioritize to design dedicated resource pool for SL-PRS.


	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 regarding the resource pool(s) for SL positioning resource allocation, the Alt.2 should be supported.


	CEWiT
	Proposal 9: In SL positioning, both dedicated and shared resource pool should be supported. 


	Ericsson
	Proposal 1 [bookmark: _Toc118726456]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.




We see the following status in the submitted documents: 

	Only dedicated resource pool or dedicated resource pool should be prioritized
	Vivo, CATT GOHIGH, LGE, CMCC, Lenovo, Mediatek, Asustek, 

	Dedicated resource pool & shared resource pool
	Nokia, Futurewei, Intel, OPPO, Interdigital, NTT DOCOMO, Samsung, NEC, CEWiT, Ericsson



Since only a subset of companies provided views, we could start by gathering more views on these alternatives: 

[CLOSED] Feature Lead Proposal 4.1-v0
With regards to the SL Positioning resource allocation, 
· Alt. 1: at least dedicated resource pool(s) can be (pre-)configured for SL-PRS. 
· Study further whether a shared resource pool should be additionally introduced
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS.
Companies views

	CATT
	Alt.1.
We prefer to only support dedicated RP or leave this issue for further study and then decide in WI phase.

	ZTE
	We prefer Alt.2. 
The proposal is also related to Proposal 4.2.1-v0. If no other channel except SL-PRS is included in dedicated SL-PRS resource pool, SCI reserving SL-PRS resouces can be included in either shared resource pool or SL communication pool.

	vivo
	Alt.1

	Spreadtrum
	We prefer Alt.1.

	OPPO
	Alt 2.
SL spectrum is quite limited, especially on ITS band, if support dedicated resource pool only, it would restrict the deployment of SL positioning seriously. In our view, to use shared resource pool is much more practical than dedicated resource pool, to support dedicated resource pool is just to give operator more flexibility. 

	Lenovo
	Supportive of Alt. 1

	NEC
	We prefer Alt.2.

	Samsung
	Alt 2. 

	Fraunhofer
	Alt.1

	Sharp
	We prefer Alt. 2.



4.2 Dedicated Resource Pool for Positioning
4.2.1 Channels in the dedicated resource pool
The following agreement was reached with regards to this topic: 

	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above




The following proposals were found in the contributions: 

	Nokia
	
[bookmark: Proposal98272][bookmark: Proposal38129]Proposal 16: Dedicated resource pool for SL positioning should not include any other channel or transmission beyond SL-PRS. 

	Futurewei
	Proposal 2: (Option 2) For a dedicated SL positioning resource pool in addition to SL-PRS, PSCCH which carries SCI associated with SL-PRS transmission(s) is included. PSSCH transmission is not supported in the dedicated SL positioning resource pool.


	Huawei, HiSilicon
	Proposal 6: For channel structure of the dedicated resource pool, do not support Opt. 3, and leave other details of Opt.1 and Opt.2 for the WI phase.

	vivo
	Proposal 3: 
· SL-PRS can be transmitted with SCI in the resource pool.
· SCI(e.g., 1st SCI and 2nd SCI) should be transmitted with the associated SL-PRS in the same slot in the resource pool.
· Slot-level SL-PRS transmission should be supported.

Proposal 4: 
· Control information(e.g., 1st SCI and 2nd SCI) associated with SL-PRS should be included in the dedicated resource pool for SL-PRS.

Proposal 1: 
· SL-PRS measurement report is not transmitted in the dedicated SL-PRS resource pool. 
· The resource for measurement report can be selected by RX UE based on the scheme 2 resource allocation. 

	CATT, GOHIGH
	Proposal 12: 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 29: The new SCI design for SL-PRS in Rel-18 should reuse the existing SCI design 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 30: Two stage SCI should be supported to indicate the resource allocation and other information of SL-PRS transmission in Rel-18.

Proposal 31: The two stage SCI used for the scheduling of SL-PRS, should be transmitted in the dedicated resource pool for sidelink positioning.
Propoasl 32: For a dedicated resource pool for SL positioning, PSCCH which carries 1st-stage SCI associated with SL-PRS transmission(s) and PSSCH which carries 2nd-stage SCI associated with SL-PRS transmission(s) should be included in the dedicated resource pool in addition to SL-PRS. 
· FFS: Whether the PSSCH which carries measurement reports associated with SL-PRS transmission(s) should also be included in the dedicated resource pool.

Proposal 33: For the contents of the two stage SCI for SL-PRS in Rel-18, the information transmitted by legacy 1st-stage SCI and 2nd-stage SCI defined in Rel-16/17 V2X should be a starting point.


	Spreadtrum
	Proposal 5: At least PSCCH which carries SCI associated with SL-PRS transmission(s) should be included in the dedicated resource pool.

Proposal 9: The SCI indicating to the receiving UE the SL-PRS allocation in the same resource pool as SL PRS resource at least should be supported.

	LGE
	Proposal 13: 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.

	Xiaomi
	Proposal 6: 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

	Intel
	Proposal 7: 
· For dedicated resource pool for SL-PRS, Option 2, i.e., PSCCH which carries SCI associated with SL-PRS transmission(s) is included, is supported. 

	OPPO
	[bookmark: _Toc118725160][bookmark: _Ref118382097]Proposal 13: No PSSCH is transmitted in the dedicated resource pool for SL PRS. 
[bookmark: _Toc118725161][bookmark: _Ref118382104]Proposal 14: With regards to which channels can be included in the resource pool in addition to SL-PRS, PSCCH which carries SCI associated with SL-PRS transmission(s) is included, and is multiplexed with the associated SL-PRS within same slot. 
[bookmark: _Toc118725162][bookmark: _Ref118382114]Proposal 15: Standalone SL PRS transmission within a slot from a single UE perspective should be supported for SL PRS design in sidelink positioning.


	ZTE
	Proposal 15: For a dedicated resource pool for SL positioning, no other channel can be included beyond SL-PRS in the resource pool for the purpose of low-overhead/saving-resource and support of 12 symbol of SL-PRS.


	China Telecom
	Proposal 6: support option 2 that PSCCH which carries SCI associated with SL-PRS can be included in the resource pool. The multiplexing manner between them is expected to be TDM.


	CMCC
	[bookmark: OLE_LINK744][bookmark: OLE_LINK745][bookmark: OLE_LINK154][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK184][bookmark: OLE_LINK185]Proposal 7: With regards to which channels can be included in the resource pool in addition to SL-PRS, at least Opt. 1 should be precluded.
· In Opt. 3, PSSCH can only be used for conveying 2nd SCI;
· RAN1 needs to further study whether 2nd SCI is needed for SL-PRS, in order to make down-selection b/w Opt. 2 and Opt. 3.

	Interdigital
	Proposal 30: Include only associated PSCCH in the SL-PRS dedicated resource pool (Option 2).  


	Lenovo
	Proposal 16: RAN1 to support at Option 2 of relevant RAN1#110-bis-e agreement, where PSCCH which carries SCI associated with SL-PRS transmission(s) is included.


	Apple
	Proposal 9: With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
•	Opt. 1: No other channel can be included beyond SL-PRS
•	Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
Option 3 (PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included ) should be dropped.

	NTT DOCOMO
	Proposal 9:
· For a dedicated resource pool for SL positioning,
· Opt. 2 or 3 is supported, i.e., PSCCH and/or PSSCH is transmitted with SL-PRS.
· Resource indication and measurement report are conveyed on PSCCH and/or PSSCH.

	Samsung
	Proposal 9: 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
· PSSCH (only contain the 2nd stage SCI)
· FFS: how to multiplex channels/signals in a slot

	Qualcomm
	[bookmark: _Toc118472098]Proposal 17: If SCI is used for resource reservation, only SL-PRS and the PSCCH that carries the SCI associated with SL-PRS transmission are included.


	Sharp
	· At least PSCCH which carries SCI associated with SL-PRS transmission(s) is supported in a dedicated resource pool.
· If PSSCH is supported in a dedicated resource pool, restrictions should be imposed for such PSSCH that it is not used for SL communications.
· 

	Mediatek
	Proposal 4-1: Within the dedicated resource pool, PSCCH carrying SCI associated with SL-PRS transmission is included


	Asustek
	Proposal 2:  For dedicated resource pool for SL positioning, PSCCH which carries SCI associated with SL-PRS transmission(s) is included.

	NEC
	Proposal 4: At least when a dedicated resource pool is supported only for SL-PRS transmission, the association between the dedicated resource pool and one or multiple shared resource pools for SL positioning control information transmission should be considered. 
Proposal 5: For a dedicated resource pool for SL positioning, only SL-PRS and PSCCH which carries SCI associated with SL-PRS transmission(s) is expected to be transmitted, namely regarding which channels can be included in a dedicated resource pool in addition to SL-PRS, the Opt.2 should be supported.


	CEWIT
	Proposal 10: In addition to SL-PRS resources, dedicated resource pool for SL positioning should include PSCCH channel which carries SCI associated with SL-PRS transmission(s) and PSSCH channel associated with SL-PRS transmission(s).

Proposal 11: The PSSCH in dedicated resource pool can be used for, higher layer PRS configuration indication and reporting the SL positioning measurements.


	Ericsson
	Proposal 1 [bookmark: _Toc118726457]Regarding channels that can be included in the dedicated resource pool in addition to SL-PRS, support option 2: 
[bookmark: _Toc118726458]Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included



From the submitted documents we observe the following:

	
	Support or Keep it for further study
	Explicitly Against supporting it

	Opt. 1: No other channel can be included beyond SL-PRS
	Nokia, LGE, ZTE, Apple, Huawei Hisilicon, OPPO, vivo
	CMCC

	Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
	Futurewei, vivo, CATT GOHIGH, Spreadtrum, Xiaomi, China Telecom, Interdigital, Lenovo, Apple, Huawei Hisilicon, OPPO, vivo, NTT DOCOMO, Qualcomm, Sharp, Mediatek, Asustek, NEC, Ericsson
	

	Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
	NTT DOCOMO, Samsung, CEWiT
	Huawei Hisilicon, vivo, OPPO, Apple



[HIGH] Feature Lead Proposal 4.2.1-v0
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, do not further consider Option 3. 
· Downselection between Option 1 and 2, if any, will be discussed further. 

Companies views

	CATT
	There is no need to down-select these options at this stage.
This issue related to whether the SCI for SL-PRS is two-stage SCI or single stage SCI. 
We prefer to leave this issue to WI phase, i.e., firstly decide two-stage SCI or single stage SCI, then discuss which options should be adopted.
If two-stage SCI is used, PSSCH which carries 2nd –stage SCI associated with SL-PRS transmission(s) can be included in the dedicated resource pool in addition to SL-PRS.

	ZTE
	We are ok with this proposal, further downselection between Option1 and Option 2 can be done in WI phase.

	vivo
	We are okay to remove the data from the dedicated resource pool. But we also agree with other companies' concerns about how to transfer some content of 2nd SCI needs to be further discussed.
So, we prefer to conclude no data over PSSCH can be transferred. 
BTW, we modify the above table since we don’t support option 1. 

	Spreadtrum
	We are fine with the proposal. There is no data transmission over PSSCH in the dedicated resource pool.

	Locaila
	Fine with the proposal.

	OPPO
	OK

	NEC
	We share the similar views mentioned above, namely the data through PSSCH in dedicated resource pool should be excluded firstly, while the 2nd SCI is pending on further discussion. 

	Samsung
	We think the motivation of two stage SCIs should be considered also for SL-PRS transmission in the dedicated resource pool. For Option 3, we suggest as:
PSSCH associated with SL-PRS transmission(s) is the 2nd SCI

	Qualcomm
	We are concerned about how Option 1 could be supported if SCI reservations are used. If higher-layer reservations are introduced, then there is no issue with Option 1.

We agree to not further consider Option 3. SCI-2 requires PSSCH DMRS and can only start on the first PSSCH that carries PSSCH DMRS per SL design. We think this will place significant limitations on the SL-PRS that would obviate many of the dedicated resource pool benefits. 

	Sharp
	We are OK with the proposal.

	Huawei Hisilicon
	OK with the proposal.



Seems that there are a few companies that would prefer to keep open that 2nd SCI can be used, but still are OK to remove that data can be included. Lets try the following for discussion: 
[HIGH] Feature Lead Proposal 4.2.1-v1
For a dedicated resource pool for SL positioning, with regards to which channels can be included in the resource pool in addition to SL-PRS: 
· Alt. 1: Opt. 3 is not considered further. 
· Alt. 2: update Option 3 as follows: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH that carries 2nd stage SCI associated with SL-PRS transmission(s) are included

Companies views

	LGE
	Our first preference is to transmit SL PRS only in the dedicated pool. 

But if the transmission of other channels is supported, we prefer Alt 2. That is, the SCI associated with the SL PRS should be carried by the 2nd SCI rather than the 1st SCI.

	CEWiT
	Do not agree with proposal. We have some question for clarification. 
If no PSSCH channel on dedicated resource pool, then on which channel measurements will be reported?
RAN 2 is working on new protocol. We believe, it will be beneficial to use dedicated pool to exchange this protocol rather than switching from legacy resource pool and dedicated resource pool. So, we prefer to have PSSCH channel as well in dedicated resource pool and support to have option 3 as previous.



4.2.2 Bandwidth of the SL-PRS Transmission
The following agreement was reached with regards to this topic: 

	Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)




The following proposals were found in the contributions: 

	Nokia
	Proposal 14: For both dedicated and shared resource pools for SL positioning, the bandwidth of SL-PRS shall be (pre-)configurable, e.g., depending on positioning accuracy requirements, which can be same or smaller than that of the resource pool. 

Proposal 15: Study transmission of SL PRS that occupy wide bandwidth over multiple SL resource pools, including mechanisms to enable resource pool aggregation. 

	Futurewei
	
Proposal 4: A SL device may support multiple dedicated resource pools for SL PRS. In each of the pools, SL PRS bandwidth is the same as that of the resource pool.


	Huawei, HiSilicon
	Proposal 7: For bandwidth of SL-PRS transmission in the dedicated resource pool, support Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool.

	Vivo
	Proposal 5: 
· For a dedicated resource pool, the bandwidth of SL-PRS can be same or smaller than that of the resource pool
· For a shared resource pool(if supported), the bandwidth of SL-PRS should be the same or smaller than the indicated bandwidth of SL PSSCH. 

	CATT, GOHIGH
	Proposal 23: For a dedicated resource pool for sidelink positioning, the bandwidth of SL-PRS should be (pre)-configurable and it can be same or smaller than that of the resource pool in order to get a right balance between positioning accuracy and SL-PRS overhead.


	Spreadtrum
	Proposal 7: The bandwidth of PRS can be configured at the resource pool level or can be fixed to the bandwidth of dedicated resource pool.

	Intel
	Proposal 8: 
· For SL positioning, specification should support up to 100 MHz and 400 MHz SL-PRS transmission bandwidths for FR1 and FR2 , respectively. 
· The bandwidth of SL-PRS shall be the same as that of the resource pool.

	OPPO
	[bookmark: _Toc118725155]Proposal 8: With regards to the bandwidth of SL-PRS transmission in dedicated resource pool or shared resource pool, the bandwidth of SL-PRS shall be the same as that of the resource pool.

	ZTE
	Proposal 14: At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, the bandwidth of SL-PRS can be same or smaller than that of the resource pool


	China Telecom
	Proposal 9: we prefer alt. 2 unless there is a strong motivation for the bandwidth of SL-PRS set to be smaller than that of the resource pool.


	Sony
	[bookmark: _Toc118724191]Proposal 4: Support the bandwidth of SL-PRS can be same or smaller than that of the resource pool


	CMCC
	Proposal 10: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to that of the resource pool (Support Alt. 2).

	Interdigital
	Proposal 35: The bandwidth of SL-PRS can be same or smaller than that of a dedicated resource pool (Alt. 1). 


	Lenovo
	Proposal 17: In the case of a dedicated resource pool, the bandwidth of SL-PRS shall be the same as that of the resource pool (Alt.2 of relevant RAN1#110-bis-e agreement).


	Apple
	Proposal 13: 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, 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

	Denso
	Proposal 1:	RAN1 to consider that the bandwidth of SL-PRS shall be the same as that of the resource pool(Alt.2).

	NTT DOCOMO
	· The bandwidth of SL-PRS can be same or smaller than that of the resource pool.

	Samsung
	Proposal 11: The bandwidth of SL PRS can be same or smaller than that of the resource pool

	Qualcomm
	[bookmark: _Toc118472091]Proposal 10: At least for a dedicated resource pool, support Alt 2, i.e. the bandwidth of SL-PRS shall be the same as that of the resource pool.

	Asustek
	Proposal 4:  For dedicated resource pool, adopt Alt.1 for bandwidth of SL-PRS transmission.
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool

	NEC
	Proposal 1: At least for OOC scenarios, non-contiguous frequency resource could be considered for the SL-PRS resource allocation.
Proposal 6: The bandwidth of SL-PRS can be same or smaller than that of the dedicated resource pool for positioning. Namely regarding the bandwidth of SL-PRS transmission, Alt. 1 should be selected. 
Proposal 7: Multiplexed SL-PRS resource on dedicated resource pool should be supported for parallel positioning procedures.


	Fraunhofer
	Proposal 10: 	The bandwidth of SL-PRS can be same or smaller than that of the resource pool
Proposal 11: 	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




We make the following observations:

	Alt. 1 (same or smaller than that of the RP)
	Nokia, Huawei HiSilicon, vivo, CATT GOHIGH, ZTE, Sony, Interdigital, Apple, NTT DOCOMO, Samsung, Asustek, NEC, Fraunhofer (13)

	Alt. 2 (same as the BW of the RP)
	Futurewei, Spreadtrum, Intel, OPPO, China Telecom, CMCC, Lenovo, Denso, Qualcomm (9)



FL view: This issue doesn’t seem to converge, but it may not be needed to for this meeting. Other open items may be more important to finalize in this meeting before proceeding on further progress on this. 

4.2.3 Time-domain resource allocation granularity
The following agreement was reached with regards to this topic: 

	Agreement
Study further the granularity of time-domain resource allocation for SL-PRS transmission.



The following proposals were found in the contributions: 

	CATT, GOHIGH
	Proposal 24: SL-PRS resource or SL-PRS resource set should be the resource allocation unit in time-domain for SL-PRS transmission.
· The definition of SL-PRS resource and SL-PRS resource set should be confirmed firstly.


	Spreadtrum
	
Proposal 6: In dedicated resource pool, one SL-PRS resource or one SL-PRS resource set can be used as the granularity of resource allocation for SL-PRS transmission.


	Intel
	Proposal 9: 
· Granularity of time-domain resource allocation for SL-PRS transmission is based on SL-PRS resource

	ZTE
	Proposal 21: With regards to the granularity of time-domain resource allocation for SL-PRS transmission
· Support SL-PRS-resource-based allocation, i.e. M <=14 symbols are configured for each SL-PRS resource
· In addition to SL-PRS symbol(s), AGC training / RxTx Turnaround symbol(s) allocated per SL-PRS resource should also be considered.

	Interdigital
	Proposal 14: Study a time domain resource allocation granularity for SL-PRS transmission based on SL-PRS-resource duration in a dedicated resource pool. 


	Lenovo
	Proposal 19: Mini-slot of various symbol length of SL-PRS e.g., 2, 4, and 6 can be further studied for a dedicated resource pool. 


	Samsung
	Proposal 8: Support slot based granularity of time domain resource allocation for SL PRS transmission, with a single SL-PRS instance per slot
· The number M of SL PRS symbols within a slot is configured separately.


	Sharp
	· The SL-PRS resource allocation granularity is (pre-) configurable.

	NEC
	Proposal 9: The SL-PRS resource based time domain resource allocation should be supported for a dedicated resource pool for SL positioning. 




4.2.4 Additional Proposals for dedicated resource pool for positioning
The following proposals were found in the contributions: 

	Spreadtrum
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 8: The frequency domain range of SCI blind detection needs to be limited in dedicated resource pool.

	LGE
	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.

	Xiaomi
	Proposal 5: A separate SL positioning BWP or frequency layer can be defined which is different from SL communication BWP.

	Intel
	Proposal 10: 
· Single SL BWP is used for SL communication resource pool and dedicated resource pool for SL-PRS.

Proposal 11: 
· 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.

Proposal 12: 
· 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. 

	ZTE
	Proposal 11: In Rel-18, 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 
· 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
Proposal 16: Resource collision should be considered even if dedicated SL-PRS resource pool is configured.


	Sony
	[bookmark: _Toc115439756][bookmark: _Toc118724190][bookmark: _Toc111194524]Proposal 3: Support a BWP carrying dedicated resource pool(s) for positioning (e.g., to carry wideband SL-PRS). 


	CMCC
	Proposal 8: 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.

	Interdigital
	Proposal 15: Study a frequency domain resource allocation granularity for SL-PRS transmission based on both SL-PRS-resource bandwidth and/or pattern in a dedicated resource pool. 


	Lenovo
	Proposal 18: RAN1 to further study the SL PRS resource configuration considering the relationship between a SL Positioning frequency layer and/or SL BWP in relation to the SL Positioning dedicated resource pool. 


	NTT DOCOMO
	Proposal 10:
· For a UE using a communication pool and a dedicated positioning pool, these pools are within the same SL BWP within the same SL carrier.

	Qualcomm
	[bookmark: _Toc118472099]Proposal 18: Support the dedicated SL-PRS resource pool being on a carrier that can be different from that of the sidelink communications resource pool.


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



During previous meeting the following proposal was captured for online discussion, but time was limited:
	[ONLINE – RAN1 #110-Bis] Feature Lead Proposal 5.1.1.E-v1
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 
· ZTE, CMCC, vivo, Huawei, HiSilicon, Apple, Futurewei, Intel, CATT, NEC, DCM, Samsung, LGE, OPPO, Interdigital, Qualcomm, Nokia, NSB, Ericsson, Lenovo  (18)
· 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
· Sony, Xiaomi (2)
· 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
· ZTE, CMCC, vivo, Huawei, HiSilicon, Apple, Futurewei, Intel, CATT, NEC, DCM, Samsung, Interdigital, OPPO, Xiaomi, Ericsson (15)
· 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
· LGE, Sony, Qualcomm, Nokia, NSB, Lenovo  (5)


 
From the submitted proposals, it doesn’t appear as if there is a change in the status, so the FL suggestion is to try to downselect as follows:

[CLOSED] Feature Lead Proposal 4.2.4-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

	CATT
	Support.

	ZTE
	Support.

	Vivo
	Support

	Locaila
	OK with this proposal.

	NEC
	Support.

	Samsung
	OK

	Qualcomm
	We are ok with the part about BWP but not the carrier part.

Forcing SL-PRS to be on the same carrier as SL communications significantly limits deployment options. For example, it eliminates the possibility of commercial/IIoT devices that uses Scheme 1 and SL for SL-PRS transmission/reception and report their measurements on UL.

	Sharp
	OK

	InterDigital
	We support the proposal. 

	Huawei, HiSilicon
	OK with the proposal.



4.4.1 Shared Resource Pool 

The following agreement was reached with regards to this topic: 

	Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 Ues should be ensured.



The following proposals were found in the contributions: 

	Nokia
	Proposal 10: 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: Proposal39494]Proposal 11: 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
	Proposal 10: For multiplexing of SL-PRS with other PHY channels (PSCCH, PSSCH, PSFCH), the TDM method is baseline.


	Xiaomi
	Proposal 7: For shared resource pool design, study SL PRS transmission together with SL PSCCH/PSSCH transmission in a slot.

	Intel
	Proposal 13: 
· For shared resource pool for SL-PRS and SL communication, 
· SL-PRS transmission is associated with PSSCH and occupies same BW as the PSSCH.
· SL-PRS and PSSCH/PSCCH are multiplexed in a TDM manner
· Only consecutive symbols for a SL-PRS transmission are supported. 
Proposal 14: 
· For a shared resource pool, periodic, aperiodic, and semi-persistent transmissions of SL-PRS are supported for both resource allocation schemes 1 and 2. 

Proposal 15: 
· [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.
· Include format to signal SL-PRS for a shared resource pool allocation. 


	OPPO
	[bookmark: _Toc118725164][bookmark: _Ref118382120]Proposal 17: In the shared resource pool SL PRS occupy the whole slot or to TDM with other SL PRS with a slot.
[bookmark: _Toc118725165][bookmark: _Ref118382121]Proposal 18: In the shared resource pool 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.

	ZTE
	Proposal 13: In Rel-18, only TDM between SL-PRS transmission and SL-data transmission is considered.
Proposal 17: If SL-PRS shares resource pool with SL communication, extending SL-PRS outside the SL resource pool in terms of frequency domain without impact on backward compatibility should be considered to satisfy the positioning accuracy requirement.


	Apple
	Proposal 12: To support backwards compatibility for Rel-17/Rel-17 Ues for the shared resource pool, the following options should be considered: 
•	specifying that only slots that are used for transmission to Rel-18 and above Ues may use a shared resource pool
4.4.2 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. 
· SL PRS is not transmitted in symbols for PSCCH
· SL PRS is transmitted in consecutive symbols 
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.
· The presence of SL-PRS is indicated in the SCI. (FFS: 1st SCI or 2nd SCI)



4.5 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



4.5.1 Scheme 1

The following agreement was reached with regards to this topic: 

	Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb
· Up to further discussion which one or more of these shall be applicable




The following proposals were made in the submitted documents:

	Futurewei
	Proposal 5: For SL scheme 1 SL-PRS resource allocation, use the SRS for positioning resource allocations mechanisms as starting point.

	Huawei, HiSilicon
	Proposal 10: For Scheme 1 SL-PRS resource allocation, support Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb.

	Vivo
	Proposal 1: 
· Dynamic grant, or through configured grant type 1/type 2 from Gnb can be used for scheme 1 SL-PRS resource allocation. 

	CATT, GOHIGH
	Propoasl 25: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network, both of the following two options should be supported in Rel-18:
· Opt. 1: through higher layers signaling from the LMF.
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb.

	Spreadtrum
	Proposal 11: Dynamic grant and configured grant Type 1/Type 2 can be considered for network-centric operation SL-PRS resource allocation.

	LGE
	Proposal 24: When 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.

	Toyota
	Proposal 2: Gnb allocates SL-PRS resources, and resource allocations between gNBs are coordinated over radio access network interfaces.

	Intel
	Proposal 16: 
· For scheme-1 resource allocation the mode-1 procedures for Rel-16 SL communication are reused. 
Proposal 17: 
· For SL-PRS transmissions in a dedicated resource pool using scheme-1 resource allocation, study the use of DCI signaling for SL-PRS resource allocation. 

	ZTE
	Proposal 22: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation ignaling from the network. 
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb
· Support using DCI to dynamically or semi-persistently schedule SL-PRS and consider whether a new DCI format is needed.
· Sidelink related information transfer between LMF and Gnb should be supported.
· Support LMF to resolve the SL-PRS resource conflict between different scheme 1 Ues in the same sidelink positioning session.

	Sony
	[bookmark: _Toc118724194][bookmark: _Toc111194527][bookmark: _Toc115439759]Proposal 7: A transmitting UE receives a SL-PRS resource allocation signaling from Gnb (e.g., through Dynamic grant, or through configured grant type 1/type 2 )

	CMCC
	Proposal 11: For Scheme 1 SL-PRS resource allocation, Opt. 2 should be selected, i.e., NR sidelink Mode 1 principle should be followed.

	Interdigital
	Proposal 12: Support Opt. 2, i.e. a transmitting UE receives a SL-PRS resource allocation through dynamic grant, or through configured grant type 1/type 2 from Gnb.

	Lenovo
	Proposal 21: In the case of Scheme 1, RAN1 to support the transmitting UE receiving a SL-PRS resource allocation information via the Gnb through a dynamic grant, or through a configured grant type 1/type 2 from the Gnb (Option 2 of relevant RAN1#110-bis-e agreement).

	Apple
	Proposal 8: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network through higher layers from the LMF

	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.


	ITL
	Proposal 2:
- Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation ignaling from the network. Consider both of the following options:
▪ Opt. 1: through higher layers from the LMF
▪ Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from Gnb
- Regarding Scheme 1 and/or Scheme 2 SL-PRS resource allocation, following mechanism should be further considered:
▪ A transmitting UE receives a SL-PRS resource allocation ignaling from other UE (=master UE) by sidelink

	CEWiT
	Proposal 12: Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE should receive a SL-PRS resource allocation ignaling from the network through higher layers from the LMF.





	Option 1
	Apple, CEWiT

	Option 2
	Futurewei, Huawei Hisilicon, vivo, Spreadtrum, LGE, Toyota, Intel, ZTE, Sony, CMCC, Interdigital, Lenovo, Samsung

	Both options
	ITL, CATT, GOHIGH



[HIGH] Feature Lead Proposal 4.4.1-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

Companies views

	CATT
	We support both Option 1 and Option 2. In our view, different options will have different application scenarios. For example, Opt.1 can be used to configure the periodic SL-PRS with less overhead of physical-layer signaling and Opt.2 can be used to configure the aperiodic SL-PRS with lower latency. 
If most of companies want only Option 2, we also can live with this proposal.

	ZTE
	Generally, however as we explained in our paper, Different Ues may belong to different Gnb’s reach, when serving Gnb provides periodic SL-PRS configuration to scheme 1 UE for transmitting, the scheme 1 Ues with different serving gNBs may possibly acquire periodic SL-PRS configuration with some resource conflict. Under this situation, it is straightforward to support LMF to resolve the SL-PRS resource conflict between different scheme 1 Ues in the same sidelink positioning session. We suggest the following update:

Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmiting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 
· Support LMF to resolve the SL-PRS resource conflict between different scheme 1 Ues in the same sidelink positioning session.

	Vivo
	Support

	Spreadtrum
	Support

	Locaila
	Support.

	OPPO
	OK

	Lenovo
	Support

	NEC
	Support.

	Samsung
	OK

	Qualcomm
	Not support.
Option 1 does not address the case when two UEs are connected to different gNBs

	Fraunhofer
	We prefer to address this issue similar to SRS for positioning. 
By adding the following to proposal: The LMF can request the gNB for SL-PRS configuration for the UE and the gNB can respond with the SL-PRS configuration to the LMF.

	Sharp
	Support

	Nokia, NSB
	OK

	InterDigital
	We agree with the proposal. 

	Huawei Hisilicon
	The coordination between two gNBs regarding the resource allocation for the UEs served by different gNB can be via Xn, instead of by a LMF.

We do not think LMF should be involved in the resource allocation, which is RAN’s work, instead of CN. What LMF is resource configuration collection/request, which is timing consuming.

	Toyota
	We support the proposal.
We also wonder if any of these options 1 or 2 can work in real systems. gNB has ownership of its radio resources. It is therefore not obvious how LMF in option 1 can allocate gNB´s resources. Option 2 works only if UEs are connected to the same gNB which is not necessarily the case always.

	LGE
	Support. 
We don’t think we should consider the special case where two scheme-1 UEs are connected to different gNB. This case were not treated in NR SL, and we don’t see any issues in NR SL communication.

	CEWiT
	We do not support. For scheme 1 legacy procedure can be followed which will have less impact on specification. 




4.4.2 Scheme 2: Resource selection mechanism for SL-PRS

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:
	Huawei, HiSilicon
	Proposal 12: Both sensing based and random selection in Scheme 2 are supported according to UE capability or configuration.

Proposal 13: Whether sensing-based or random selection in Scheme 2 is used should base on the (pre-)configuration and UE implementation. 

	vivo
	Proposal 2: 
· 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. 

	CATT, GOHIGH
	Proposal 26: 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 27: 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 28: Existing random resource selection schemes for PSSCH in Rel-16/17 NR V2X should also be considered for resource selection mechanism for SL-PRS.

	LGE
	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 for SL PRS transmission and the associated control channel and data.

	Toyota
	Proposal 3: Support both sensing and random based resource selection options.


	Xiaomi
	Proposal 8: Sensing based SL PRS resource selection shall be supported for UE autonomous resource allocation.

	Intel
	Proposal 18: 
· For scheme-2 resource allocation for periodic, aperiodic, and semi-persistent SL-PRS transmission in a dedicated resource pool including sensing, resource exclusion, and resource selection methods should be introduced. 

Proposal 19: 
· 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. 

	OPPO
	Proposal 19: Legacy Mode 2 solution in sidelink communication should be the baseline for Scheme 2 SL PRS resource allocation, RAN1 should strive to reuse legacy mode 2 design as much as possible.
Proposal 20: 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.

	Interdigital
	Proposal 16: Study Mode 2 sensing enhancements to minimize SL-PRS collision in Schem 2. 
Proposal 17: Study a joint Scheme 2 resource allocation for multiplexed SL-PRS and PSSCH/PSCCH transmissions based on legacy Mode 2 sensing procedure. 

	Lenovo
	Proposal 22:   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) in Scheme 2.


	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.

	CEWiT
	Proposal 13: For scheme 2, PRS resources will be configured to transmitting UE by LMF or reference anchor UE. Set of possible PRS resource may be convey by individual anchor to reference anchor UE or LMF.

Proposal 14: Sensing based resource selection should be introduced resource selection mechanism for SL-PRS with inter-UE coordination mechanism.




[HIGH] Feature Lead Proposal 4.4.2.A-v0
For Scheme 2, with regards to Resource selection mechanism for SL-PRS, pick one or both 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 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 
· FFS: Option 3: whether an additional option where Higher-layer resource selection could be included 
Companies views

	CATT
	Support both Option 1 and Option 2.
We prefer to remove the FFS in the last bullet , since we think Option 1 and Option 2 are enough for the resource selection mechanism for SL-PRS, there is no need to study the Higher-layer resource selection.

	ZTE
	Among the options, the sensing-based resource selection (Option 1) should be firstly introduced as a baseline. Other options can be further studied including its applicability and use cases. 

	vivo
	The same view as CATT

	Spreadtrum
	Option 1 should be firstly introduced as a baseline. We are open to study Option 2.

	Locaila
	Agree with the opinion that sensing-based method should be the baseline.

	OPPO
	Support the proposal, random resource selection is needed when UE has no sufficient sensing results due to e.g., power saving or in exceptional conditions.

	Lenovo
	Supportive of FL’s proposal, with a preference to Option 1

	Samsung
	We share the view with Spreadtrum.

	Qualcomm
	We can accept the proposal for progress

	Fraunhofer
	Agree with CATT

	Nokia, NSB
	Agree with CATT

	InterDigital
	We agree with CATT on removing FFS for Option 3. 

We support both Option 1 and Option 2, as we think Option 2 may apply to VRU or devices with HW or power limitation and it is critial to enable positioning for such types of devices e.g. in public safety scenarios. In addition, for Option 2, we prefer to add a FFS as below. In SL communication, random selection can be used by VRU/pedestrian UE without HW RX or not performing sensing. It is recognized that it will cause collisions but can be remedied by PSSCH/PSCCH re-transmissions and/or IUC Scheme 2 mechanism. To support SL-PRS resource random selection, we think further study is required to identify mechanism to mitigate SL PRS collisions as a result of random selection. 

[HIGH] Feature Lead Proposal 4.4.2.A-v0
For Scheme 2, with regards to Resource selection mechanism for SL-PRS, pick one or both 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 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 
· FFS: Option 3: whether an additional option where Higher-layer resource selection could be included 
· FFS: Study enhancements for Option 2 to mitigate SL-PRS collisions caused by random selection


	Huawei Hisilicon
	Support both Option 1 and 2.

	Toyota
	We see benefits with both option 1 and 2. We support the proposal.



	Both Option 1 & 2
	CATT, vivo, OPPO, Frauhofer, Nokia NSB, Interdigital, Huawei Hisilicon, Toyota

	Prioritize Option 1
	ZTE, Spreadtrum, Localia, , Lenovo, Samsung



From the replies above, it doesn’t seem possible that we ll be able to downscope one or other option. So, my suggestion is to write down both options for now and continue in the work item. Seems a few companies are commenting that the FFS for an Option 3 is not needed, so I ll try to remove that option at least. 

[CLOSED] Feature Lead Proposal 4.4.2.A-v1
For Scheme 2, with regards to Resource selection mechanism for SL-PRS, pick one or both 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 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 
· FFS: Option 3: whether an additional option where Higher-layer resource selection could be included 

Companies views

	LGE
	Support.
We support both option 1 and 2. We don’t need to down select between them.



	Huawei, HiSilicon
	Proposal 15: Support to request SL-PRS transmission from UE-A to UE-B via SL MAC-CE or SCI.

Proposal 16: 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. 

	LGE
	Proposal 17: 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.

	Xiaomi
	Proposal 9: Further study whether/how a UE allocates SL PRS resource for other UE transmission shall be supported.

	ZTE
	Proposal 23: For Scheme 2, with regards to Resource selection mechanism for SL-PRS, at least a sensing-based resource selection should be introduced.
· The legacy designs should be used as a starting point.
Proposal 24: 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.


	Interdigital
	Proposal 19: At least for RTT-based positioning solutions, a transmitting UE receives SL PRS resource reservation and transmits the SL-PRS in the reserved SL PRS resource(s).  

	Lenovo
	
Proposal 23:  RAN1 to support resource allocation/coordination schemes for a SL Positioning Group that are different to the existing Scheme 1 and 2 procedures, e.g., resource configuration sharing by a member UE with other member UE(s), inter-UE coordination by member UE with other member UE(s).


	Ericsson
	Proposal 1 At least when performing SL positioning in a shared resource pool (shared with SL communication UEs), each UE should be responsible for allocating resources for its own transmissions.

	CEWiT
	Proposal 8: For the SL PRS resource reservation/indication signalling, the following options should be supported:
· Option 1: A transmitting UE sends the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
· Option 2: A transmitting UE receives the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).



[MEDIUM] Feature Lead Proposal 4.4.2.B-v0
For scheme 2, for SL PRS resource reservation signalling, one or both of the following options should be introduced: 
· Option 1: A transmitting UE sends the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
· Option 2: A transmitting UE receives the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).

Companies views

	CATT
	OK

	ZTE
	For Option2, again we have two interpretations, and we think the proposal should be clearly clarified.

Option 2: A transmitting UE receives the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s)
Interpretation 1. A transmitting UE receives the SL PRS resource reservation/indication for its transmission (Other UE acting like the network reserves/indicates SL-PRS resources for the transmitting UE), and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
Interpretation 2. A transmitting UE receives the SL PRS resource reservation/indication (other UEs’ SL-PRS resource reservation for their own transmission), and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).

	vivo
	Option 1 is preferred, 
For option 2, we prefer that other UE sends IUC which is used for recommending some resources to a transmitting UE other than reserving or indicating a resource directly. Whether other UE can reserve/indicate resources to the transmitting UE is up to RAN2 and/or SA2, it is out of RAN1 scope. 

	Spreadtrum
	We support Option 1.

	Locaila
	OK with Option 1.

	Samsung
	OK

	Qualcomm
	We support Option 1.
Option 2 is incompatible with existing SL design since SCI was agreed as the SL-PRS reservation indication mechanism. Further, some interpretations of Option 2 could lead to a significant increase in the PSCCH resource used, decreasing resource utilization efficiency.

	Sharp
	We support Option 1, and further study for Option 2.

	Nokia, NSB
	We prefer Option 1. Option 2 can be studied as part of IUC.

	InterDigital
	We support both Option 1 and Option 2.

UE-A in IUC does not reserve the resource(s) for UE-B in Scheme 1, preferred/non-preferred resource set are just input to the UE-B’s resource selection. In Option 2, our understanding is a UE reserves resource(s), e.g. in SCI in a transmission to another UE and the reserved resource(s) are for a subsequent SL-PRS transmission by another UE. We think this will reduce latency and processing for resource selection and can be especially helpful for RTT-based positioning.  

	Huawei HiSilicon
	OK with the proposal.

	CEWiT
	Okay with the proposal



4.4.3 Scheme 2 - Inter-UE coordination for SL-PRS

	Futurewei
	Proposal 10: For Scheme 2, use an 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.

	vivo
	· The preferred resource sets and non-preferred resource sets can be considered as the IUC information in scheme 2 SL-PRS resource allocation.
· The IUC information is recommended information to the SL-PRS transmitting UE.  

	CATT, GOHIGH
	Proposal 36: 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 34: 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 35: 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.


	Spreadtrum
	Proposal 14: Inter-UE coordination (IUC) in Mode 2 should be considered for SL-PRS resource allocation.
Proposal 15: Further enhancement on Inter-UE coordination (IUC) should be considered for SL PRS resource allocation.


	LGE
	Proposal 28: The resource selection based on the inter-UE coordination message defined in Rel.17 SL is supported for SL PRS resource selection.

	OPPO
	Proposal 21: 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 22: IUC scheme 2 should be applied to SL PRS resource selection in shared resource pool and dedicated resource pool for SL positioning.

	ZTE
	Proposal 26: Study SL-PRS IUC to maximize resource utilization and minimize resource conflicts.
· Use Rel-17 Scheme 1 and 2 IUC procedure as a starting point

	Sony
	Proposal 10: Consider inter-multiple UEs coordination (i.e., similar concept as IUC) for sidelink positioning, especially in V2X use-case.

	CMCC
	Proposal 12: The scope of Inter-UE coordination can be extended to mechanisms beyond those supported in Rel-17.
Proposal 13: 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.

	Interdigital
	Proposal 18: A transmitting UE receives SL PRS resources indication based on IUC Scheme 1.  
Proposal 20: Study CBR and CR measurement for SL-PRS transmissions. 


	Mediatek
	Proposal 6-1: The SCI may further indicate the receiving UE to transmit SL-PRS in response to the reception of SL-PRS

Proposal 6-2: Target UE may suggest SL-PRS configuration for anchor UE’s transmission as target UE’s preference

Proposal 6-3: Target UE may provide SL-PRS configuration for anchor UE’s transmission as target UE’s non-preference

	NEC
	Proposal 10: Both Scheme 1 IUC procedure and Scheme 2 IUC procedure can be considered as the starting point for SL-PRS transmission on at least dedicated resource pool for positioning. Namely, regarding the options of Inter-UE coordination for SL-PRS, Option 3 should be supported.
Proposal 11: The IUC procedure could be applied to OCC scenarios based on necessary enhancement on the positioning related indication.




[LOW] Feature Lead Proposal 4.4.3-v0
For Scheme 2, 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 and 2  IUC procedure as a starting point
· Option 4: Inter-UE coordination procedures can be deprioritized
Companies are encouraged to provide a preference from the above Options. 

Companies views

	CATT
	Support Option 3.

	ZTE
	Option 3 is preferred.

	Spreadtrum
	We prefer Option 3.

	Locaila
	OK with Option 3.

	Lenovo
	Supportive of Options 1-3

	NEC
	We prefer Option 3.

	Samsung
	Option 4 is our first preference

	Sharp
	We prefer Option 3.

	Nokia, NSB
	We prefer Option 3

	Huawei, HiSilicon
	Support Option 1.

	Toyota
	We support option 3.

	CEWiT
	Support option 3



4.4.4 Scheme 2 - Congestion control mechanisms for SL-PRS

	CATT, GOHIGH
	Proposal 37: Congestion control mechanism for SL-PRS should be studied after the resource allocation mechanism of SL-PRS was determined.

	LGE
	Proposal 31: Congestion control in SL positioning needs to be studied.

	Intel
	Proposal 20: 
· Congestion control mechanisms for SL positioning in a dedicated resource pool are considered further.
· Congestion control for SL positioning in a shared resource pool follows the congestion control measures and definitions of SL communication.


	ZTE
	Proposal 27: For Scheme 2, open to study the congestion control mechanisms for SL-PRS after the design of SL-PRS resource allocation and configuration is determined.
· Congestion metrics definition for SL-PRS (e.g. CBR and CR)
· The mapping between congestion measurements, SL-PRS priority and SL-PRS transmission parameters.

	Interdigital
	Proposal 20: Study CBR and CR measurement for SL-PRS transmissions. 


	Samsung
	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.




[LOW] Feature Lead Proposal 4.4.4-v0
For Scheme 2, 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

	CATT
	OK

	ZTE
	Generally fine.
We should focus on the design of SL-PRS resource allocation and configuration before further study the congestion control mechanisms for SL-PRS.

	Samsung
	OK

	Nokia, NSB
	OK

	Toyota
	OK



4.4.5 Additional Aspects

	Ericsson
	[bookmark: _Toc118726454]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.


	
	



5 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



5.1 Contents of the positioning measurement report

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

	Nokia
	[bookmark: Proposal98257][bookmark: Proposal38114]Proposal 1: RAN1 to introduce LoS/NLoS indicator for positioning measurement per ARP for sidelink positioning

	Futurewei
	Proposal 12: SL positioning should support reporting of quality metric for the LoS/NLoS of SL-PRS measurements and quality metrics of anchor characteristics.  

	CATT, GOHIGH
	Proposal 40: For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. And fixed reporting granularity is applied to SL AoA/ZoA.


	LGE
	Proposal 9: The measurement report includes the type of double-sided RTT, which is associated with the order of SL PRS transmissions.
Proposal 10: The SL RTT measurement report includes the unique identification of the measured SL PRS resource (e.g. SL PRS resource ID and the associated SL PRS RE offset).

	Intel
	Proposal 21: 
· 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, timestamp, etc. 

	Lenovo
	Proposal 27: Measurement quality metrics should be considered based on the required measurements for each supported positioning techniques, e.g., SL-TDoA, SL-AoA, SL-RTT. 

	NTT DOCOMO
	· Reported information can include transmission power of SL-PRS and absolute location information of anchor UEs.

	Samsung
	Proposal 18: Consider for UEs to indicate a reliability of known location information to the target UE for SL positioning.

	Qualcomm
	[bookmark: _Toc118472105]Proposal 24: 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).


	CEWiT
	Proposal 3: For SL-TDOA method, multipath mitigation techniques should be defined. At least NLOS-LOS indication framework should be reused for SL-TDOA method.




[HIGH] Feature Lead Proposal 5.1-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
· Configurable or fixed reporting granularity for SL positioning measurement

Companies views

	CATT
	OK

	ZTE
	OK

	vivo
	We are not sure the last two bullets are needed.

	Locaila
	Support.

	OPPO
	We do not understand why UE location and transmission power are needed.

	Lenovo
	Supportive of FL’s proposal.

	Samsung
	OK but we share the view with vivo. Our evaluation results show that reporting uncertainty information about UE location information is important to guarantee target positioning requirement. 

	Qualcomm
	Not support
We do not think the last two bullets are needed. LOS/NLOS indicator could be removed as well.

	Sharp
	We are OK with the proposal.

	Nokia, NSB
	OK

	InterDigital
	We’d like the FL to clarify further the motivation to include the last two elements. 

In addition, we think it is important to add uncertainty information associated with the UE location information.

	Huawei, HiSilicon
	We do not think UE position should be included in the measurement report.

	Toyota
	OK



Seems there are questions at least for the last 2 bullets from multiple companies. There will be more opportunities to add these if they are considered useful. For now, my suggestion is to continue with the following: 

[HIGH] Feature Lead Proposal 5.1-v1
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

Companies views

	LGE
	Support.

	CEWiT
	Suport




5.2 Signaling Discussion for the Positioning Measurement report

The following proposals were found in the contributions: 

	vivo
	Proposal 1:   
· MAC CE or high layer signaling (e.g., SLPP) can be considered to carry SL-PRS measurement report as SL CSI report.

	CATT, GOHIGH
	Proposal 41: Periodic, semi-persistent and aperiodic measurement report should be supported in SL positioning. And the sidelink positioning measurement should be a high-layer report.

	LGE
	Proposal 15: Measurement report between UEs can be transmitted by the existing higher layer signaling (e.g. PC5-RRC, PC5-S or MAC CE).


	Intel
	Proposal 22: 
· SL positioning measurement reports can be transmitted on using the PC5 or the Uu interface.

	ZTE
	Proposal 5: Support SL positioning measurement request/report as high-layer signaling.

	China Telecom
	Proposal 12: Consider the report mode of the SL positioning measurement report to be triggered and periodic.


	Interdigital
	Proposal 24: A target and/or anchor UE reports SL positioning measurement to gNB/LMF in higher layer signalling in in-coverage scenario.
Proposal 25: A target UE receives positioning measurement reporting from anchor UE(s) in out-of-coverage scenario.
Proposal 26: Study resource allocation for SL-PRS measurement reporting.


	Lenovo
	Proposal 26: Support different SL Positioning reporting types including one-shot, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling.

	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)

	Qualcomm
	[bookmark: _Toc118472104]Proposal 23: 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: _Toc118472106]Proposal 25: Support higher-layer one-shot measurement reporting.
[bookmark: _Toc118472107]Proposal 26: Support higher-layer periodic measurement reporting.
[bookmark: _Toc118472108]Proposal 27: 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][MEDIUM] Feature Lead Proposal 5.2-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

	CATT
	OK. We prefer only higher layer signaling for the positioning measurement report shall be used

	ZTE
	Generally ok and prefer to delete the FFS.

	vivo
	Generally support. we would like to confirm whether the higher layer signaling can be  MAC CE.

	Spreadtrum
	We are fine with the proposal.

	Locaila
	Ok with the proposal.

	Samsung
	We think this signaling details can be discussed in work item

	Qualcomm
	Same view as CATT and ZTE to remove the FFS. “As a starting point” can also be removed.

	Sharp
	We are OK with the proposal.

	Nokia, NSB
	OK

	InterDigital
	We support the proposal. 

	Huawei, HiSilicon
	OK with the proposal.

	Toyota
	We fine with the proposal.




6 SL PHY-layer Positioning Procedures

6.1 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 17: Support to design SL-PRS power control scheme based on DL pathloss and SL pathloss.

Proposal 18: Support to use SL PRS as the pathloss reference signal.

	vivo
	Proposal 6: 
· 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. 

	CATT, GOHIGH
	Proposal 42: SL-PRS open-loop 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 open-loop power control.

	Spreadtrum
	Proposal 12: Multiple UEs occupying different PRS resources in the same time slot should be considered.

Proposal 13: The association between PSCCH frequency domain monitoring ranges and SL PRS in a slot should be considered for SL PRS resource selection.

	LGE
	Proposal 32: Further discussions are needed whether SL PRS transmission power is controlled based on DL pathloss or SL pathloss or both.

	Intel
	Proposal 23: 
· 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.

	OPPO
	[bookmark: _Toc118725171][bookmark: _Ref118382136]Proposal 24: In sidelink positioning, SL PRS is at least subject to DL pathloss based power control.
[bookmark: _Toc118725172]Proposal 25: 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.


	ZTE
	Proposal 28: For SL-PRS transmissions in a dedicated resource pool, with regards to the power control for SL-PRS study both Close Loop PC and Open Loop PC.

	Interdigital
	Proposal 21: Study OLPC for a SL-PRS transmission multiplexed with a PSSCH/PSCCH transmission, with R16/R17 PSSCH/PSCCH OLPC as a starting point. 
Proposal 22: Study unicast-based OLPC mechanism for stand-alone SL-PRS transmission. 


	Lenovo
	Proposal 28: 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.

	Apple
	Proposal 15: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 19: 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: _Toc118472109]Proposal 28: Study SL-pathloss based OLPC for SL-PRS transmission.
[bookmark: _Toc118472110]Proposal 29: Support DL-pathloss based OLPC for SL-PRS transmission for in-coverage UEs.



[MEDIUM] Feature Lead Proposal 6.1-v0
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
Companies views

	CATT
	OK. We support only Open Loop PC for SL-PRS should be introduced

	ZTE
	OK.

	vivo
	The main bullet is fine for us,  and prefer to remove the FFS

	Spreadtrum
	OK

	Samsung
	We prefer to remove FFS bullet

	Qualcomm
	Same view as others to remove the FFS and only support OLPC.

	Sharp
	OK with the proposal.

	Nokia, NSB
	OK

	InterDigital
	We are fine with the proposal. 



6.2 Feedback for SL-PRS

The following companes propose to either study or support a feedback mechanism for SL-PRS. 

	Spreadtrum
	Proposal 18: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

	LGE
	Proposal 16: 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.

	Toyota
	Proposal 4: A previously successful resource may be reused, and defined as positive HARQ feedback (ACK) and/or the absence of negative HARQ feedback (NACK) for unicast and groupcast i.e. ACK/NACK-based and NACK-only based.

	Interdigital
	Proposal 23: Support a feedback transmission to request an aperiodic SL-PRS transmission. 




[LOW] Feature Lead Proposal 6.2-v0
After the transmission of a SL-PRS, study whether a feedback mechanism is needed to be introduced from the Rx UE to the Tx UE for the purpose of SL-PRS re-transmission.
· Study whether such feedback should be lower layer or higher layer signaling

Companies views

	CATT
	Low priority.
There is no need to introduce the feedback mechanism for SL-PRS transmission.

	ZTE
	A feedback mechanism is not needed.
If the SL-PRS transmission is successful, UE can report the corresponding measurements. If not, there is no measurement report corresponding to this SL-PRS transmission.

	vivo
	Low priority.

	Spreadtrum
	We are fine with the proposal.

	Samsung
	We share the view with ZTE

	Sharp
	We share the view with ZTE.

	Nokia, NSB
	OK with low priority

	InterDigital
	We support the proposal. 

	Toyota
	We are fine with the proposal.




6.3 Miscellanous proposal on PHY-layer Procedures


	Nokia
	[bookmark: Proposal39500][bookmark: Proposal8076][bookmark: Proposal62287][bookmark: Proposal19226][bookmark: Proposal88522][bookmark: Proposal80740][bookmark: Proposal7251][bookmark: Proposal85185][bookmark: Proposal98275][bookmark: Proposal38132]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][bookmark: Proposal98276][bookmark: Proposal38133]Proposal 20: Study at least the following methods for SL PRS conflict avoidance: SL PRS muting, comb offset coordination, and SL PRS sequence selection.

[bookmark: Proposal98278][bookmark: Proposal88523][bookmark: Proposal39503][bookmark: Proposal8079][bookmark: Proposal80743][bookmark: Proposal7254][bookmark: Proposal62290][bookmark: Proposal19229][bookmark: Proposal85188][bookmark: Proposal38135]Proposal 22: Study (re-)configuration of SL-PRS as per changing target-anchor link conditions.


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

	vivo
	Proposal 1: 
·  Hybrid positioning is supported by the implementation. 
Proposal 3: 
· For the support of the multiple SL PRS transmitted in a slot, the following issue should be considered
· The mapping rule between different SL-PRS to avoid the SL-PRS collision. 
· The mapping rule between PSCCH and the associated SL-PRS to avoid the PSCCH collision. 


	CATT, GOHIGH
	Proposal 14: The slot structrue of multiple SL-PRS resources for several UEs in one slot should be considered.
Proposal 15: 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.


	LGE
	Proposal 29: SL synchronization procedure is performed by the UE that performs SL positioning.
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.
Proposal 35: UE mobility and GDOP can be considered as the accuracy indicator of the measurement.

	Sony
	[bookmark: _Toc118724202]Proposal 15: For SL ranging, consider defining a reference direction as the direction from positioning Measurement Device to a Reference Device. Reference Device can be either reference signal transmitter/ receiver or other SL device.

	lenovo
	Proposal 25: RAN1 to further study the prioritization of SL positioning measurements depending on the known position and accuracy of the transmitting SL UE.
Proposal 29: RAN1 to further discuss the benefits of PRUs in SL positioning/ranging procedures.


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



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


7.1 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, use
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.



The following proposals were found in the contributions: 

	vivo
	Proposal 1: 
· The  of SL PRS should be associated with some UE information (e.g., pre-configured sequence ID, source ID).


	CATT, GOHIGH
	Proposal 5: Gold sequence should be adopted as the sequence of SL-PRS in order to reduce the workload of standardization and the complexity of UE implementation. 

	Spreadtrum
	Proposal 16: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.
Option 1: Rx UE to identify the SL-PRS from different Tx UE according the N_ID of SL-PRS which associated with source ID.
Option 2: Rx UE to identify the SL-PRS from different Tx UE according 8-bits source ID carried by 2nd-stage SCI.

	LGE
	Proposal 23: SL PRS sequence can be generated based on SL PRS ID, SL PRS symbol timing and SL PRS comb pattern.

	Intel
	
Proposal 24: 
· Sequence ID for SL-PRS transmission can be (pre-)configured as part of SL-PRS resource configuration.

	ZTE
	Proposal 7: For pseudorandom-based SL-PRS, further study can focus on 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



	Lenovo
	Proposal 1: RAN1 to adopt the existing DL-PRS design and associated sequence parameters, e.g., cinit as a baseline for SL-PRS. FFS any adaptions for SL-PRS.


	Sharp
	· The sequence of DL-PRS is reused for SL-PRS.


	Fraunhofer
	Proposal 4:	Support cyclic shift configuration for the SL-PRS. 




FL view: Other open items may be more important to finalize in this meeting before proceeding on further progress on this. 

7.2 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

Agreement
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 size) and the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: the values considered as potential candidate values for M
· FFS1: Whether to consider N>12 as a potential candidate value(s)
· The symbols of a SL-PRS resource within a slot are consecutive symbols
· FFS: consecutive and/or non-consecutive symbols for shared resource pool (if supported)
· FFS: RE-Offset sequence within a SL-PRS resource, including whether to have in the end of the SL-PRS pattern a symbol with the same RE-offset as the first symbol, for phase-tracking purpose




The following proposals were found in the contributions: 

	Nokia
		[bookmark: Proposal62276][bookmark: Proposal19215][bookmark: Proposal85175][bookmark: Proposal88509][bookmark: Proposal39489][bookmark: Proposal8065][bookmark: Proposal80725][bookmark: Proposal7236][bookmark: Proposal38120]Proposal 7: Support the following parameters of SL-PRS structures: 
· The number of symbols (M) of SL-PRS: 1, 2, 4, 6, 8, 12. Other values of M (1~12) can also be considered depending on resource allocation and SL-PRS multiplexing to be agreed. 


[bookmark: Proposal88511][bookmark: Proposal39491][bookmark: Proposal8067][bookmark: Proposal80727][bookmark: Proposal7238][bookmark: Proposal62278][bookmark: Proposal19217][bookmark: Proposal85177][bookmark: Proposal98264][bookmark: Proposal38121][bookmark: _Hlk115276311]Proposal 8: Support 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][bookmark: Proposal98265][bookmark: Proposal38122]Proposal 9: Consider (pre-)configuring a subset of N and M from the whole set specified.  

	Futurewei
	Proposal 6: At least for the dedicated resource pool support multiple positioning resource sets configurations.

Proposal 7: A SL UE can be configured with one or more positioning resource sets that can be used concurrently for transmit or receive/measure the SL-PRS signals.

	Huawei, HiSilicon
	Proposal 5: Support to introduce a repetition structure with the last symbol being the same RE offset as the first symbol. 


	vivo
	Proposal 6: 
· The candidate comb sizes of SL-PRS can be 2,4,6
· The candidate numbers of SL-PRS symbols can be 2,4,6
· Partial staggered pattern should be supported for SL-PRS considering SL structure
· The RE offset of the SL-PRS can be indicated by SCI.

	CATT, GOHIGH
	Proposal 6: 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 7: Single symbol SL-PRS should be supported in order to improve the flexibility of SL-PRS configuration and transmission.
Proposal 8: The candidate values of number of symbols of SL-PRS within a slot should be M={1, 2, 4, 8}. 
Proposal 9: The candidate values of comb size of SL-PRS should be N={1, 2, 4, 8}. The value of {6,12} and other values should not be supported as the candidate values.
Proposal 10: RE-Offset sequence within a SL-PRS resource across the symbols should follow the table below: 
	
	Symbol number within the SL-PRS resource 

	
	0
	1
	2
	3
	4
	5
	6
	7

	2
	0
	1
	0
	1
	0
	1
	0
	1

	4
	0
	2
	1
	3
	0
	2
	1
	3

	8
	0
	4
	2
	6
	1
	5
	3
	7




	LGE
	Proposal 6: SL PRS resource is defined as a set of SL resources determined by the comb size, the RE offset and the number of symbols of SL PRS configuration, which is used for a single measurement of SL positioning.
Proposal 18: Regarding the number of symbols M, at least the full staggered pattern is supported. M={1,2,4,6,8,12}.
· FFS details on the combination of M and N (comb size).

	Xiaomi
	Proposal 4: The values considered as potential candidate values for SL-PRS symbols of a SL-PRS resource at least includes {1,2,4,6,8}.

	Intel
	Proposal 25: 
· N > 12 can be considered as potential candidate value for SL-PRS.
· Existing RE offset sequence for DL-PRS can be considered as a starting point for RE offset sequence for a SL-PRS transmission. 


	OPPO
	[bookmark: _Toc118725151]Proposal 4: With regards to the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround, at least {1,2,4,6,8,12} are considered as potential candidate values.
[bookmark: _Toc118725152][bookmark: _Ref118382065]Proposal 5: Not to consider N>12 as a potential candidate value(s).
[bookmark: _Toc118725153][bookmark: _Ref118382067]Proposal 6: In shared resource pool, the symbols of a SL-PRS resource within a slot are consecutive symbols or non-consecutive symbols.
[bookmark: _Toc118725154][bookmark: _Ref118382069]Proposal 7: RE-Offset sequence defined for Uu DL-PRS/SRS-Pos should be reused for SL PRS, with the exception that  and  should be interpreted as the index of a symbol/starting symbol within the SL PRS resource.


	ZTE
	Proposal 8: With regards to the value N (comb size) and the number M of SL-PRS symbols of a SL-PRS resource within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround, 
· 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


	China Telecom
	Proposal 2: consider the comb size N>12 for SL-PRS to support more UEs’ RS multiplexing.
Proposal 3: 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 RE offset. Specifically, take  as potential candidate values, and determine together with N the value of RE offset. 

	CMCC
	[bookmark: OLE_LINK151]Proposal 3: RAN1 should postpone to decide the potential candidate values for M until some other aspects have been agreed in RAN1, including at least,
· The resource granularity and how many candidate SL-PRS resources can be allocated within a slot;
· Whether PSCCH should be transmitted along with SL-PRS and the corresponding number of symbols occupied by PSCCH.

[bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK181]Proposal 4: N>12 as a potential candidate value(s) for SL-PRS is de-prioritized in RAN1.

Proposal 5: RAN1 does not consider non-consecutive symbols for shared resource pool (if supported).

	Interdigital
	Proposal 31: A SL-PRS resource in time domain comprises consecutive symbols in a share resource pool (if supported).  

	Lenovo
	Proposal 2: Support at least the following candidate values for a SL-PRS resource:
· N (comb-size) = {2,4,6,8}
· M (symbol length) = {2,4,6,8}
Proposal 3: RAN1 to consider at least the fully staggered SL PRS design option. FFS the positioning performance of partially staggered designs.


	Apple
	Proposal 7: For SL-PRS the following design principles can be followed:
· SL-PRS can be configured in granularity of less than one slot to allow for efficient use of the SL resources.
· Given that the SL-PRS will function as a union of both DL PRS and Positioning SRS, RAN1 should set the parameters to the union of the parameters for the PRS and P-SRS as N =  {1,2,4,6,8,12} and M = {1 2, 4, 8, 8, 12}
· For shared resource pools, non-consecutive symbols should be allowed to enable the PRS avoid mandatory signaling e.g. DMRS


	NTT DOCOMO
	· Postpone discussion on the number M of SL-PRS symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.

	Samsung
	Proposal 3: 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 number of SL-PRS symbols in a slot, the potential candidate values of M can be {1, 2, 4, 6, 8, 10, 12}
· FFS: other values for M
· The symbols of a SL-PRS resource within a slot are consecutive symbols for both dedicated and shared resource pool
Proposal 4: With regards to the configuration of SL PRS, a UE may receive at least part of SL-PRS related configuration from higher layers
· FFS: which part(s) of the SL-PRS configuration such as
· SL PRS comb size
· SL PRS symbol length 
· SL PRS comb offset
· SL PRS muting pattern
· SL PRS repetition 
· SL PRS time domain behaviour and transmission periodicity
· Starting PRB and the number of subchannels for SL PRS
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· Note: This includes the (pre-)configuration case also.


	Qualcomm
	[bookmark: _Toc118472084]Proposal 3: In a dedicated resource pool, SL-PRS design has ,  where M does not include the symbols used for AGC training and Rx/Tx turnaround time
[bookmark: _Toc118472085]Proposal 4: In a shared resource pool, if supported, SL-PRS is transmitted on consecutive symbols between two symbols that carry PSSCH DMRS. 

	Sharp
	· For SL-PRS, a comb-size of N > 12 is not supported.

	Mediatek
	Proposal 5-1: The symbol number M could consider to be a value between N and 2N, or N+1 when excluding the symbol used for AGC training. As such, the UE may perform Doppler tracking using the DL-PRS with same set of subcarriers in different symbols

	NEC
	Proposal 8: The SL-PRS with different number of symbols (excluding the AGC and GP symbol), such as 2, 4, 6, 12, should be supported to meet varied positioning requirements. 


	Fraunhofer
	Proposal 6: 	Support SL-PRS multi-resource allocation within slot where the symbols per resource are consecutive.

	Ericsson
	Proposal 3 [bookmark: _Toc118726459]Defer discussion of the following SL PRS design details to WI phase: 
· [bookmark: _Toc118726460]further values of comb size N
· [bookmark: _Toc118726461]number of symbols M
· [bookmark: _Toc118726462]bandwidth of SL-PRS wrt bandwidth of resource pool
· [bookmark: _Toc118726463]granularity of time domain resource allocation
· [bookmark: _Toc118726464]time domain behaviors




FL view: Other open items may be more important to finalize in this meeting before proceeding on further progress on this. 

7.3 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: 

	vivo
	Proposal 7: 
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used

	CATT, GOHIGH
	Proposal 11: 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 13: 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.

	Spreadtrum
	Proposal 3: For AGC training, one symbol preceding the set of SL-PRS symbols can be used 
Proposal 4: For Rx/Tx turnaround, one symbol after the set of SL-PRS symbols can be used.

	LGE
	Proposal 19: 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 20: Further study is needed how to construct the AGC symbol and the TX/RX switching gap symbol.

	Intel
	Proposal 26: 
· 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. 

	OPPO
	[bookmark: _Toc118725157]Proposal 10: One symbol preceding the set of SL-PRS symbols can be used for AGC.
[bookmark: _Toc118725158][bookmark: _Ref118382093]Proposal 11: One symbol after the set of SL-PRS symbols can be used for Rx/Tx turnaround (if needed), FFS under which condition the symbol for Rx/Tx turnaround is needed. 


	ZTE
	Proposal 9: At least for the dedicated SL-PRS resource pool, and assuming a SL-PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· AGC symbol is a duplication of the expected symbol next to the final symbol of fully/partially staggered SL-PRS
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used


	NTT DOCOMO
	· Postpone discussion on SL-PRS-specific AGC/Gap symbols till transmission unit with SL-PRS (e.g., whether to transmit PSCCH and/or PSCCH with SL-PRS) is concluded.

	Qualcomm
	[bookmark: _Toc118472086]Proposal 5: Sidelink PRS transmissions accommodate AGC training at the receiver by introducing a dedicated AGC training symbol prior to the first SL-PRS symbol.
[bookmark: _Toc118472087]Proposal 6: In a dedicated resource pool, sidelink PRS transmission accommodate Rx-Tx turnaround by introducing a gap symbol after SL-PRS symbols.




The following proposal was discussed previous meeting but we did not have time to treat it online: 
	[ONLINE] Feature Lead Proposal 4.1.3-v2
At least for the dedicated SL-PRS resource pool, and assuming a SL-PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used
· 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 the same or different UEs are multiplexed in a TDM manner within a slot. Such discussions will take place as we progress more on the SL-PRS structure and slot format. 



Based on the above and the submitted contributions, I think we can start with the same proposal: 

[LOW] Feature Lead Proposal 7.3-v0
At least for the dedicated SL-PRS resource pool, and assuming a SL-PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL-PRS resource can be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource can be used
· 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 the same or different UEs are multiplexed in a TDM manner within a slot. Such discussions will take place as we progress more on the SL-PRS structure and slot format. 

Companies views

	CATT
	We prefer the following updated version:
Updated [LOW] Feature Lead Proposal 7.3-v0
At least for the dedicated SL-PRS resource pool, and assuming a SL-PRS resource with contiguous symbols,  
· With regards to AGC training
· One symbol preceding a SL-PRS resource shouldcan be used 
· With regards to Rx/Tx turnaround
· One symbol after a SL-PRS resource shouldcan be used
· FFS: Discuss further scenarios that this may not be needed (e.g. SL-TDOA where a UE receives only)
· Note: Multiple AGC training and Rx/Tx turnaround time(s) can be considered if SL-PRS transmissions from the same or different UEs are multiplexed in a TDM manner within a slot. Such discussions will take place as we progress more on the SL-PRS structure and slot format. 



	ZTE
	Ok with the original proposal.
For the FFS, considering the scenario that one UE only receives or transmits SL-PRS, the Rx/Tx turnaround symbol may not be needed.

	vivo
	Okay

	Spreadtrum
	OK

	Locaila
	Fine with the proposal.

	NEC
	Support.

	Samsung
	OK

	Qualcomm
	We support the updates from CATT. In our view, even for SL-TDoA, the UE could need Rx/Tx turnaround time to transmit other signals.

	Sharp
	OK with the proposal.

	Nokia, NSB
	OK

	InterDigital
	We are fine with the proposal. 

	Huawei, HiSilicon
	We want to clarify on the multiple AGC symbol and Rx/Tx turnaround times, it is not clear from our side whether single AGC and Rx/Tx turnaround time is also possible if multiple SL-PRS transmitted from the same UE are TDMed in a slot.



7.4 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.

Agreement
With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication



The following proposals were found in the contributions: 

	Huawei, HiSilicon
	Proposal 8: For SL signaling of the reservation/indication of SL-PRS resource(s), do not further support SL-MAC-CE or higher-layer signaling.

	vivo
	Proposal 8: 
· For the configuration of SL-PRS, option 2 is preferred
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration.
Proposal 9:  
· For the SCI used for the reservation/indication of SL-PRS, the following information should be carried in the SCI.
· SL PRS timing/frequency resource, destination ID, source ID,  period indication, priority, and RE offset.

	CATT, GOHIGH
	Proposal 20: With regards to the configuration/activation/deactivation/triggering of SL-PRS, the combination of high-layer and lower-layer signaling (Option 2 in RAN1#109-e) should be supported for the SL-PRS configuration.
Proposal 21: In addition to SCI, SL-MAC-CE and other higher-layer signaling can also be used for reservation/indication of SL-PRS resource(s) for dedicated resource pool for positioning.
· FFS: Other higher-layer signaling, including PC5 RRC signaling, RSPP signaling, etc.

	Spreadtrum
	Proposal 2: Combining high-layer and lower-layer signaling to achieve the configuration/activation/ deactivation/triggering of SL-PRS should be supported.

	LGE
	Proposal 4: For SL positioning, other UE’s request for SL PRS transmission e.g by either higher or physical layer signaling is supported.
Proposal 14: New 2nd SCI format is introduced for indicating the SL PRS resource reservation.
· 2nd SCI format indicator in 1st SCI indicates that 2nd SCI is used for SL PRS control channel.

	ZTE
	Proposal 19: At least support using SCI to reserve/indicate SL-PRS resource(s)
· One SCI may schedule multiple SL-PRS occasions for overhead reduction 
· In a dedication SL-PRS resource pool, the SL-PRS could be indicated to a receiving UE using an SCI. 
· The SCI is from another resource pool which could be dedicated resource pool for SCI, or a SL communication resource pool.
Proposal 20: 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.


	China Telecom
	Proposal 7: the high layer signaling of resource from LMF should be considered especially for eliminate resource conflict.

Proposal 8: we prefer a single stage SCI for SL-PRS reservation/indication.


	Sony
	[bookmark: _Toc111194526][bookmark: _Toc115439758][bookmark: _Toc118724193]Proposal 6: Support high-layer and lower-layer signalling involvement in the SL-PRS configuration.


	CMCC
	Proposal 14: 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 15: With regards to the configuration/activation/deactivation/triggering of SL-PRS, option 2 in the agreements from RAN1#109-e should be selected.
[bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK155]Proposal 16: SL-MAC-CE or other higher-layer signalling should not be supported for SL-PRS resource reservation/indication.

	Interdigital
	Proposal 13: Study a new SCI format associated with SL-PRS transmission.


	Lenovo
	Proposal 14: 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., based on a higher-layer SL positioning/ranging service request. Send LS to RAN2 in relation to agreed SL-PRS triggering mechanism.


	Apple
	Proposal 10: Single Stage SCI should be supported for PSSCH signaling for SL-PRS.

	NTT DOCOMO
	Proposal 11:
· For SL-PRS transmission, a transmitting UE determines SL PRS resource(s).
· The UE uses the resource(s) with/without resource reservation as in R16/17 SL communication.

	Samsung
	Proposal 14: 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 


	Qualcomm
	[bookmark: _Toc118472092]Proposal 11: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc118472093]Proposal 12: Requests for transmission of SL-PRS are introduced as higher-layer messages and no explicit support is needed in lower layers or RAN1 work.
[bookmark: _Toc118472094]Proposal 13: Support SL-PRS transmission activation/deactivation at the physical layer by the UE’s own higher layers only.
[bookmark: _Toc118472095]Proposal 14: The UE’s own higher layers select and indicate resources to its physical layer for SL-PRS in Scheme-2 SL PRS resource selection.
[bookmark: _Toc118472096]Proposal 15: SL-PRS resource reservations are indicated to the receiver UE by a higher layer message in addition to or in place of SCI.


	Sharp
	Proposal 7: 
· Support Option B.1: A transmitting UE sends the SL PRS resource reservation/indication, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
Proposal 8: 
· For scheme 1, support the Option where A transmitting UE receives the SL PRS resource reservation/indication from the gNB, and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).

	CEWiT
	Proposal 7:  With regard to SL signalling of the reservation/indication of SL-PRS resource for both the dedicated and shared resource pool, higher layer signal should be used to configure set of SL-PRS resources. SCI will be used to trigger the one or more SL-PRS from configured SL-PRS resource by higher layer. The Higher layer signalling can be MAC-CE and SL-RRC in unicast transmission.


	Ericsson
	Proposal 2 [bookmark: _Toc118726465]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.



[MEDIUM] Feature Lead Proposal 7.4-v0
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.
Companies views

	CATT
	Support.

	ZTE
	OK.
High-layer only involvement is only suitable for periodic SL-PRS transmission, considering that we may support different SL-PRS time-domain behavior (e.g., periodic, aperiodic…)  and SCI reserving SL-PRS mechanism is agreed in last RAN 1 meeting, option 2 should be supported.

	vivo
	Support

	Spreadtrum
	Support

	Locaila
	Support

	NEC
	Support.

	Samsung
	OK

	Qualcomm
	Not support

We disagree that higher-layer is only suitable for periodic transmissions. Sidelink communications, including aperiodic ones, are triggered by higher layers. The same can be applied to SL-PRS. Configuration/activation/deactivation/triggering are independent of reservation signaling (same as in SL communications) and we do not think that the agreement on SCI reservations implies a direction here.

	Sharp
	Support

	Nokia, NSB
	OK

	InterDigital
	We support the proposal. 

	Huawei, HiSilicon
	Support

	Toyota
	We support the proposal. We consider that higher-layer signaling is needed for configurations whereas lower layers can activate and deactivate SL-PRS. Triggering can be done by e.g. events.




7.5 SL-PRS Time domain Behavior

The following agreement was reached with regards to this topic: 

	Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study



The following proposals were found in the contributions: 

	Nokia
	[bookmark: Proposal39502][bookmark: Proposal8078][bookmark: Proposal80742][bookmark: Proposal7253][bookmark: Proposal62289][bookmark: Proposal19228][bookmark: Proposal85187][bookmark: Proposal98277][bookmark: Proposal38134]Proposal 21: (Pre-)configured SL PRS, which can be periodic or aperiodic, can be activated/deactivated based on indications coming from the higher layers, e.g., based on parameters that are (pre-)configurable by the network.

	Futurewei
	Proposal 8: For SL scheme 1 SL-PRS time domain behavior, use the SRS for positioning activation/deactivation/triggering mechanisms as the starting point.

	Huawei, HiSilicon
	Proposal 14: From scheme 2 perspective, all the SL-PRS time domain behavior (periodic/semi-persistent/aperiodic SL-PRS) can be supported.

	vivo
	Proposal 10: 
· For the time domain behavior of SL-PRS
· Aperiodic(ie., one shot) and periodic SL-PRS should be supported.
· The periodicity of SL-PRS can be indicated by SCI.

	CATT, GOHIGH
	Proposal 16: Periodic, semi-persistent and aperiodic SL-PRS should be supported in Rel-18 for both SL-PRS resource allocation scheme 1 and scheme 2.
· For periodic SL-PRS, the resource allocation scheme 2 should be further studied.
Proposal 17: The semi-persistent SL-PRS and aperiodic SL-PRS transmission procedure should be triggered explicitly by the related signaling procedure.

	Spreadtrum
	[bookmark: OLE_LINK1]Proposal 1: Semi-persistent SL-PRS and aperiodic SL-PRS at least should be supported.

	OPPO
	[bookmark: _Toc118725159][bookmark: _Ref118382095]Proposal 12: Periodic SL-PRS, Semi-persistent SL-PRS and Aperiodic SL-PRS should be applicable for both scheme 1 and scheme 2. 

	ZTE
	Proposal 18: RAN1 should at least support periodic SL-PRS and aperiodic SL-PRS.
· Periodic SL-PRS
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: Semi-persistent SL-PRS
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· Aperiodic SL-PRS
· SL-PRS is transmitted at least once after triggering

	CMCC
	[bookmark: OLE_LINK156][bookmark: OLE_LINK157]Proposal 17: For SL-PRS, in Scheme 2, semi-persistent transmission with a transmission periodicity after activation and until deactivation is not supported.
Proposal 18: For SL-PRS, in Scheme 1, semi-persistent transmission with a transmission periodicity after activation and until deactivation can be supported.
· A DCI similar to format 3_0 is used for the activation/deactivation.

Proposal 19: For SL-PRS, periodic SL-PRS can be supported：
· [bookmark: OLE_LINK134][bookmark: OLE_LINK135]Periodic transmission of SL-PRS similar as that in NR sidelink can be supported;
· When A UE needs to stop the periodic transmission or change the transmission resource in the next period, “0” in the field of “Resource reservation period” should be indicated in current period’s SCI;
· R16 DL PRS like always-on periodic transmission of SL-PRS is applicable for Scheme 1 only and not applicable for Scheme 2.

Proposal 20: For SL-PRS, aperiodic transmission can be supported.
· Both of the two mechanisms can be further studied in RAN1:
· The triggering/request is generated from the Tx UE's own higher layer;
· The triggering/request is received from the peer UE.

	Interdigital
	Proposal 23: Support a feedback transmission to request an aperiodic SL-PRS transmission. 


	Lenovo
	Proposal 12: RAN1 to at least support the following time domain behaviour for SL-PRS transmissions: 
· Support of semi-persistent SL-PRS by re-using the existing SL framework as best as possible, e.g., using the configured grant scheduling mechanism with lower and/or higher layer activation/deactivation commands.
· Support of aperiodic SL-PRS by re-using the existing SL framework as best as possible, e.g., the existing dynamic grant scheduling framework based on a UE request of SL-PRS resources to the gNB. 
· FFS the details of the UE request of SL-PRS resources including unambiguous identification of initiator UEs and responder UEs, e.g., defining new or re-using existing UE IDs.
Proposal 13: At least semi-persistent SL-PRS and aperiodic SL-PRS is applicable to both Scheme 1 and Scheme 2 resource allocation procedures.



	NTT DOCOMO
	Proposal 12:
· Periodic/Aperiodic SL-PRS transmission is supported.
· For periodic transmission, periodic PRS is (pre-)configured.
· For aperiodic transmission, SL-PRS resources are (pre-)configured or PC5-RRC configured, and indicated/requested via SCI.

	ITL
	Proposal 3:
Sidelink positioning by request from target UE also should be considered at least with association of aperiodic SL-PRS time domain behaviour.



There has been some confusion with regards to the word “trigger” and “request” for the case of Aperiodic SL-PRS, which may be useful to try to clarify. 

[MEDIUM] Feature Lead Proposal 7.5-v0
With regards to the SL-PRS time domain behavior, from Tx UE perspective:
· The aperiodic SL-PRS corresponds to the following:
· In scheme 1, SL-PRS is transmitted at least once after the Tx UE is triggered by the network
· In scheme 2, SL-PRS is transmitted at least once after the Tx UE (please indicate your preference(s)):
· Opt. 1: is triggered by its own higher layers
· Opt. 2: receives a high layer request from another UE
· Opt. 3: receives a low layer request from another UE


Companies views

	CATT
	For scheme 2, we prefer Opt.1 and Opt .3.

	ZTE
	For aperiodic SL-PRS transmission in scheme 2, at least Option 1 should be supported.
For option 2, if another UE sends a high layer request to a Tx UE, once the Tx UE’s high layer receives the triggering signal, the higher layer of the Tx UE can further trigger the SL-PRS transmission. It seems like Option 1 includes Option2.

	vivo
	For scheme 2, we prefer Opt.1 and Opt .3.

	Spreadtrum
	For scmeme 2, we support Opt.1 and Opt .3.

	Locaila
	Opt. 1, and Opt. 3 seems clear.

	NEC
	For scheme 2, we prefer Opt. 1 and Opt. 3.

	Samsung
	For scheme 2, we prefer Opt.1 and Opt .3.

	Qualcomm
	We support Option 1 and agree with ZTE’s view that it includes Option 2. That said we are ok with capturing Option 2 in addition to Option 1 if that helps clarify the intention.

We do not support Option 3. The UE should not decide to transmit SL-PRS based on a lower layer trigger due to security concerns.

	Sharp
	For shceme 2, we prefer Opt. 1 and Opt. 3.

	Nokia, NSB
	OK. In our understanding, Opt. 2 is a special case of Opt. 1.

	InterDigital
	For Scheme 2, we prefer Opt. 1 and Opt. 3. 

	Huawei, HiSilicon
	OK with the proposal.
We support Option 1 and Option 3 for scheme 2.




[MEDIUM] Feature Lead Proposal 7.5-v1
With regards to the SL-PRS time domain behavior, from Tx UE perspective:
· The aperiodic SL-PRS corresponds to the following:
· In scheme 1, SL-PRS is transmitted at least once after the Tx UE is triggered by the network
· In scheme 2, consider further one or both of the following options: 
· SL-PRS is transmitted at least once after the Tx UE :
· Opt. 1: is triggered by its own higher layers
· This may include the case of the Tx UE receiving a high layer request from another UE
· Opt. 2: receives a low layer request from another UE

Companies views

	
	



7.6 SL-PRS cast type

The following agreement was reached with regards to this topic: 

	Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types



The following proposals were found in the contributions: 

	Nokia
	[bookmark: Proposal98268][bookmark: Proposal38125]Proposal 12: Introduce unicast, groupcast, and broadcast transmission of SL-PRS, where the cast type would depend on various factors such as the selected positioning method and the number of anchor UEs.


	Huawei, HiSilicon
	Proposal 9: For broadcast of SL-PRS transmission, no need to discuss or confirm the working assumption in SI phase and it is consequently not supported for the normative work.

	vivo
	Proposal 2: 
· Confirm the working assumption that broadcast of SL-PRS transmission can be introduced for SL positioning.

	CATT, GOHIGH
	Proposal 18: All the three kinds of cast types (groupcast, broadcast and unicast) of SL-PRS should be supported for SL positioning in Rel-18.

	LGE
	Proposal 5: Confirm the WA that the broadcast type of SL PRS transmission is introduced.

	ZTE
	Proposal 10: Confirm the working assumption, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast, Broadcast.


	Sony
	[bookmark: _Toc118724196]Proposal 9: Broadcast of SL-PRS can be beneficial and supported, at least, from RAN1 perspective.

	Interdigital
	Proposal 3: Confirm WA to support broadcast SL-PRS transmission.

	Apple
	Proposal 14: 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

	NTT DOCOMO
	Proposal 13:
· For (pre-)configured periodic SL-PRS transmission, groupcast/broadcast are applicable.
· For indicated/requested aperiodic SL-PRS transmission, unicast are applicable.



[CLOSED] Feature Lead Proposal 7.6-v0
Confirm the WA on the introduction of broadcast cast type of SL-PRS. 

Companies views

	CATT
	Support.
Regarding the broadcast SL-PRS, it can be used for the a lot of sidelink positioning scenarios. For example, in the V2X highway scenario, the RSUs allocated in the road sides of highway will transmit the broadcast SL-PRS without the designated target UEs, every vehicle received the SL-PRS can do abosule/relative positioning. In this case, broadcast SL-PRS should be supported in Rel-18. 

	ZTE
	Generally support.
We would better clarify that “SL-PRS transmission” in the previous agreement means SCI reserved SL-PRS transmission. When we say the cast type, it’s common understanding that the cast type is indicated in SCI. Otherwise, if pure higher layer involvement is supported, SL-PRS signal itself can not be unicast or groupcast. Therefore, we prefer the following updates:

From RAN1 perspective, the following cast types of SCI reseved SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one), Broadcast.


	Locaila
	Support

	NEC
	Support.

	Samsung
	OK

	Qualcomm
	Support

	Sharp
	We support the proposal.

	Nokia, NSB
	OK

	InterDigital
	We support the proposal. 

	Huawei, HiSilicon
	We have doubts with regards to broadcast, if it corresponds to periodic SL-PRS transmission, more study about the feasibility is needed. So there is no need to confirm the WA in SI phase.

	Toyota
	We support the proposal.




7.7 Additional aspects with regards SL-PRS 

The following proposals were found in the contributions: 
	Nokia
	[bookmark: Proposal88519][bookmark: Proposal39498][bookmark: Proposal8074][bookmark: Proposal80737][bookmark: Proposal7248][bookmark: Proposal62285][bookmark: Proposal19224][bookmark: Proposal85183][bookmark: Proposal98273][bookmark: Proposal38130]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][bookmark: Proposal98274][bookmark: Proposal38131]Proposal 18: Study SL PRS transmission over segmented parts in time domain, including any necessary mechanisms for resource allocation.


	Futurewei
	Proposal 11: For RTT -based SL-PRS shared pool resource-based solutions consider the PSFCH channel resources for the SL-PRS transmission.

	LGE
	Proposal 7: At least for broadcast type of SL PRS transmission, SL PRS resource is (pre-)configured per SL PRS resource pool, which includes at least the following fields.
· SL PRS resource ID
· Periodicity and offset
· Comb size
· Number of symbols
Proposal 21: 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 22: The boundaries of the SL PRS resources within a slot are aligned across the UEs based on SL PRS configuration.

	Toyota
	Proposal 6: Each resource pool contains a configurable “RX ON” parameter.

	OPPO
	[bookmark: _Toc118725156]Proposal 9: TDM among UEs transmitting SL PRS within one slot should be supported for SL PRS design in sidelink positioning.

	China Telecom
	Proposal 4: support the time domain repetition of SL-PRS within a PRS resource set.
Proposal 5: support the muting pattern of 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.  

Proposal 10: study the SL-PRS resource conflict processing of different UEs relies on LMF.
Proposal 11: the muting mechanism of Uu DL-PRS can be introduced for SL-PRS design to mitigate interference of resource conflict

	Sony
	[bookmark: _Toc111194528][bookmark: _Toc115439760][bookmark: _Toc118724195]Proposal 8: Consider supporting multiplexing of SL-PRS from multiple UEs within a given set of resources.


	CMCC
	Proposal 9: Parameters of SL-PRS, e.g., number of symbols, RS comb size, and RS BW, should be (pre)configured on resource pool level.

	Interdigital
	Proposal 32: Study mechanism to enable TDMed SL-PRS transmissions in a slot. 
Proposal 33: Study a SL-PRS slot format including a common PSCCH occasion in the beginning of the slot. 
Proposal 34: Study symbol-level granularity of SL-PRS transmission multiplexing PSSCH/PSCCH transmission. 
Proposal 36: Study RE-level frequency multiplexing of SL-PRS transmissions. 


	Lenovo
	Proposal 24: RAN1 to consider different SL PRS processing capabilities depending on the UE-type.


	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), the slot structure can be updated as follows: 
· the P-SRS placement within the slot e.g the PSSCH region, the PSFCH region or in an independent region.
· A  new AGC symbol and additional gap symbols should be placed between the different signals/channels

	Samsung
	Proposal 10: 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: _Toc118472088]Proposal 7: There is no data/control transmission in time-frequency grid of SL PRS resources.
[bookmark: _Toc118472089]Proposal 8: FDM multiplexing with other signals at RE level inside of SL PRS time-frequency grid is precluded.
[bookmark: _Toc118472090]Proposal 9: Transmission of other SL signals and channels in the same OFDM symbol as SL PRS is precluded.

	Fraunhofer
	Proposal 5:	Support interference randomization solutions within the SL-PRS framework.
Proposal 7: 	Support the increase of the SL bandwidth for SL-PRS using a low EIRP.
Proposal 8: 	Study the coordination of SL-PRS and SRS resources for bands supporting intra-band con-current operation of Uu and PC5.
Proposal 9: 	Study carrier aggregation between PC5 carrier/BWPs at least for PC5 carrier using the same band.





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


8 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, GOHIGH
	Proposal 44: The location coordinates of anchor UE should be known at least for SL absolute positioning.


	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.
Proposal 28: An anchor UE reports its location and associated uncertainty information to LMF (for in-coverage) and a target UE (for out-of-coverage).


	Ericsson
	Proposal 2 [bookmark: _Toc118726452]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.




In one of the online GTW sessions during previous RAN1 meeting the following was captured as open item for discussion: 

Proposed addition to the definition of anchor UE:
An anchor UE could be UE-type RSU.

Also, there is an unresolved FFS with regards to the location knowledge of the anchor UE. My understanding is that it may or may not be known. For example, for a typical scenario of absolute positioning, the location may be known, e.g. RSUs transmitting SL-PRS towards a vehicle; in this case, the RSU location may be known. In some other scenarios, e.g., a UE trying to do relative positioning with regards to an anchor, the location of the anchor may not be known either (e.g. Public safety scenario where a first responder is trying to find out the relative position of a target UE). 

Based on the above, i am suggesting the following proposal:

[LOW] Feature Lead Proposal 9.A-v0
An anchor UE could be UE-type RSU

[LOW] Feature Lead Proposal 9.B-v0
Clarify that the Location of the anchor UE may or may not be known.

Companies views

	CATT
	For Proposal 9.A-v0, we are OK.

For Proposal 9.B-v0, we believe all company agree that for absolute positioning, the location coordinates of anchor UE should be known.
So we prefer the updated proposal as follows,
Updated [LOW] Feature Lead Proposal 9.B-v0
Clarify that the Location coordinates of the anchor UE may or may not should be known for absolute positioning .


	ZTE
	OK.

	Locaila
	OK with the proposal.

	Samsung
	Proposal 9.A-v0 is OK.

	Sharp
	OK with the proposal 9.A and we prefer the CATT version with the proposal 9.B

	Nokia, NSB
	OK with CATT revision

	InterDigital
	We support the proposal. 

	Toyota
	We are OK with the proposal and support CATT´s rewording of proposal 9.B.



9 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. 


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.




	Futurewei
	Proposal 9: Both target UE and anchor UE may assume the positioning coordination role depending on positioning scenario.

	Spreadtrum
	Proposal 17: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.

	LGE
	Proposal 1: SL positioning group is introduced as a group of UEs consisting of a target UE and anchor UE(s) associated with the same SL positioning service. SL PRS is transmitted and received only within the SL positioning group.
Proposal 2: It is supported that UE initiates the SL positioning procedure, which includes the SL positioning group formation and SL PRS configuration.
Proposal 3: It is supported that LMF/gNB initiates the SL positioning procedure, which includes SL positioning group formation and SL PRS configuration.


	Toyota
	Proposal 5: Transmission of SL-PRS transmission could be started by the presence of V2X application layer messages and deactivated based on vanishing vehicles, e.g., upon absence of V2X messages after a certain period of time.

	Sony
	[bookmark: _Toc111194530][bookmark: _Toc115439763][bookmark: _Toc118724199]Proposal 12: Consider supporting UE-types classification for V2X positioning (e.g., RSU, VRU, Car).
[bookmark: _Toc111194531][bookmark: _Toc115439764][bookmark: _Toc118724200]Proposal 13: Consider adapting positioning procedure based on the region/zone of the UE.
[bookmark: _Toc111194532][bookmark: _Toc115439765][bookmark: _Toc118724201]Proposal 14: Consider supporting positioning procedure with the assistance of another UE for the estimation of relative positioning and relative angle.


	Interdigital
	Proposal 2: Study LMF’s role in SL positioning and its interaction with the gNB for in-coverage SL positioning. 
Proposal 9: Support both MO-LR and MT-LR for in-coverage SL positioning. 
Proposal 10: Study SL mechanisms to support MO-LR for out-of-coverage SL positioning. 
Proposal 11: Study anchor UE discovery criteria based on SL measurement including RSRP, RSRPP, LOS/NLOS condition, etc.


	Denso
	Proposal 2:	RAN1 to consider using groupcast for requests to send SL-PRS to other UEs.


	NTT DOCOMO
	Proposal 19:
· 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.


	Samsung
	Proposal 2: In SL positioning, a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).

	CEWiT
	Proposal 4: For SL-TDOA method, anchor UE with known location should be configured as reference UE and other anchor UE should also receive SL-PRS from reference anchor node and report measurements as target UE.
Proposal 5: For SL-TDOA method, Rel 17 PRU framework should be reused for time synchronization error between anchors. 




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. 



10 TP for Conclusion of 38.859

By going over all the agreements that recommend a specification aspect to be introduced, I make the following proposal: 

[CLOSED] Feature Lead Proposal 10-v0
Capture the following TP into the TR 38.859 as a conclusion:
For the solutions for sidelink positioning,
· [At least the following 2 operation scenarios are recommended
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.] 
· RTT-type solution(s) using SL, SL-AoA, SL-TDOA are recommended for normative work.
· A new reference signal is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· With regards to the for SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.

Companies views

	FL
	Please comment if I have missed any agreement that is “should be introduced” and it would be useful to be captured in the Conclusion sections of 38.859. The bullet with “[]” is up for further discussion. 

	Nokia, NSB
	OK, but the conclusion may need to be updated if we have further agreements.

	CATT
	It seems that the following agreement related to cast types  is “can be introduced”, we prefer that it also be captured into the TP, 
	Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types



In addition, regarding the third bullet, some editorial changes are added.

Then, we  prefer the following updated version (Revision in Blue):

Updated [HIGH] Feature Lead Proposal 10-v0
Capture the following TP into the TR 38.859 as a conclusion:
For the solutions for sidelink positioning,
· [At least the following 2 operation scenarios are recommended
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.] 
· RTT-type solution(s) using SL, SL-AoA, SL-TDOA are recommended for normative work.
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· With regards to the for SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Unicast, Groupcast (not including many to one) and Broadcast (as a working assumption) of SL-PRS transmission are recommended for normative work.


	FL
	Thanks very much to CATT for pointing out this. Please continue commenting using the updated proposal from CATT. 

	Fraunhofer
	Support. Shall we add [] to RTT-type solution(s)  till we conclude on 3.1.3?




11 OFFLINE Sessions Outcome

Monday Offline Session Outcome

OFFLINE CONSESUS
· SL-AoD is included as a potential candidate positioning method, and
· SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 
OFFLINE CONSESUS
From RAN1 perspective, at least the following 2 operation scenarios have been studied from evaluation perspective and are recommended for normative work:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.

Wednesday Offline Session 





12 Proposal for Online Discussion

FL Proposal – Updated Conclusion TP
Update the agreed TP into the conclusion section of the TR 38.859 as follows:
For the solutions for sidelink positioning,
· The following 2 operation scenarios are recommended for normative work
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
· RTT-type solution(s) using SL, SL-AoA and SL-TDOA are recommended for normative work.
· both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
· For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation is recommended for normative work.
· For the support of the above methods the following measurements are recommended for normative work:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· SCI can be used for reserving/indicating one or more SL-PRS resources
· With regards to the power control for SL-PRS at least Open Loop PC is recommended for normative work.
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· For resource allocation mechanism for SL-PRS in Scheme 2, a sensing based resource allocation, or a random resource selection, or both, should be introduced, where the legacy designs for UE autonomous resource allocation are used as a starting point.
· With regards to the SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.

Companies views

	
	





FL Proposal – Specification Impact TP
Add the following TP in the “Potential Specification impact for Sidelink Positioning” (Section 5.4):
The following has been identified for potential specification impact for the support of solutions for sidelink positioning:
· Specification changes to support the following 2 operation scenarios
· Operation Scenario 1: PC5-only-based positioning
· Operation Scenario 2: Combination of Uu- and PC5-based positioning
· Specification changes to introduce
· RTT-type solution(s) using SL, where both single-sided and double-sided RTT methods are included, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT,
· Note: a UE should be able to support single-sided RTT without having to support double-sided RTT
· SL-AoA,
· SL-TDOA, where DL-TDOA-like operation and UL-TDOA-like operation is included,
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation
· At least the following measurements: SL-PRS based Rx-Tx measurement, SL-PRS based RSTD measurement, SL-PRS based RSRP measurement, SL-PRS based RSRPP measurement, SL-PRS based RTOA measurement, SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement,
· A new sidelink reference signal (SL-PRS) where the following is taken into account:
· a Comb-N frequency domain structure with at least the following values considered as potential candidate values: N = {1,2,4,6,8,12},
· a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point,
· a SL-PRS resource within a slot which may at least comprise of consecutive symbols,
· support of unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmissions,
· support of open Loop Power Control (PC),
· support of SCI to be used for reserving/indicating one or more SL-PRS resources.
· Specification changes to introduce
· Both a resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation, and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation, considering the following:
· For Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. The following options are further considered: 
· Opt. 1: SL-PRS resource allocation signaling through higher layers from the LMF
· Opt. 2: SL-PRS resource allocation signaling through Dynamic grant, or through configured grant type 1/type 2 from gNB
· For Scheme 2, a sensing based resource allocation, or a random resource selection, or both,  for resource allocation mechanism, where the legacy designs for UE autonomous resource allocation are used as a starting point.
· Specification changes to introduce
· SL-PRS transmission in both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication considering the following:
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· For the dedicated SL-PRS resource pool,
· it is (pre-)configured in the only SL BWP of a carrier,
· with regards to which channels can be included in addition to SL-PRS, the following options are further considered:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH
· with regards to the bandwidth of SL-PRS transmission, the following alternatives are further considered: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: this does not imply that the design is the same for both types of resources pools
· Specification changes to introduce 
· a sidelink positioning measurement report, which may include at least the following potential elements: 
· 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
Companies views

	FL
	After checking the agreements this morning, I think the following subbullets from this meeting’s agreement should also be captured in the Potential specification section, and I am adding them above with red: 

Agreement
With regards to the SL Positioning resource allocation, support
· 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: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility

Agreement
With regards to the RTT-type solutions using SL, both single-sided and double-sided RTT methods should be introduced
· Strive to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT.
· Note: a UE should be able to support single-sided RTT without having to support double-sided RTT


Agreement
For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation should be introduced.
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation




13 Proposal for Reference

[MEDIUM] Feature Lead Proposal 5.1-v2
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

[HIGH] Feature Lead Proposal 3.1.9-v1
· With regards to the reporting of time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor
· Alt. 1: a new measurement should also be introduced
· Alt. 2: such functionality should be introduced without the need of a new measurement
· Alt. 3: study further how such functionality could be introduced without the need of a new measurement
· With regards to the scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· Alt. 1: such a functionality should be introduced
· Alt. 2: such a functionality should be deprioritized

2nd bullet:
· Alt. 1: Fraunhofer, Huawei, HiSilicon
· Alt. 2: Lenovo, Fraunhofer
· Alt. 3: ZTE, Lenovo, Qualcomm, Interdigital, CEWiT
· No further discussion on it /such functionality should be deprioritized : vivo, Nokia, NSB, LGE

3rd bullet: 
· Alt. 1: Fraunhofer, Interdigital
· Alt. 2: ZTE, Qualcomm, LGE

[HIGH] Feature Lead Proposal 7.5-v1
With regards to the SL-PRS time domain behavior, from Tx UE perspective:
· The aperiodic SL-PRS corresponds to the following:
· In scheme 1, SL-PRS is transmitted at least once after the Tx UE is triggered by the network
· In scheme 2, consider further one or both of the following options: 
· SL-PRS is transmitted at least once after the Tx UE :
· Opt. 1: is triggered by its own higher layers
· This may include the case of the Tx UE receiving a high layer request from another UE
· Opt. 2: receives a low layer request from another UE

	Option 1
	Option 2 is a special case of Opt. 1
	Option 3

	CATT, vivo, Spreadtrum, Localia, NEC, Samsung, Shartp, Interdigital, Huawei Hisilicon
	ZTE, Qualcomm, Nokia, NSB
	CATT, vivo, Spreadtrum, Localia, NEC, Samsung, Shartp, Interdigital, Huawei Hisilicon




[MEDIUM] Feature Lead Proposal 4.4.2.B-v0
For scheme 2, for SL PRS resource reservation signalling, one or both of the following options should be introduced: 
· Option 1: A transmitting UE sends the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).
· Option 2: A transmitting UE receives the SL PRS resource reservation/indication and transmits the SL-PRS according to the reserved/indicated SL PRS resource(s).

· Option 1: vivo, Spreadtrum, Localia, Qualcomm, Sharp (OK to further study Option 2), Nokia, NSB (study Option 2 as part of IUC)
· Option 2 is still unclear: ZTE
· OK with proposal: Samsung, Interdigital, Huawei, HiSilicon, CEWEiT

[MEDIUM] Feature Lead Proposal 4.2.1-v1
For a dedicated resource pool for SL positioning, with regards to which channels can be included in the resource pool in addition to SL-PRS: 
· Alt. 1: Opt. 3 is not considered further. 
· Alt. 2: update Option 3 as follows: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH that carries 2nd stage SCI associated with SL-PRS transmission(s) are included

[LOW] Feature Lead Proposal 4.4.4-v0
For Scheme 2, 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
[LOW] Feature Lead Proposal 4.4.3-v0
For Scheme 2, 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 and 2  IUC procedure as a starting point
· Option 4: Inter-UE coordination procedures can be deprioritized
Companies are encouraged to provide a preference from the above Options. 

[LOW] Feature Lead Proposal 7.4-v0
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.
· Support: CATT, ZTE, vivo, Spreadtrum, Localia, NEC, Samsung, Sharp, Nokia, NSB, Interdigital, Toyota
· Not support: Qualcomm

[LOW] Feature Lead Proposal 5.2-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. 

Support: CATT, ZTE, vivo (what about MAC-CE?), Spreadtrum, Localia, Qualcomm, Sharp, Nokia, NSB, Interdigital, Huawei, HiSilicon, Toyota
Low priority: Samsung, 

[LOW] Feature Lead Proposal 6.2-v0
After the transmission of a SL-PRS, study whether a feedback mechanism is needed to be introduced from the Rx UE to the Tx UE for the purpose of SL-PRS re-transmission.
· Study whether such feedback should be lower layer or higher layer signaling

Support: Spreadtrum, Nokia (OK with Low priority), Interdigital, Toyota
Low priority: CATT, ZTE, vivo, Samsung 

[LOW] Feature Lead Proposal 9.A-v0
Clarify in the TR: An anchor UE could be UE-type RSU

[LOW] Feature Lead Proposal 9.B-v0
Clarify in the TR: Clarify that the Location of the anchor UE may or may not be known.

[REVISIT] Feature Lead Proposal 4.4.1-v0
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

	Option 1 (LMF sends the SL-PRS resource allocation to the UE)
	Apple, CEWiT, Qualcomm

	Option 2 (serving gNB sends the SL-PRS resource allocation to the UE)
	Futurewei, Huawei Hisilicon, vivo, Spreadtrum, LGE, Toyota, Intel, ZTE, Sony, CMCC, Interdigital, Lenovo, Samsung, Fraunhofer

	Both options
	ITL, CATT, GOHIGH
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15 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

RAN1 #110-bis-e

Agreement
· With regards to the RTT-type solutions using SL, down-select between the following 2 alternatives: 
· Alt. 1: it corresponds to a single-sided RTT method
· Alt. 2: it may correspond to either a single-sided or double-sided 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
· Study the impact of UE mobility
· FFS study whether there is or what is the spec impact of double-sided RTT method
· Note: the above may correspond to RTT with one or multiple devices

Agreement
For the study of SL-AoA positioning method, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)

Agreement
With regards to SL-TDOA positioning method for SL-only positioning,
· It corresponds to a method where SL-PRS is being transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (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 multiple anchor UEs including whether such method(s) are needed.


Agreement
· From the potential candidate Positioning methods using at least SL measurements, at least the following should be introduced:
· RTT-type solution(s) using SL
· SL-AoA
· SL-TDOA
· FFS: SL-AoD

Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB
· Up to further discussion which one or more of these shall be applicable


Agreement
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.

Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types


Agreement
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 size) and the number M of SL-PRS symbols within a slot excluding the symbol(s) used for AGC training / RxTx Turnaround:
· At least the following values are considered as potential candidate values: N = {1,2,4,6,8,12}
· FFS: the values considered as potential candidate values for M
· FFS1: Whether to consider N>12 as a potential candidate value(s)
· The symbols of a SL-PRS resource within a slot are consecutive symbols
· FFS: consecutive and/or non-consecutive symbols for shared resource pool (if supported)
· FFS: RE-Offset sequence within a SL-PRS resource, including whether to have in the end of the SL-PRS pattern a symbol with the same RE-offset as the first symbol, for phase-tracking purpose

Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above

Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 UEs should be ensured.

Agreement
With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication

Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements are considered:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· Companies are encouraged to study other measurements (e.g., time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor) and provide their analysis into why they are needed in light of the above measurements. 
· Companies are encouraged to study potential enhancements, such as SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· FFS any additional measurements

Agreement
At least for a dedicated resource pool for positioning,
· With regards to the bandwidth of SL-PRS transmission, downselect from the following alternatives: 
· Alt. 1: The bandwidth of SL-PRS can be same or smaller than that of the resource pool
· Alt. 2: The bandwidth of SL-PRS shall be the same as that of the resource pool 
· Note: Companies are encouraged to provide their analysis and views on the above alternatives
· FFS: Bandwidth of SL-PRS transmission for shared resource pool (if supported)

Agreement
Study further the granularity of time-domain resource allocation for SL-PRS transmission.

Agreement
With regards to the SL-PRS time domain behavior, at least study the following behaviors from Tx UE perspective:
· Periodic SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity 
· FFS: any additional details, including whether or not higher layers can start/stop transmission.
· Semi-persistent SL-PRS 
· SL-PRS is transmitted periodically with a transmission periodicity after activation and until deactivation
· FFS: any additional details
· Aperiodic SL-PRS 
· SL-PRS is transmitted at least once after [triggering/request] 
· Note: the brackets in the above means that companies are encouraged to study further whether “triggering” and/or “request” should be used and provide their definitions. 
· FFS: any additional details
· FFS: Applicability of the above time behaviors for scheme 1 & scheme 2
· FFS: Rx UE behavior is separately discussed.
· FFS: What mechanism(s) are used for activation/deactivation/triggering is part of the study

RAN1 #111-e (ongoing)

Agreement
SL-AoD is included as a potential candidate positioning method, and
· SL-AoD should be deprioritized over the remaining methods that have been recommended to be introduced. 

Agreement
With regards to the SL Positioning resource allocation, support
· 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: this does not imply that the design is the same for both types of resources pools
· Note: shared resources pool(s) should be supported with backward compatibility

Agreement
From RAN1 perspective, at least the following 2 operation scenarios are recommended for normative work:
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.

Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 

Agreement
With regards to the RTT-type solutions using SL, both single-sided and double-sided RTT methods should be introduced
· Strive to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT.
· Note: a UE should be able to support single-sided RTT without having to support double-sided RTT

Agreement
Capture the following TP into the TR 38.859 as a conclusion:
For the solutions for sidelink positioning,
· The following 2 operation scenarios are recommended for normative work
· Operation Scenario 1: PC5-only-based positioning.
· Operation Scenario 2: Combination of Uu- and PC5-based positioning.
· RTT-type solution(s) using SL, SL-AoA and SL-TDOA are recommended for normative work.
· both single-sided and double-sided RTT methods, striving to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT
· A new sidelink reference signal (SL-PRS) is recommended for normative work. 
· Such a reference signal should use a Comb frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS should be used as a starting point.
· SCI can be used for reserving/indicating one or more SL-PRS resources
· Both a resource allocation Scheme 1 and Scheme 2 is recommended for normative work, where Scheme 1 corresponds to a network-centric operation SL-PRS resource allocation and Scheme 2 corresponds to UE autonomous SL-PRS resource allocation.
· With regards to the SL-PRS transmission, both dedicated resource pool and shared resource pool with Rel-16/Rel-17/Rel-18 SL communication are recommended for normative work.
· For SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Unicast, Groupcast (not including many to one) and Broadcast of SL-PRS transmission are recommended for normative work.

Agreement
A dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier.

Agreement
With regards to the power control for SL-PRS at least Open Loop PC should be introduced.

Agreement
For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation should be introduced.
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation

Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
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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 


 


o


 


Coverage scenarios to cover: in


-


cover


age, partial


-


coverage and out


-


of


-


coverage


 


o


 


Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104


 


o


 


Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)


 


o


 


Spectrum: ITS, licensed


 


·


 


Identify spec


ific 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, reusi


ng 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, r


anging and absolute 


positio


ning: [RAN1, RAN2]


 


o


 


Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]


 


o


 


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]


 


o


 


Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resour


ce allocation, 


measurements, associated procedures, etc, reusing existing referen


ce signals, procedures, etc from sidelink communication and from 


positioning as much as possible [RAN1]


 


o


 


Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sideli


nk positioning 


covering bot


h 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 suffi


cient 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 positi


oning 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 re


ference 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 align


ed from which some agreements could be derived at 


this meeting. 
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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.
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