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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 9.5.1.3 SubAgenda is the following objective:
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]

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

2 [bookmark: _Hlk102985923]Discussion Information

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

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

3.1 SL Positioning Methods & Measurements

3.1.1 General Proposals on SL Positioning Methods & Measurements

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




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

	Futurewei
	Observation 1: A categorization of which method is applicable to absolute or relative positioning or ranging is not necessary.

	Nokia, NSB
	[bookmark: Proposal29325][bookmark: Proposal5546][bookmark: Proposal88499]Proposal 1: Different time/angle positioning techniques should be studied for SL positioning, to better evaluate their advantages and drawbacks w.r.t. at least the SL constraints a)-e) listed above.
[bookmark: Proposal88500]Proposal 2: Study impact of the multiple antenna panels to LoS/NLoS conditions and positioning measurement for SL-AoA, SL-TDOA, SL-RTT, and SL-AoD positioning technique


	LGE
	Observation 2: At least in V2X use case, a vehicle can use multiple panels to get the TX/RX diversity gain. To meet the high positioning accuracy, each panel location needs to be estimated separately.
Proposal 9: SL positioning supports per-panel location measurement if UE uses multiple panels.

	Huawei, HiSilicon
	Proposal 7: To support the above SL positioning methods, the following measurements should be reported:
· RSTD and/or RTOA measurements for TDOA-based method
· Rx-Tx timing difference for both single-sided and double-sided RTT based method
· AoA for AoA-based method
· Rx-Rx timing difference for Rx-Rx timing difference based positioning method.


	ZTE
	Proposal 1: From standard perspective, support all in-coverage, partial-coverage and out-of-coverage scenarios. The existing positioning methods including RTT, TDOA, AoA, AoD should be supported for SL positioning. 
· For in-coverage and partial-coverage, support both absolute positioning and relative positioning.
· For out-of-coverage, at least support relative positioning
· FFS support of absolute positioning and whether TDOA is workable 
Proposal 4: Introducing UE Rx-Tx time difference, SL-PRS RSRP, SL-PRS RSRPP, SL-AoA (including both azimuth and zenith of arrival), SL-PRS RSTD for SL positioning measurement report.

	vivo
	Prioritize SL-RTT and SL-AoA for sidelink positioning considering to achieve relative positioning and ranging (e.g., ranging for distance and ranging for angle).

	NEC
	Proposal 11:	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. 

	CATT, GOHIGH
	Proposal 2: For SL positioning, the definitions of the corresponding legacy NR measurements should be reused as much as possible.
Proposal 3: The following methods are applicable to absolute or relative positioning or ranging:
· Absolute positioning: SL-TDOA, SL-RTT, SL-AoA
· Relative positioning: SL-RTT, SL-AoA, SL-TDOA 
· Ranging: SL-RTT, SL-AoA
· Note: For SL-TDOA, the impact of synchronization errors should be handled

Proposal 18: Support at least the following measurements for sidelink positioning:
· SL Rx-Tx time difference
· SL AOA
· SL RSRP/RSRPP


	OPPO
	1. RTT-type solution and SL-AoA method should be supported in SL positioning, whether SL-AoD can be supported or not in Rel-18 should be reviewed when enhanced sidelink operation on FR2 has progressed.
1. SL-TDOA method should be supported for absolute SL positioning.
1. Measurements defined in NR-Uu positioning for different positioning methods can be adapted for SL positioning.

	Lenovo
	Proposal 5: Support SL-TDoA for satisfying the absolute positioning use cases in SL.
[bookmark: _Hlk101782616]Proposal 6: Support the following two types of RTT methods for SL positioning:
· One-way SL-RTT
· Two-way SL-RTT
Proposal 7:  Support angular-based SL positioning methods, SL-AoA and SL-AoD, considering antenna calibrated entities/nodes and fixed anchor nodes, e.g., gNBs or RSUs.

Observation 9: SL fingerprinting can satisfy low latency and coarse SL positioning requirements.

Proposal 8: RAN1 to support the SL fingerprinting method to satisfy coarse positioning requirements and to be used in conjunction with other SL positioning methods to enhance UE position estimation. 


	Samsung
	Proposal 10: At least RTT-type solution is supported for SL positioning.


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


	CEWiT
	Proposal 4: SL-TDOA should be defined for sidelink position at least for absolute and relative positioning. RSTD should be used as measurement quantity.
Observation 2: SL-TDOA method is efficient in the case at least a few node locations of assisting UEs are known.
Proposal 5: SL-M-RTT should be supported for sidelink positioning at least for relative positioning and distance-based ranging. Measurement quantity for SL-M-RTT is UE Rx-Tx time difference. 
Proposal 7: SL-AOD and SL-AOA should be defined at least for direction-based ranging sidelink position.


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

	Qualcomm
	[bookmark: _Toc111193227]Proposal 18: Support UE Rx-Tx time difference measurements derived on SL-PRS to enable SL-RTT ranging.
[bookmark: _Toc111193228]Proposal 19: Support angle of arrival (both azimuth and zenith angles) measurements to enable SL-AoA positioning.
[bookmark: _Toc111193229]Proposal 20: If SL-TDoA and SL-AoD are supported, introduce RSTD, RSRP, and RSRPP measurements.

	Sharp
	· For relative positioning using a single anchor UE, the positioning method which jointly uses both timing-based positioning for distance and angle-based positioning for direction to derive a point on the relative coordinates should be supported
· e.g., RTT-type solution and SL-AoA/SL-AoD
· For ranging for distance, use of timing-based positioning with a single anchor UE is a baseline
· For ranging for direction, use of angle-based positioning with a single anchor UE is a baseline

· For absolute positioning, both the positioning methods based on the existing Rel-16/17 Uu positioning and the positioning methods for relative positioning and ranging should be studied
· Rel-16/17 Uu positioning-based: Multi-RTT, DL-TDOA, UL-TDOA, DL-AoD, UL-AoA using multiple anchor UEs whose locations are known, instead of multiple TRPs/gNBs
· Same positioning methods for relative positioning: the combination of timing-based positioning and angle-based positioning with an anchor UE whose location is known


	Apple
	Proposal 7: RAN1 should discuss the specifics of  the SL positioning techniques based on the existing RAN-dependent techniques and update 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
	Observation 2:
· It seems that RTT measured at target UE does not include time-misalignment among the target UE and anchor UEs.
Proposal 2:
· For SL-positioning, at least SL-RTT mechanism is supported.
· Target UE transmits SL-PRS to anchor UEs.
· The anchor UEs transmit SL-PRS with information on RX-TX time difference to the target UE, after the SL-PRS reception.
Observation 3:
· It seems that TDOA measured from SL-PRS receptions includes time-misalignment between anchor UEs.
Proposal 3:
· For SL-positioning, SL-TDOA is not supported.


	Mediatek
	Proposal 2-1: Support SL-RTT, SL-TDOA, SL-AOA and SL-AOD for SL positioning methods

Proposal 5-1: We expect to unify to have one measurement type, if SL-RTT and SL-TDOA with target-to-anchor transmission direction are supported

Proposal 5-2: Define the measurement types of SL RSTD, SL PRS-RSRP, SL PRS-RSRPP, SL RTOA and SL AOA


	Xiaomi
	Proposal 1: One-to-one direct ranging shall be focused in RAN1 study of SL positioning solutions.
Proposal 2: One-way/two-way RTT is supported for SL positioning/ranging.
Proposal 3: SL-AoA is supported for SL positioning/ranging.
SL-AoD
To support SL-AoD method, SL beam management would be necessary. Since SL beam management is still not supported in SL communication, the study of SL-AoD method can be postponed.
Proposal 4: The condition of using SL-TDOA shall be studied including the synchronization among anchor UEs. 



	Ericsson
	Proposal 1 [bookmark: _Toc111211322]Hybrid ranging involving gNBs and UEs should be studied, e.g., exploiting timing advance procedures.

[bookmark: _Toc111211316]Time synch errors among RSUs are likely to be worse than time synch errors in network based TDOA positioning.

Proposal 2 [bookmark: _Toc111211325]For SL-TDOA positioning, variations of TDOA methods should be explored which are less dependent on time synchronization among RSUs (UEs)




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

	Method
	Prioritize or should support or support
	Study further
	Deprioritize or not support 

	RTT-type solutions using SL
	Huawei/HiSilicon, ZTE, vivo, CATT/GOHIGH, OPPO, Lenovo, Samsung, CMCC, CEWiT, Qualcomm, Sharp, NTT DOCOMO, Mediatek, Xiaomi, Nokia/NSB (single-sided), Apple, Intel
	
	

	SL-AoA
	Huawei/HiSilicon, ZTE, vivo, CATT/GOHIGH, OPPO, Lenovo, CMCC, CEWiT, Qualcomm, Sharp, Mediatek, Xiaomi, Nokia/NSB (single-sided), Intel
	
	

	SL-TDOA
	Huawei/HiSilicon, ZTE, CATT/GOHIGH, OPPO, Lenovo, CMCC (with condition), CEWiT, Mediatek, Xiaomi (with condition), Nokia/NSB (single-sided)
	Qualcomm
	Vivo, NTT DOCOMO

	SL-AoD
	ZTE, CATT/GOHIGH, lenovo, CEWiT, Sharp, Mediatek
	CMCC, Qualcomm
	Nokia/NSB, Vivo, OPPO, Interdigital, Xiaomi

	SL-E-CID
	Lenovo, Apple
	
	

	Rx-Rx meuasurement method
	Huawei, HiSilicon
	
	



There is almost full support for RTT-type solutions and SL-AoA, and at the same majority support for SL-TDOA with a few companies suggesting to either still study or deprioritize. SL-AoD appears to need more study at this point. Based on the above, the FL proposal is the following: 

[CLOSED] Feature Lead Proposal 3.1-v0
With regards to the Positioning methods supported using SL measurements, 
· the following methods should at least be supported:
· RTT-type solution(s) using SL
· From measurement perspective, this method would require the usage of a SL Rx-Tx Time difference measurement. FFS any further details
· SL-AoA
· SL-TDOA
· Include in the study whether the DL-TDOA or UL-TDOA, or both, or any variations of those, can be used as a starting point
· Study whether an Rx-Rx time difference-based method could be part of this method
· Continue the study on SL-AoD
· Note: All the study aspects/bullets in the related RAN1 #109 agreement are applicable.
Companies views

	ZTE
	OK

	CATT
	OK

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	We are fine with the proposal in general. However, as SL-AoD relies on SL beam management, which is put on hold in R18 SL WI, the study of this method should be postponed until sufficient progress is made on SL beam management.

	Ericsson
	One comment on the wording of the proposal.  Does the ‘at least be supported’ basically mean that these measurements will be specified in Rel-18?  If the answer is yes, we are then agreeing to include these in the Rel-18 WID?  We are still in the SI phase and what is in the WID scope needs to be discussed at the plenary once the SI is closed.  We prefer not to use the wording ‘support’ now.  May be something like ‘can be investigated during rel-18’, or something to that effect to scope the solutions to discuss,  would be the right wording.

SL-TDOA should be studied further.  

SL-TDOA based positioning suffers in lack of very accurate time synchronization among reference nodes. Hence, achieving very accurate time synchronization is very difficult.  So, we prefer to push SL-TDOA for further study.

	Continental Automotive GmbH
	Support.

	Qualcomm
	Support

	CEWiT
	Support

	Intel
	We are fine with the proposal from FL. 

	Panasonic
	Support

	Lenovo
	Support

	Huawei, HiSilicon
	OK

	Samsung
	We pefer to study SL-TDOA further.

	Bosch
	Support

	Apple
	Support the proposal except for removal of SL-e-CID. Note that SL-e-CID may just need an update to existing measurements to allow the use of existing RS signals for positioning and may be used for low precision positioning or assist with positioning accuracy of the new methods. 

	Sharp
	Support

	Nokia,NSB
	OK

	Xiaomi
	OK




FL Observations
All companies supported the proposal

Received comments:
· Support: ZTE, CATT, Spreadtrum, Futurewei, Interdigital, NEC, Continental Automotive GmbH , Qualcomm, CEWiT, Intel, Panasonic, Lenovo, Huawei, HiSilicon, Bosch, Sharp, Nokia, NSB, Xiaomi
· OK with proposal but put SL-TDOA for further study: Samsung, Ericsson, 
· Support but want to keep SL-E-CID included: Apple
· Change the “be supported” to “can be investigated”: Ericsson
· AoD should be removed from the study: OPPO

	Remark
	FL reply

	“OK with proposal but put SL-TDOA for further study”
	Clearly TDOA has the synchronization issue, and it s a very important issue. However, this is strong support to include it together with RTT, AoA. There can be usecases, e.g., RSUs transmitting SL PRS to vehicles, where the synch problem could be addressed relatively easier than other use-cases (e.g. commercial phones trying to do absolute positioning). 

For now, i keep this in the revised proposal for online discussion

	“Support but want to keep SL-E-CID included”
	As it was agreed in previous meeting: 
· Consider in the study at least the following aspects:
· Existing SL measurements (e.g. RSSI, RSRP), and UE ID information etc, may be used.
The SL-E-CID is not removed; its just not consider a separate method. 

That’s the reason also the Note was added:
· Note: All the study aspects/bullets in the related RAN1 #109 agreement are applicable.


	Change the “be supported” to “can be investigated”
	We already agreed that these are studied in the previous meeting. The next step is to say “should be supported”, which is different than “is supported”. “Should be supported” was used in the previous SIs also, and then similar statements were added in the TR (e.g. 38.855):



	“AoD should be removed from the study”
	It was already agreed in the previous meeting that AoD is included in the study. I don’t see a need to revert this.
Note also that AoD can be supported in FR1 also;even in Uu, it is not an FR2 only feature. So, it can work without having beam management specified for Sidelink (as it works without beam management in FR1 Uu).



Based on the above proposal, and the fact that it has support from 15 companies, FL suggestion is to not update it, and go Online with it: 

 [CLOSED][HIGH]Feature Lead Proposal 3.1-v1
With regards to the Positioning methods supported using SL measurements, 
· the following methods should at least be supported:
· RTT-type solution(s) using SL
· From measurement perspective, this method would require the usage of a SL Rx-Tx Time difference measurement. FFS any further details
· SL-AoA
· SL-TDOA
· Include in the study whether the DL-TDOA or UL-TDOA, or both, or any variations of those, can be used as a starting point
· Study whether an Rx-Rx time difference-based method could be part of this method
· Continue the study on SL-AoD
· Note: All the study aspects/bullets in the related RAN1 #109 agreement are applicable.


[CLOSED][HIGH]Feature Lead Proposal 3.1-v1
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: All the study aspects/bullets in the related RAN1 #109 agreement are applicable.
· 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.  


3.1.2 RTT-type solutions using SL

	Futurewei
	Proposal 7: For two-way (double sided) RTT shared pool resource-based solution, study under what conditions the PSFCH channel resources may be used for SL-PRS transmission.

	Nokia, NSB
	[bookmark: Proposal88505]Proposal 7: RAN1 to prioritize the single-sided (i.e., one way) RTT for SL positioning to see if it could achieve the target accuracy requirement.  


	LGE
	Proposal 7: It needs to be studied whether the order of SL PRS in double-side RTT can be changed for more flexible use of SL PRS resources and possibly shortened latency.
Proposal 8: For double-side RTT, the information about the unique positioning of the measured SL PRS resource (e.g. SL PRS resource (set) ID combined with SL PRS resource repetition index) can be included in the measurement report.

	Huawei, HiSilicon
	Proposal 1: Support the both the single-sided RTT based and double-sided RTT based methods for both absolute and relative SL positioning. 
Proposal 2: For double-sided RTT based methods, support not to restrict the SL-PRS transmission order.

	ZTE
	Observation 2: SL-RTT does not require perfect synchronization among different UEs but its accuracy may be impacted by UE’s clock shift error.
Proposal 3: Adequate study and evaluation are needed before introducing DS-RTT method for SL positioning.

	Vivo
	1. 
· The estimated propagation delay errors for RTT would increase with the increase of  which is the difference between UE transmitting time of SL-PRS and UE receiving time of SL-PRS.
· 50ns estimated errors would be introduced in RTT if the clock error between two Ues is 0.2 PPM and  is 1s.

1. 
· The error of propagation delay estimation due to clock error for double-sided RTT will be significantly reduced compared with that of RTT method considering the estimated propagation delay will be smaller than the CP length and the error of propagation delay estimation for double-sided RTT  is the multiple of clock error and the estimated propagation delay. 
· Around 0.02ns estimated errors will be introduced in double-sided RTT if the clock error between two Ues is assumed as 0.2 PPM.

· Double-sided RTT should be prioritized for SL positioning.


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



	Lenovo
	Observation 5: RTT requires at least one anchor or non-anchor node for absolute/relative location estimation.
Observation 6: One-way RTT is susceptible to UE clock offset errors at the Initiator and Responder UE.
Observation 7: Two-way RTT can compensate for UE clock offsets at both Initiator and Responder Ues.


	Intel
	1. 
0. The definition of the measure SL UE Rx – Tx time difference for double-sided RTT follows the definition for “UE Rx – Tx time difference” for Uu positioning.
0. The definition of the measure SL Relative Time of Arrival for single-sided RTT follows the definition for “UL RtoA” for Uu positioning.
0. Study the need and means to ensure that reception and transmission occasions for double-sided RTT are sufficiently close in time.


	CEWiT
	Proposal 6: Double-sided RTT should be supported to minimize the sidelink synchronization error.


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

Proposal 5: Study mechanism to support two-sided RTT-based positioning. 


	Qualcomm
	[bookmark: _Toc111193210]Proposal 1: Study both single-sided and double-sided SL-RTT methods.

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

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

	NTT DOCOMO
	Observation 1:
· In SL, there is a small time-misalignment among target UE and anchor Ues even when they are synchronized based on the same sync source. For SL-positioning, this time-misalignment needs to be considered.
Proposal 1:
· For time-based positioning mechanisms, study impact on time-misalignment among target UE and anchor Ues.

Here, in our view, at least RTT can be supported as mechanisms of SL-positioning even when  exists.
Observation 2:
· It seems that RTT measured at target UE does not include time-misalignment among the target UE and anchor Ues.
Proposal 2:
· For SL-positioning, at least SL-RTT mechanism is supported.
· Target UE transmits SL-PRS to anchor Ues.
· The anchor Ues transmit SL-PRS with information on RX-TX time difference to the target UE, after the SL-PRS reception.




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

3.1.3 SL-AoA

	Nokia, NSB
	[bookmark: Proposal88503]Proposal 5: SL-AoA positioning should take into account the geometric location of the antenna panels of the target UE and anchor Ues, and any necessary exchange of related information between the Ues and/or between the Ues and the network.



	Huawei, HiSilicon
	Proposal 3: Support the traditional AoA estimation-based method and antenna switching based AoA positioning method.
Proposal 4: SL-AoA based methods should be applicable to both absolute, relative positioning and ranging.

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


	Lenovo
	Observation 8: In the case of SL-AoA, anchor or non-anchor node(s) may be employed to determine the relative range and relative AoA with respect to the target-UE.


	Intel
	1. 
1. The definition of the measure SL Angle of Arrival (SL-AoA) follows the definition for UL AoA for Uu positioning.


	CEWiT
	Proposal 9: 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.

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


	Apple
	Proposal 4: SL-AoA/AoD positioning : 
· SL-AoA/AoD 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) for SL-AoA and both Azimuth of departure (AoD) and zenith of departure (ZoD) for SL-AoD. SL-AoA/AoD 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.



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

3.1.4 SL-TDOA

	Nokia,NSB
	[bookmark: Proposal88501]Proposal 3: Study physical layer procedure including necessary measurement and report to support the SL-TDOA with both concepts of DL-TDOA and UL-TDOA.

[bookmark: Proposal88502]Proposal 4: Study necessary reporting information to support SL-TDOA including at least measurement, time stamp(s), SL PRS resource(s), a reference for RSTD, and synchronization source information of UE such as gNB/ GNSS.



	Huawei, HiSilicon
	Proposal 5: Support TDOA-based method for absolute positioning.
· Note: For absolute positioning, the position of the transmitters, such as RSU, is known.

Proposal 6: Support the Rx-Rx time difference based method for absolute SL positioning under the V2X scenario.


	ZTE
	Observation 1: Time synchronization between anchor Ues need to be considered for SL TDOA positioning.
Proposal 2: Study the enhancement of sidelink synchronization considering the time synchronization requirement of reference Ues, selection of the reference Ues, and the signaling procedures.

	Lenovo
	Observation 4: SL-TdoA positioning can enable absolute positioning of the target-U provided that the anchors nodes are fixed, ntentioned and the target is stationary.

	Intel
	Proposal 1: 
· Study if SL-TDOA is defined based on UL-TDOA, or DL-TDOA or both. 
Proposal 2: 
· Study the definition of the measure SL Relative Time of Arrival (SL RtoA) for UL-TDOA-like SL-TDOA.
· Study the definition of the measure SL RSTD for DL-TDOA-like SL-TDOA.


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

Proposal 7: Prioritize the study of support for SL TdoA-based positioning in a SL positioning group of stationary anchor Ues (e.g., RSUs), and a target UE.

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



	Apple
	Proposal 5: SL-TDOA positioning: 
· SL-TdoA positioning is based on the time delay of arrival to or from a SL UE target with  SL Ues in a positioning set (at least 2 for 2-D positioning and at least 3 for 3-D positioning). In hybrid SL-TDOA, one or more of the positioning set may be a gNB.  
· The measurements performed include the TdoA of the positioning reference signal with a reference SL device and is typically used for absolute positioning

	Mediatek
	Proposal 2-2: For SL-TDOA, support both the transmission direction of many-to-one (anchor-to-target) and one-to-many (target-to-anchor), which is similar to DL-TDOA and UL-TDOA respectively



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

3.1.5 SL-AoD


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



	Intel
	Proposal 1: 
· Study the definition of the measure SL PRS-RSRP and SL PRS-RSRPP for SL-AoD.


	CEWiT
	Proposal 8: For SL-AOD, RSRP measurement over the at least first path should be reported as measurement. Other measurements including related TOA and LOS/NLOS should be reported.




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

3.1.6 SL-E-CID

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


	Lenovo
	Proposal 8: RAN1 to support the SL fingerprinting method to satisfy coarse positioning requirements and to be used in conjunction with other SL positioning methods to enhance UE position estimation.




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

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

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

4.1.1 General proposals on a new SL-PRS reference signal

	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.





Based on the submitted contributions, there appears to be a lot of companies that suggested to study (or directly support) designing a new reference signal for SL Positioning, as shown in the statements below: 


	Nokia, NSB
	[bookmark: Obs58383]Observation 2: Currently defined reference signals over the NR SL are not suitable for positioning purposes. 

[bookmark: Proposal88506]Proposal 8: A new reference signal should be defined over SL interface for positioning purposes. For this, the structure of the UL SRS can be re-used, with any necessary modifications to be studied. 

[bookmark: Proposal88507]Proposal 9: Study which SL resources (e.g., PSCCH, PSSCH, etc. within SL resource pools or independent time/frequency resources as in the case of S-SSB) can be utilized to transmit/receive SL PRS, and any required changes to the SL frame structure. 


	LGE
	Proposal 5: SL PRS configuration is (pre-)configured per SL PRS resource pool, which includes at least the following fields. Other fields of SL PRS configuration is dynamically signaled by a PHY layer signaling to minimize the signaling latency.
· SL PRS bandwidth
· Set of allowed SL PRS resource informations
· Resource timing
· Periodicity and offset
· Comb pattern
· Number of symbols
· etc.
· whether the SL PRS retransmission is allowed
· whether the multiple SL PRS configurations are allowed
Proposal 6: It needs to be studied whether the multiple SL PRS configurations can be allowed in a SL PRS resource pool.


	ZTE
	Proposal 8: In Rel-18, only TDM between SL-PRS and SL-data is considered.


	Vivo
	· Introduce a new SL reference signal (i.e., SL PRS) based on DL-PRS  for SL positioning.


	OPPO
	1. PSCCH needs to be transmitted with SL PRS in the same slot to support mode 2 resource selection, in other cases, there is no need to multiplex PSCCH with SL PRS within one slot.
1. Standalone SL PRS transmission within a slot from a single UE perspective should be supported for SL PRS design in sidelink positioning.


	China Telecom
	Proposal 1: The hierarchical resource structure and the corresponding parameters indication method of DL-PRS can be reference to SL-PRS design, and the Zadoff-Chu (ZC) sequence can be adopted as the sequence of SL-PRS since it is appropriate for location awareness.  

	Samsung
	Proposal 1: For SL PRS configuration, at least the following parameters are considered 
· SL PRS comb size, comb offset
· SL PRS muting pattern
· SL PRS symbol length 
· SL PRS repetition 
· SL PRS transmission periodicity
· Starting PRB and subchannel for SL PRS
· SL PRS max power 
· Latency bound for SL PRS transmission or measurement report
· FFS: which parameters are supported
· FFS: how the parameters can be decided for SL PRS transmission

	CMCC
	[bookmark: OLE_LINK640][bookmark: OLE_LINK641]Proposal 3: RAN1 should determine which signal to be used as design baseline for sidelink positioning RS, b/w PRS and SRS-Pos.
· Using the existing SL reference signal for SL positioning/ranging should be precluded in Rel-18.
Proposal 5: Slot structure in NR sidelink should be reused as much as possible for SL-PRS slot, which including AGC symbol, GP symbol and the potential PSCCH symbols, the remaining symbols can be regarded as candidates for positioning RS.
[bookmark: OLE_LINK742][bookmark: OLE_LINK741]Proposal 6: Parameters of SL-PRS, e.g., number of symbols, RS comb size, and RS BW, should be (pre)configured on resource pool level.
Proposal 7: To improve the positioning accuracy, it can be considered defining the BW of SL-PRS to be equal to the resource pool.


	Fraunhofer IIS, Fraunhofer HHI
	Proposal 1: 	Support the reference signal transmission for positioning use cases over the sidelink with a bandwidth of the whole carrier bandwidths up to 40 MHz at least for the bands supporting up to 40MHz as defined in TS 38.101-1. 

Proposal 2: 	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


	Qualcomm
	[bookmark: _Toc111193213]Proposal 4: Introduce a new signal for use as sidelink positioning reference signal.

	Apple
	Proposal 9: DL-PRS and positioning SRS both considered as candidates for the SL-PRS. 
· UE may be configured with one or both of these variants.
· UE may indicate its capability to support one or both of these variants.

Proposal 13: 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


	Mediatek
	Proposal 3-3: The SL-PRS bandwidth could be wider than a resource pool in frequency domain
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[CLOSED] Feature Lead Proposal 4.1.1-v0
A new reference signal for SL positioning/ranging using as a starting point the existing PRS/SRS design and SL design framework should be supported.
· In addition to the study aspects for SL-PRS included in the previous RAN1 #109 agreement, study also the SL-PRS cast type (i.e., unicast, groupcast, broadcast).

Companies views

	ZTE
	The proposal seems unreadable, here is my suggestion
A new reference signal for SL positioning/ranging is supported, using as a starting point the existing PRS/SRS design and SL design framework should be supportedused as a starting point.
· In addition to the study aspects for SL-PRS included in the previous RAN1 #109 agreement, also study also the SL-PRS cast type (i.e., unicast, groupcast, broadcast).


	CATT
	OK

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	OK

	Ericsson
	One comment on the wording of the proposal.  Does the ‘supported’ basically mean that these measurements will be specified in Rel-18?  If the answer is yes, we are then agreeing to include these in the Rel-18 WID?  We are still in the SI phase and what is in the WID scope needs to be discussed at the plenary once the SI is closed.  We prefer not to use the wording ‘support’ now.  May be something like ‘considered’ would be the right wording.

Our first preference is to reuse existing SL reference signals.  But we can live with the proposal if our concern on the wording ‘support’ is addressed.

As to whether to use existing PRS or SRS as the baseline, we are open to study both alternatives.


	Continental Automotive GmbH
	OK.

	Qualcomm
	Support

	CEWiT
	In general okay with the proposal but wording should be changed as suggest by ZTE. Further one questionwe have, what progress are we are getting with this proposal compared to last meeting agreement in RAN1#109-e?

	Intel
	We are fine with the proposal. 

	Panasonic
	Support

	Lenovo
	Generally supportive of FL’s ntention of the proposal, it is not clear whether the cast type should be defined with respect to the initiator UE or anchor UE or both, Also who sets this cast type. Hence it is requested to modify the wording by removing cast type from the proposal and keeping the cast terminology more general, e.g., using one to one, one to many, etc., 

	Huawei, HiSilicon
	We think that the cast type study should be more or less covered by the configuration/triggering aspects.

	Samsung
	We are O.K for the subbullet. However, we do not think that the main bullet is necessary. The previous agreement below sufficiently capture the intension of the proposed main bullet already. We can study further based on the previous agreement below:

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.


	Sony
	Support  the proposal

	Apple
	We are fine with the proposal. Fine with ZTE’s update

	Sharp
	Support

	Nokia, NSB
	OK

	Xiaomi
	OK




FL Observations
· Support: ZTE, CATT, Spreadtrum, Futurewei, Interdigital, NEC, OPPO, Continental, Qualcomm, CEWiT, Intel, Panasonic, Sony, Apple, Sharp, Nokia, NSB, Xiaomi
· Change the word “cast type”: Lenovo
· “cast type” is part of the configuration/triggering: Huawei, Hisilicon
· Remove the “cast type”: Samsung

Even though it has support by 15 companies, it seems some companies don’t feel comfortable with the added subbulet about cast type (3). FL intention was to ensure that discussion/study will happen about this. If it is common understanding, I am fine to remove it. Also, it seems RAN2 already agreed that they expect RAN1 to discuss this aspect, so it is clearly something that RAN1 will talk about it soon. 

	RAN2 Agreements, Session 2
[bookmark: _Sidelink_positioning]Sidelink positioning 
· RAN2 will study the question of cast type for positioning signalling.  For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope. 




[CLOSED] [HIGH] Feature Lead Proposal 4.1.1-v1
A new reference signal for SL positioning/ranging is supported. using as a starting point The existing PRS/SRS design and SL design framework should be supportedused as a starting point.
· In addition to the study aspects for SL-PRS included in the previous RAN1 #109 agreement, study also the SL-PRS cast type (i.e., unicast, groupcast, broadcast).

4.1.2 SL-PRS Sequence design Proposals

	Nokia, NSB
	[bookmark: Proposal88508]Proposal 10: Consider prioritizing SL PRS design based on UL SRS (ZC-based sequence), with any necessary modifications to be studied. 

[bookmark: Proposal88519]Proposal 21: 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.



	LGE
	Observation 4: The existing PRS sequences can be reused as much as possible to reduce the receiver complexity and compatibility with Uu link positioning.
Proposal 18: Either NR DL PRS sequence or SRS sequence for positioning is the starting point for SL PRS sequence design.


	Huawei, HiSilicon
	Proposal 9: The candidate SL-PRS sequences should support the pseudo-random sequences.
Observation 1: The orthogonality of the truncated Weil sequence is better than that of the truncated Gold sequence.
Proposal 10: The Weil sequence should be considered for the SL-PRS sequence design.


	ZTE
	Proposal 7: For SL-PRS design, support gold sequence to reduce the specification complexity.


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


	Vivo
	· The  of SL PRS can be associated with some UE information (e.g., pre-configured sequence ID, source ID).


	Sony
	[bookmark: _Toc111194522]Proposal 1: Support UL-SRS as the sidelink reference signal for positioning, at least as the baseline during the evaluation.

	CATT, GOHIGH
	Proposal 4: Gold sequence should be adopted as the sequence of SL-PRS in order to resist the high oppler shift for V2X use cases. 


	OPPO
	Proposal 1: DMRS sequence of sidelink PSCCH/PSSCH (DL PRS sequence) should be used as SL PRS, and only one SL PRS sequence is supported for SL positioning.

	Lenovo
	Observation 2: Gold sequences may be more applicable to Ues without stringent power constraints such as vehicular Ues or RSUs.
Observation 3: ZC constant amplitude in frequency and time domain can enable low PAPR for SL positioning Ues.
Proposal 3: RAN1 to further consider the feasibility of the following sequence design options in terms of performance and energy efficiency:
· Option 1: SL PRS Gold sequence (re-using PRS design) for Ues without power limitations such as vehicular Ues or RSUs
· Option 2: PRS sequence design (re-using SRS design) for Ues with power limitations such as commercial handheld devices, IioT and pedestrian Ues.


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


	China telecom
	Proposal 1: The hierarchical resource structure and the corresponding parameters indication method of DL-PRS can be reference to SL-PRS design, and the Zadoff-Chu (ZC) sequence can be adopted as the sequence of SL-PRS since it is appropriate for location awareness.  

	Fraunhofer IIS, Fraunhofer HHI
	The SL-PRS design shall adapt the SRS-Pos sequence design, frequency domain pattern and time domain pattern.

	Qualcomm
	[bookmark: _Toc111193214]Proposal 5: Use the DL-PRS design as baseline for SL-PRS.

	Sharp
	· Both ZC-based sequence and Pseudorandom sequence should be studied for SL-PRS.
· Based on the UE-type (e.g. vehicle, RSU, mobile) of transmitter, either of two sequences may be applied

	Mediatek
	Proposal 3-4: ZC sequence is preferred for SL-PRS


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

	Apple
	Proposal 9: DL-PRS and positioning SRS both considered as candidates for the SL-PRS. 
· UE may be configured with one or both of these variants.
· UE may indicate its capability to support one or both of these variants.



Based on the submitted contributions we make the following observation:

	Support or should support or prioritize a SL-PRS sequence that is:
	Supporting companies

	pseudorandom-based
	Huawei/HiSilicon, ZTE, Spreadtrum, vivo, CATT/GOHIGH, OPPO, Intel, Qualcomm

	ZC-based
	Nokia/NSB, Sony, China Telecom, Fraunhofer, Mediatek

	Both pseudorandom and ZC based 
	Lenovo, Apple, Sharp

	OK with one or the other, but not both
	LGE, Xiaomi




[CLOSED] Feature Lead Proposal 4.1.2-v0
For the new reference signal for SL positioning/ranging a sequence that is either 
· Alt. 1: pseudorandom-based
· Alt. 2: ZC-based 
should be supported.

Companies views

	ZTE
	OK. But it is better to make the proposal clear that only one of two alternatives is supported. 

For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2: a sequence that is either 
· Alt. 1: pseudorandom-based
· Alt. 2: ZC-based 
should be supported.


	CATT
	We are fine with the ZTE’s version, it looks clearer than original one.

	Spreadtrum
	Support ZTE’s version.

	Futurewei
	OK with ZTE edits

	InterDigital
	We are also ok with the ZTE’s version

	NEC
	OK with ZTE’s version.

	OPPO
	OK

	Ericsson
	Ok with ZTE’s version’s intentions, but we are not at the stage where alternatives can already be selected. We propose the following:

For the sequence of the new reference signal for SL positioning/ranging, the following options can be considered:  
· Alt. 1: pseudorandom-based
· Alt. 2: ZC-based 
· Other alternatives are not precluded



	Continental Automotive GmbH
	OK with Ericsson’s modification.

	Intel
	We are fine with ZTE’s version. 

	Lenovo
	Supportive of FL’s proposal and ZTE’s revision. 

	Huawei, HiSilicon
	OK with ZTE’s revision

	Samsung
	OK with ZTE’s version.

	Sony
	We prefer Ericsson’s proposal.

	Bosch
	We agree with the FL proposal and ZTE’s revision

	Apple
	Prefer Ericsson’s proposal.

	Sharp
	We still think both sequence should be studied and each target/anchor UE supports one of the sequences based on the UE type, if necessary.

	Nokia, NSB
	OK. Original version or ZTE’s/Ericsson’s version is fine.

	xiaomi
	We are fine with FL proposal, but more prefer to ZTE’s version.

	Qualcomm
	We are ok with the FL proposal and ZTE’s version.



FL Observations
· Support ZTE’s version: ZTE, CATT, Spreadtrum, Futurewei, Interdigital, NEC, OPPO, Intel, Lenovo, Huawei, Hisilicon, Samsung, Sharp, Qualcomm (13)
· Ericsson’s version: Ericsson, Continental, Sony, Apple, Sharp (5)
· Either ZTE’s or Ericsson’s: Nokia, NSB

Based on the above, the suggestion is to try to capture the majority view which is to follow ZTE’s version of the proposal while trying to address the additional comments: 

[CLOSED] Feature Lead Proposal 4.1.2-v1
For the sequence of the new reference signal for SL positioning/ranging, strive to down select between Alt 1 and Alt 2: a sequence that is either 
· Alt. 1: pseudorandom-based
· Alt. 2: ZC-based 
should be supported.

Companies views

	CATT
	OK

	Qualcomm
	Not support.

The majority of companies support a single design. In our contribution, we explained that having multiple designs increases UE implementation complexity and leads to system fragmentation.

For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2: 
· Alt. 1: pseudorandom-based
· Alt. 2: ZC-based 


	OPPO
	Share QC’s view, “strive to” should be removed.

	Nokia, NSB
	OK

	NEC
	Support a single design of the SL-PRS as mentioned by QC.

	Spreadtrum
	We prefer QC’s version.

	Samsung
	Agree with QC’s view

	FL
	Feature Lead Request: Which companies prefer to keep “strive to” or remove it?

	CMCC
	Not support of “strive to”, only a single new RS shoud be supported.

	Intel
	We favor a single design. Thus removing “strive to” is preferred from our perspective. 








[OFFLINE CONSENSUS] Feature Lead Proposal 4.1.2-v2
For the sequence of the new reference signal for SL positioning/ranging, strive to down select between Alt 1 and Alt 2: a sequence that is either 
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)
should be supported.
4.1.3 SL-PRS Frequency domain Pattern

	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)





	Nokia,NSB
	[bookmark: Proposal88509]Proposal 11: Consider supporting the following parameters of SL-PRS structures: 
The number of symbols (M) of SL-PRS:  1, 2, 4, 8, 12. The comb size N of SL-PRS: 1, 2, 4, 8. 
[bookmark: Proposal88510]Proposal 12: Consider inheriting all or part of UL SRS structures for SL PRS. 
[bookmark: Proposal88511]Proposal 13: Consider supporting fully staggered SL-PRS pattern and partially staggered SL-PRS pattern. Don’t support unstaggered SL-PRS pattern.  


[bookmark: Proposal88520]Proposal 22: Study wideband SL PRS transmission over segmented parts in time domain, including any necessary mechanisms for resource allocation.


	LGE
	Proposal 19: The possible comb size and the number of symbols of {1, 2, 4, 5, 6, 10, 12} for the normal CP case and {1, 2, 4, 5, 8, 10} for the extended CP case can be considered for SL PRS configuration.


	Huawei, HiSilicon
	Proposal 11: Support at least the partial staggered SL-PRS pattern, i.e., SL-PRS symbols should be less than the comb size.
Proposal 12: Support the time domain repetition pattern, i.e., the frequency domain pattern the first SL-PRS symbol is the same as that of last SL-PRS symbol.


	ZTE
	Proposal 9: For SL-PRS pattern, 
· Reuse the comb pattern of DL-PRS;
· Add AGC symbol for power adjustment and gap symbol(s) for Rx/Tx switch;
· Support both fully staggered SL-PRS pattern and partially staggered SL-PRS pattern.
· One symbol SL-PRS excluding the AGC-symbol and Gap symbol should be supported
· Consider Comb size N > 12, e.g. N = 16, 24, 32 and 64

	Spreadtrum
	[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Proposal 2: Fully staggered and partially staggered pattern should be considered for SL-PRS frequency domain pattern design.


	vivo
	1. 
· Support reuse of one or more comb sizes of DL-PRS(e.g., 2,4,6,12) for the SL-PRS design.
· Partial staggered pattern can be considered for SL-PRS pattern considering SL structure (e.g, excluding the PSCCH symbol, AGC, or Rx-Tx turnaround symbol for SL-PRS transmission)


	CATT, GOHIGH
	Proposal 5: Partially staggered pattern should be used as SL-PRS frequency domain pattern due to limited transmission distance of SL-PRS. 
· M symbol(s) of SL-PRS with comb-N, with M<N, at each symbol a different RE offset is used.

Proposal 6: The candidate values of number of symbols of SL-PRS within a slot should be {1, 2, 4, 8}. 


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


	Lenovo
	Proposal 4: RAN1 to consider at least the staggered SL PRS design option. Partial staggering and unstaggered SL-PRS design may also be further considered as well.

	Intel
	1. DL-PRS structure including fully staggered pattern can be considered as a starting point for SL-PRS.

	Samsung
	Observation: At agreed, the existing PRS/SRS design in Uu is the starting point for SL PRS design and the frequency and time domain patterns in Uu PRS/SRS can be reused for SL PRS if a specific reason to support N=1 or the unstaggered SL PRS pattern is not verified for SL positioning.


	Fraunhofer IIS, Fraunhofer HHI
	Support staggered patterns for the sidelink positioning reference signal

	Qualcomm
	[bookmark: _Toc111193215]Proposal 6: SL-PRS design has the following properties: N > 1, M > 2. FFS M = 2.

	Apple
	Proposal 11: Decide on the frequency resources for SL-positioning signals. 


	Mediatek
	Proposal 3-2: The more flexible symbol number for SL-PRS could be considered, for example comb-4 with 6 symbols



It seems that all companies agree that SL-PRS should a comb-based pattern, so we start from the following proposal

[CLOSED] Feature Lead Proposal 4.1.3.A-v0
With regards to the frequency domain pattern, a Comb-N SL-PRS design should be supported
· Note: N>=1 (where N=1 corresponds to full RE mapping pattern), which values of N should be supported will be discussed separately. 
Companies views

	ZTE
	Support

	CATT
	Support in principle. We prefer the following revision:
With regards to the frequency domain pattern, a Comb-N SL-PRS occupied M symbols design should be supported
· FFS: the values of N and its relationship with M 
· Note: N>=1 (where N=1 corresponds to full RE mapping pattern), which values of N should be supported will be discussed separately. 


	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	OK

	Ericsson
	We have similar concern as expressed above on the use of wording ‘support’.  We prefer to use ‘considered’ here.

	Continental Automotive GmbH
	OK.

	Intel
	We are fine with CATT’s version. 

	Lenovo
	Support

	Huawei, HiSilicon
	OK with either FL proposal or CATT’s version.

	Samsung
	O.K.

	Sony
	OK with CATT’s proposal

	Bosch
	OK

	Apple
	Support

	Sharp
	Support

	Nokia, NSB
	OK

	Xiaomi
	OK

	Qualcomm
	We are ok with the proposal.



FL Observations
It seems there is good support either for initial proposal or CATT’s proposal. I think both are very similar, so the suggston is to continue with CATT’s revision:

[MEDIUM] Feature Lead Proposal 4.1.3.A-v1
With regards to the frequency domain pattern, a Comb-N SL-PRS occupying M symbol(s) design should be supported
· FFS: the values of N and its relationship with M 
· Note: N>=1 (where N=1 corresponds to full RE mapping pattern), which values of N should be supported will be discussed separately. 
Companies views

	CATT
	Support

	Qualcom
	With the new FFS, shouldn’t the note be removed?

	OPPO
	OK

	Nokia, NSB
	OK

	Spreadtrum
	OK

	CMCC
	Support

	Intel
	Ok



With regards to the whether we should support unstaggered, partially staggered or fully staggered PRS patterns, it seems there is no support of introducing unstaggered PRS patterns except the case of single-symbol PRS as shown below: 

	
	Support
	Against

	Unstaggered
	ZTE (for single-symbol)
	Nokia/NSB

	Partially-staggered
	Nokia/NSB, Huawei/HiSilicon, ZTE, Spreadtrum, vivo, CATT/GOHIGH, Mediatek
	

	Fully-staggered
	Nokia/NSB, ZTE, Spreadtrum, Lenovo, Intel, Fraunhofer
	



[CLOSED] Feature Lead Proposal 4.1.3.B-v0
With regards to the frequency domain pattern for multi-symbol SL-PRS, primarily consider partially and fully staggered SL-PRS. 

Companies views

	ZTE
	Support. 
To make this proposal clear, we think it should be clarified that the discussion here doesn’t include AGC symbol and gap symbol. 

	CATT
	Support

	Spreadtrum
	Support

	Futurewei
	OK

	NEC
	Support

	OPPO
	OK

	Ericsson
	Ok

	Huawei, HiSilicon
	OK

	Samsung
	O.K

	Bosch 
	OK

	Apple
	Support

	Sharp
	OK

	Nokia, NSB
	OK

	Qualcomm
	We are ok with the proposal.



FL Observations
Seems there is good support for the proposal. ZTE suggested to clarify that the AGC symbol / gap symbol is not included in this discussion, which is also FL’s understanding. 

[CLOSED] Feature Lead Proposal 4.1.3.B-v1
With regards to the frequency domain pattern for multi-symbol SL-PRS, primarily consider partially and fully staggered SL-PRS. 
· Note: AGC symbol and gap symbol is discussed separately. 
Companies views

	CATT
	Support

	Qualcomm
	We are ok in general but propose use the same wording in the notes as in other proposals:

With regards to the frequency domain pattern for multi-symbol SL-PRS, primarily consider partially and fully staggered SL-PRS. 
· Note: AGC symbol and gap symbol is and Rx-Tx around time are discussed separately. 


	OPPO
	OK

	Nokia, NSB
	OK

	NEC
	Support

	Spreadtrum
	OK

	Samsung
	OK with QC’s revision

	FL
	[bookmark: _Hlk112215423]I ll use the change from QC to align the wording: 

With regards to the frequency domain pattern for multi-symbol SL-PRS, primarily consider partially and fully staggered SL-PRS. 
· Note: AGC symbol and gap symbol is Rx-Tx around time are discussed separately. 




[MEDIUM] Feature Lead Proposal 4.1.3.B-v2
With regards to the frequency domain pattern for multi-symbol SL-PRS, primarily consider partially and fully staggered SL-PRS. 
· Note: AGC symbol and gap symbol is Rx-Tx around time are discussed separately. 

Companies views

	CMCC
	We would like to clarify on “primarily consider”, what does it exactly mean, does it mean that unstaggered pattern is precluded in the further study? or not?

	Intel
	Agree. Or we can replace “primarily conisder” as “prioritize”



4.1.3 SL-PRS Configuration/Triggering/Activation

	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.



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


	LGE
	Proposal 4: At least the following types of SL PRS transmission are supported for SL positioning.
· Semi-persistent SL PRS transmission
· Dynamic SL PRS transmission
Observation 1: The higher layer-only signaling for SL PRS configuration requires more latency than the lower layer signaling, which may not be desirable for low latency requirement in SL positioning.
Proposal 12: New 2nd SCI format is introduced for a control channel associated with SL PRS.
Proposal 23: 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 24: The mode-2 resource allocation procedure of SL communication is reused as much as possible for the resource allocation of the control channel and the measurement report associated with SL PRS transmission.


	Huawei, HiSilicon
	Proposal 16: Support (pre-)configuration of SL-PRS within the SL-PRS resource pool in both mode 1 and mode 2.
Observation 3: Low layer signaling activation/triggering has the benefit of low latency.
Proposal 17: Support SCI-based for triggering the transmission of aperiodic SL-PRS.
Proposal 18: Semi-persistent SL-PRS and periodic SL-PRS could be a lower priority than aperiodic SL-PRS.


	ZTE
	Proposal 11: At least support using SCI to trigger SL-PRS and consider the following 2 cases: 
· SCI can schedule both SL-PRS and SL-data; 
· SCI can either schedule SL-PRS or SL-data.
Proposal 14: If SCI trigged SL-PRS is applied, the sensing window size should be no less than the interval between two SCIs triggering SL-PRS.
Proposal 13: Support using DCI to dynamically or semi-persistently schedule SL-PRS and consider whether a new DCI format other than DCI format 3_0 is needed.

	Sptreadtrum
	Proposal 4: Combining high-layer and lower-layer signaling to achieve the configuration of SL-PRS should be supported.

On the triggering of SL-PRS, SL-PRS scheduled by SCI and standalone SL-PRS can be considered

	vivo
	· High-layer and lower-layer signaling involvement in the SL-PRS configuration.


	Sony
	[bookmark: _Toc111194526]Proposal 5: Support high-layer and lower-layer ignallin involvement in the SL-PRS configuration.

	CATT, GOHIGH
	Proposal 8: 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 14: For the SCI content, the information transmitted by legacy 1st-stage SCI and 2nd-stage SCI defined in Rel-16 V2X should be as a starting point for Rel-18 .
Proposal 17: Considering the UE’s mobility and sensitive to the latency, at least the physical layer control information for triggering the SL-PRS resource allocation, transmission and SL measurement should be supported.
Proposal 19: With regards to the configuration/activation/deactivation/triggering of SL-PRS, the combination of high-layer and lower-layer signaling (Option 2) should be supported for the SL-PRS configuration.

	Lenovo
	Proposal 10: RAN1 to support Option 2 of configuration/activation/deactivation/triggering of SL-PRS, i.e., higher and lower layer involvement.

	China Telecom
	Proposal 2: Support option2 for SL-PRS configuration/activation/deactivation/triggering. The indication mechanism can refer to DL-PRS.  

	Samsung
	Proposal 7: For indication/reservation of SL-PRS resource(s), consider the following options for SL control information 
· Option 1: Same-slot SL control information ignallin 
· Option 2: Cross-slot SL control information ignallin 

	CMCC
	[bookmark: OLE_LINK745][bookmark: OLE_LINK744]Proposal 13: Option 1 is not preferred for the configuration/activation/deactivation/triggering of SL-PRS.
· RAN1 should further study option 2 and option 3 with the consideration of whether all the configuration parameters related to SL-PRS (such as time domain resources and comb size, etc.) can be left up to the resource pool level configuration.
[bookmark: OLE_LINK611][bookmark: OLE_LINK610]Proposal 10: SL-PRS should also be transmitted along with PSCCH to reserve further resources and mitigate the resource collision possibility.

	CEWiT
	Proposal 15: Regarding the configuration/activation/deactivation/triggering of SL-PRS, option 2 (High-layer and lower-layer ignallin involvement in the SL-PRS configuration) should be supported.

Proposal 16: For sidelink positioning SL-PRS configuration/activation/deactivation/triggering, higher layers will specify the common assistance information, and set of PRS configurations.

Proposal 17: At least PRS configuration triggering should be supported with lower layer ignallin. This ignallin will be through DCI in scenario A and through SCI in scenarios B and C.


	Interdigital
	Proposal 14: Support Option 2 with high-layer configuration received from an LMF, a gNB or a UE.

Proposal 15: Study Option 3 for a SL positioning group without PC5 RRC connection in an out-coverage scenario.


	Qualcomm
	[bookmark: _Toc111193223]Proposal 14: Only higher-layer signaling is involved in the configuration/activation/deactivation/triggering of SL-PRS.

	Apple
	Proposal 8:
· With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 2 is supported.
· Higher layer signaling is used for SL-PRS configuration.
· Lower layer signaling is used for resource indication/reservation of SL-PRS.


	Mediatek
	Proposal 4-1: Don’t support option 3: only lower-layer signalling involvement in the SL-PRS configuration

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

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


	Xiaomi
	Proposal 8: 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


	Ericsson
	Proposal 3 [bookmark: _Toc111211321]With regards to the configuration/activation/deactivation/triggering of SL-PRS, consider Option 2 (High-layer and lower-layer ignalling involvement in the SL-PRS configuration) in NR Rel-18.



Based on the submitted contributions, the following views are noted:

	
	Support or should support
	Further consider / study
	Against or “not preferred”

	Option 1
	Qualcomm
	
	CMCC

	Option 2
	Futurewei, LGE, Huawei/HiSilicon, ZTE, Spreadtrum, vivo, Sony, CATT/GOHIGH, Lenovo, China Telecom. CEWiT, Interdigital, Apple
	Ericsson, CMCC
	

	Option 3
	
	CMCC
	Mediatek



Based on the above we make the following proposal: 

[CLOSED] Feature Lead Proposal 4.1.4-v0
With regards to the configuration/activation/deactivation/triggering of SL-PRS, the following option should at least be supported:
· 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 may be used for SL-PRS configuration and lower layer signaling may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Continue discussion on the remaining options

Companies views

	ZTE
	Support

	CATT
	Support

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	How to configuration/activation/deactivation/triggering depends on how SL PRS is transmitted, i.e., periodically, semi-persistently or dynamically, and also related to resource allocation scheme, i.e., mode 1-like or mode 2-like, w/o conclusions on these 2 aspects, it does not make sense to make conclusion here.

	Ericsson
	Similar concern as above on the word ‘support’.  We prefer to use ‘consider’ or something similar in the SI phase.

Other than this concern, we are ok with the rest of the proposal.

	Continental Automotive GmbH
	Support.

	Intel
	We are fine with the proposal.

	Lenovo
	Support

	Huawei, HiSilicon
	OK

	Samsung
	O.K.

	Bosch
	OK

	Apple
	Fine with the proposal.

	Sharp
	We prefer Ericsson’s version. (i.e. using “consider”). We are fine with the other part.

	Nokia, NSB
	OK

	Xiaomi
	OK

	Qualcomm
	Not support.
SL lower layers do not configure/activate/deactivate, they carry reservation information. This information could also indicate the reservation period. There is no precedent in where SL lower-layer signaling configures/activates/deactivates/triggers the transmission of RS. In the case of CSI, SCI triggers the CSI report, not the transmission of CSI-RS.
Any triggering is decided by higher layers and is then indicated to SL lower layers. This applies to data transmission as well as other operations.

There are up to three reserved bits in SCI-1 and only a single SCI-2 reserved format remaining. Those reserved bits and format cannot be expanded without breaking backward compatibility, which is a major limitation of SL systems, hence they need to suffice for duration of NR SL. It is not preferred to use them to indicated operations that do not require the low L1 processing latency. Therefore, we propose to use high-layer signaling which does not have the limitations in terms of backward compatibility and future expansion



FL Observations
Support: CATT, spreadtrum, Futurewei, Interdigital, NEC, Continental, Intel, Lenovo, Huawei, HiSilicon, Samsun, Bosch, Apple, Nokia, NSB, Xiaomi
Concerns: OPPO, Qualcomm, Ericsson, Sharp

With regards to changing the “should be supported” to “consider”: We already considered this option in the previous meeting, and we need to progress in this meeting. Writing a “consider” statement will not add anything more to the TR compared to the previous version that had 3 alternatives. Lets try to do some progress. 

My suggestion is to keep 2 of the 3 options that were part of previous agreement, so that we make some progress:

[bookmark: _Hlk112215342][MEDIUM] Feature Lead Proposal 4.1.3-v1
With regards to the configuration/activation/deactivation/triggering/reservation of SL-PRS, the following option(s) should supported be further considered during the study item:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· 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 may be used for SL-PRS configuration and lower layer signaling may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Note 1: Companies are encouraged to describe in their proposals how the SL-PRS is configured, how it is ttriggered/activated and how its reservation is signaled/indicated to a UE.
· Note 2: Option 3 from the previous RAN1 #109 agreement is not expected to be considered further.

Companies views

	CATT
	Support.
We prefer the Option 2.

	Qualcomm
	We are ok with the proposal

	OPPO
	Fine to remove Option 3.

	Nokia, NSB
	OK

	NEC
	Support and prefer Option 2.

	CEWiT
	Support and prefer option 2

	Spreadtrum
	Support. We prefer Option 2.

	Samsung
	O.K

	Intel
	We are ok with the proposal. Please fix the typo “ttriggered” to “triggered”. 



4.1.5 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 related proposals were made in the submitted contributions:

	Futurewei
	Observation 3: When multiplexing SL-PRS with other SL channels additional AGC and/or TX-RX turnaround time may not be necessary if SL-PRS is transmitted in PSSCH channel.


	LGE
	Proposal 15: SL PRS slot is comprised of the following symbols, similar to the SL communication slot.
· AGC symbol at the beginning of the slot
· SL PRS symbols in the middle of the slot
· TX/RX switching gap symbol at the end of the slot
Proposal 16: Further study is needed how to construct the AGC symbol and the TX/RX switching gap symbol.
Proposal 17: If SL PRS slot includes SL PRSs for TX and RX, additional AGC symbol and TX/RX switching gap symbol are inserted between the SL PRSs for TX and RX.

	ZTE
	Proposal 9: For SL-PRS pattern, 
· Reuse the comb pattern of DL-PRS;
· Add AGC symbol for power adjustment and gap symbol(s) for Rx/Tx switch;
· Support both fully staggered SL-PRS pattern and partially staggered SL-PRS pattern.
· One symbol SL-PRS excluding the AGC-symbol and Gap symbol should be supported
· Consider Comb size N > 12, e.g. N = 16, 24, 32 and 64

	Spreadtrum
	Observation 1: AGC training and Rx-Tx turnaround time are always needed for SL-PRS transmission.
Proposal 5: The number of symbol(s) for AGC and/or Rx-Tx turnaround time can be pre-configured per resource pool.

	vivo
	· One symbol for AGC and one symbol for GP symbol are assumed for the SL PRS design.


	CATT, GOHIGH
	Proposal 7: 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 9: 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.


	OPPO
	Proposal 1: The first/last symbol for SL PRS transmission of a UE is used for AGC/turnaround time (if needed), turnaround time is not configured for SL PRS for TDOA positioning method.


	Intel
	Proposal 1: 
· 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. 

	Samsung
	Proposal 8: For Option 1 (Dedicated resource pool for SL-PRS), new slot structure is considered for SL PRS transmission including at least
· AGC/GAP symbols 
· PSCCH
· SL PRS symbols
· FFS: PSFCH, 2nd stage SCI
· FFS: how to multiplex channels/signals in a slot

	Interdigital
	Proposal 29: Study slot-based SL-PRS transmission with a SL-PRS slot format including symbols for AGC, SL-PRS and associated SCI transmission in a slot. 

Proposal 30: Study symbol-level granularity of SL-PRS transmission multiplexing PSSCH/PSCCH transmission. 


	Qualcomm
	[bookmark: _Toc111193216]Proposal 7: Sidelink PRS transmissions accommodate AGC training at the receiver and RAN1 to further study the details.
[bookmark: _Toc111193204]Observation 12: There are no conditions under which Rx-Tx turnaround time is not required for sidelink signals.
[bookmark: _Toc111193217]Proposal 8: Sidelink PRS transmission accommodate Rx-Tx turnaround time and RAN1 to further study the details.



A few companies provided proposals that were describing a generic SL PRS structure as shown in the able below; since there is similarity to this topic, for now we can discuss it together:


	CATT, GOHIGH
	Proposal 10: The slot structrue of multiple SL-PRS resources for several UEs in one slot should be considered.

	vivo
	1. 
· SL-PRS can be transmitted without PSSCH transmission in the resource pool.
· SCI should be transmitted with the associated SL-PRS in the same slot.
Slot-level SL-PRS transmission should be supported.

	Nokia, NSB
	Proposal 14: Study backward compatible slot design for transmitting SL-PRS and associated control information.   
1. 

	Huawei, HiSilicon
	Proposal 14: Support PSCCH plus SL-PRS slot structure within the dedicated SL-PRS resource pool.

Proposal 15: Consider the reserved slots as a part of the dedicated SL-PRS resource pool. 


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


	CEWiT
	Proposal 14: PRS slot configuration over dedicated resources should be defined for SL positioning. FFS is the slot structure considering PRS resource selection, number of assisting UEs, AGC, GP symbol requirements, control channel, etc.



Based on the above we make the following proposal: 

[CLOSED] Feature Lead Proposal 4.1.5-v0
With regards to the AGC and Tx-Rx turnaround symbols, for the dedicated resource pool for SL-PRS, a new slot structure should be supported which includes at least
· AGC symbol(s) before each SL-PRS transmission or reception
· Rx-Tx turnaround time after each SL-PRS transmission or reception

Companies views

	ZTE
	Before we agree this proposal, we have to firstly discuss what the dedicated resource pool for SL-PRS is, we suggest the follows
With regards to the AGC and Tx-Rx turnaround symbols, for the dedicated resource pool for SL-PRS, a new slot structure should be supportedConfigured SL-PRS symbols should include which includes at least
· AGC symbol(s) before each SL-PRS transmission or reception
· Rx-Tx turnaround time after each SL-PRS transmission or reception


	CATT
	We are fine with either original FL proposal or ZTE’s version.

	Spreadtrum
	We are fine with ZTE’s version.

	Futurewei
	Suggest postponing this proposal until  after Proposal 5.1.A-v0 is decided.
 Regarding ZTE comments, we prefer to change “should include” with “may include.” We do not know yet (for instance if the shared pool is supported) all the SL-PRS transmissions must include these symbols (AGC, turnaround).


	MTK
	We have a proposal that a longer SL-PRS length could realize the AGC, but the proposal is put at 4.1.8 Miscelanous proposal. 

At this moment, we prefer not to say “should be supported” or “should include”. We also suggest to use “may consider”, and also add one more point
· AGC symbol(s) before each SL-PRS transmission or reception
· A longer SL-PRS symbol length could implicitly contain AGC symbol(s)
· Rx-Tx turnaround time after each SL-PRS transmission or reception




	NEC
	Support the Futurewei’s suggestion.

	OPPO
	Firstly, we do not understand why “for the dedicated resource pool for SLPRS” is included in the main bullet, according to the agreement of last meeting, the possibility of multiplexing SL PRS and other SL channels are still there, from this perspective, seems there is no difference between dedicated resource pool and shared resource pool.
Furthermore, the definition of “each SL-PRS transmission or reception” is unclear.
Next, as already mentioned in our contribution, in TDOA method, anchor/target UE does not need to transmit and receive PRS, Rx-Tx turnaround time is not needed.
Lastly, one symbol as R16 SL should be used for AGC or Rx-Tx turnaround time (if any), there is no reason to use a different number.

Our suggestion is as below:

With regards to the AGC and Tx-Rx turnaround symbols, for the dedicated resource pool for SL-PRS, a new slot structure should be supported which includes at least for each set of continuous symbols used by one UE:
· The first symbol is used as AGC symbol(s) before each SL-PRS transmission or reception
· The symbol after the last symbol is used as Rx-Tx turnaround time(if needed) after each SL-PRS transmission or reception 
· FFS under which condition Rx-Tx turnaround time is not needed;


	Ericsson
	We agree with ZTE’s comment.  So far, we haven’t decided whether or not to use dedicated or shared resource ppool for SL-PRS.  So we prefer the ZTE version.

Also, as we commented in other proposals, we prefer not to use the wording ‘support’ in the SI phase already.

	Continental Automotive GmbH
	Support ZTE’s version and with Futurewei’s suggestion.

	Intel
	We agree with other companies that for shared resource pool, additional AGC and guard symbols may not be needed for SL-PRS transmission. We are fine with ZTE’s version with some update:
With regards to the AGC and Tx-Rx turnaround symbols, for the dedicated resource pool for SL-PRS, a new slot structure should be supportedConfigured SL-PRS symbols for dicated source pool for SL-PRS should include which includes at least
· AGC symbol(s) before each SL-PRS transmission or reception
· Rx-Tx turnaround time after each SL-PRS transmission or reception


	Lenovo
	We share the same view with Futurewei.

	Huawei, HiSilicon
	The original proposal is not clear what “a new slot structure” entails.

Suggest the further revision from ZTE with
With regards to the AGC and Tx-Rx turnaround symbols, for the dedicated resource pool for SL-PRS, a new slot structure should be supportedConfigured SL-PRS symbols should include which includes at least
· AGC symbol(s) before each SL-PRS transmission or receptionthe SL-PRS symbols
· Rx-Tx turnaround time after each SL-PRS transmission or receptionthe SL-PRS symbols


	Samsung
	We suggest to add FFS: number of symbols for AGC and Rx-Tx turnaround time.

	Apple
	Even in the shared resource pool, in the possible case that the bandwidth of the PRS may be different from that of the SL transmission, there may need to be a gap. The phrase “for the dedicated resource pool for SL-PRS” makes the decision that for the shared resource pool, we will always have the same BW and power and that needs to be discussed as opposed to agreed on by default. 

	Sharp
	We are fine with ZTE’s version.

	Nokia, NSB
	So far we’ve only agreed to study dedicated resource pool, this seems to imply that dedicated resource pool is already supported. We are not opposed to dedicated resource pools, but this proposal seems a bit premature. 

	Xiaomi
	We support the FL proposal. 

	Qualcomm
	We support the proposal and are ok with Samsung’s FFS.



FL Observations
This seems a bit unstable. First, 
· from FL perspective, the reason that the “for dedicated resource pool” is added is because, for that case, there was good support from the tdocs. It doesn’t mean we are not going to consider the shared resource pool. 
· Yes, dedicated resource pool, hasn’t been agreed yet, but it has good support overall, so we need to try to progress in multiple topics concurrently. 
· To MTK: I am adding the suggestion option below for companies to provide views
· To OPPO: With regards to the “If needed” for the Rx-Tx turnaround time, I am putting it in brackets for companies to comment

[CLOSED] Feature Lead Proposal 4.1.5-v1
At least for the dedicated resource pool for SL-PRS, the configured SL-PRS symbols should include at least
· With regards to AGC training, downselect from the following alternatives: 
· Alt. 1: include AGC symbol(s) at the beginning of  each set of contiguous SL-PRS symbols used by a UE
· Alt. 2: include a longer SL-PRS symbol length that could be used for AGC training
· Rx-Tx turnaround time [(if needed)] at the end of each set of continuous SL-PRS symbols used by one UE
· Note: Related discussion for shared resource pool (if agreed) will happen separately

Companies views

	MTK
	1, Our previous wording for Alt. 2 could be confusing. Our intention is to have a longer SL-PRS resource, which could be realized by the change of symbol number.  And within a resource, the UE could perform AGC in the first few symbols and then perform measurement by the rest of symbols.

    For example, to have 5 symbols for comb-4 and the first symbol for AGC and the remaining 4 symbols for measurement

    Then there is certain commonality between Alt.1 and Alt.2.  Our intention is that a SL-PRS resource may already contain the symbol for AGC. We are not sure whether Alt.1 talks about the same way. If this is a common understanding then Alt. 2 could be removed.

The difference could be the structure of AGC symbols. Whether the AGC symbol is to repeat the original first symbol, or to follow the staggering structure, or any other method, could be discussed further.


	CATT
	OK with the proposal in principle.
For the [(if needed)] in the bracket, we prefer to remove it, since the Gap symbol should be included.

	FL
	Seems Alt.2 is not the intention of MTK’ proposal. I am closing the discussion and open a new one.




[CLOSED] Feature Lead Proposal 4.1.5-v2
At least for the dedicated resource pool for SL-PRS, the configured SL-PRS symbols should include at least
· With regards to AGC training, downselect from the following alternatives: 
· Alt. 1: include AGC symbol(s) at the beginning of  each set of contiguous SL-PRS symbols used by a UE
· Alt. 2: Use one or more of the PRS symbols at the beginning of each set of contiguous SL-PRS symbols used by a UE
· Rx-Tx turnaround time [(if needed)] at the end of each set of continuous SL-PRS symbols used by one UE
· Note: Related discussion for shared resource pool (if agreed) will happen separately

Companies views

	LGE
	Alt.1 seems to assume that there are more than one set of contiguous SL PRS symbols in a slot. In that case, we need to study further how to allocate AGC symbols. For example, from UE perspective, if there are only the sets of contiguous SL PRS symbols for transmission, there is no need to insert AGC symbol before each set of contiguous SL-PRS symbols. AGC symbol can only be inserted before the first set of contiguous SL-PRS symbol.
Expanding the above concept to multiple sets for transmission and for reception, only two AGC symbol is needed before the start of sets for transmission and the start of sets for reception
Considering the above description, we need further study how to insert AGC symbols in a slot for SL-PRS transmission/reception. 

In addition, we may add FFS on how to configure the AGC symbol(s). 

We suggest the following modification.
· Alt. 1: include AGC symbol(s) at the beginning of  each the first set of contiguous SL-PRS symbols for transmission and at the beginning of the first set of contiguous SL-PRS symbols for reception, used by a UE
· FFS how to configure AGC symbol(s)
· Alt. 2: Use one or more of the PRS symbols at the beginning of each the first set of contiguous SL-PRS symbols for transmission and at the beginning of the first set of contiguous SL-PRS symbols for reception, used by a UE


	Qualcomm
	Per our understanding Rx-Tx turnaround time is needed. In the example provided by OPPO, Rx-Tx turnaround time is still needed, for example if the next slot contains a sidelink data transmission. 

	OPPO
	Frankly, we do not see the difference between Alt 1 and Alt 2, seems MTK wants to say AGC symbol(s) can be part of SL PRS resource, but in our view this is a next-step problem. 
We agree to replace “each” with “the first” proposed by LG, but this change is only applicable to transmission, for reception, separate AGC may be inserted if the sets are used by different transmitters, therefore, “and at the beginning of the first set of contiguous SL-PRS symbols for reception,”  should be removed.
We support to add “(if needed)” , Rx-Tx turnaround time may not be needed in TDOA method. 
@ Qualcomm, as dedicated resource pool is assumed in this propoal, we are not sure whehter there will be SL data in the next slot or not which is up to further discussion, even there is, if there are multiple sets of continuous SL PRS symbols in a slot, as aleady mentioned in some companies’ contributions, Rx-Tx turnaround time is not needed(in case of TDOA) except for the set at the end of the slot.

	Nokia, NSB
	The distinction between the two alternatives is not very clear with the current wording: Is the intention that in Alt1, the AGC symbol(s) is/are always duplicate(s) of a later symbol while in Alt2 that is not necessarily the case. Please clarify. 

	NEC
	We share the similar view as Nokia that the clarification about the difference between Alt.1 and Alt.2 is needed.

	CEWiT
	Okay with Proposal. Prefer Alt 1

	Samsung
	We also think that the difference between Alt 1 and Alt 2 is not clear in the current proposal. Details on AGC symbol can be discussed separately. 

	FL
	To Nokia, NSB, NEC, indeed the proposal is not clear. I am updating further below and try to make it more general at this point to make progress



[MEDIUM] Feature Lead Proposal 4.1.5-v3
At least for the dedicated resource pool for SL-PRS, investigate the following:
· introduction of AGC symbol(s) at the beginning of  a set of contiguous SL-PRS symbols used by a UE
· FFS how to configure AGC symbol(s) (e.g. use one or more of the PRS symbols)
· Rx-Tx turnaround time [(if needed)] at the end of each set of continuous SL-PRS symbols used by one UE
· Note: Related discussion for shared resource pool (if agreed) will happen separately


4.1.6 SL-PRS Time domain Behavior


	Spreadtrum
	[bookmark: OLE_LINK1]Proposal 3: On-demand SL-PRS transmission at least should be supported.

	CATT, GOHIGH
	Proposal 15: Periodic, semi-persistent and aperiodic SL-PRS should be supported in Rel-18.

	OPPO
	Proposal 1: Both always-on SL PRS transmission (i.e., UE is transmitting SL PRS periodically until the (pre-)configuration for the SL PRS transmission is disabled) and on-demand SL PRS transmission should be considered in sidelink positioning.

	Lenovo
	Proposal 12: RAN1 to consider at least the following configurability options for SL PRS: 
· Support of periodic/semi-persistent/aperiodic transmission of SL PRS 
· Unambiguous identification of initiator UEs and responder UEs, e.g., defining new IDs or re-using existing IDs 

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

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




[CLOSED] Feature Lead Proposal 4.1.4-v0
With regards to the SL-PRS time domain behavior, one of the following options should be supported: 
· Option 1: Always-on SL-PRS
· If SL-PRS is (pre-)configured, SL-PRS is transmitted periodically in a given deployment until the (pre-)configuration is disabled.
· Option 2: On-demand SL-PRS
· Request/triggering is needed for one or more instances of a SL-PRS to be transmitted. 
· Both Option 1 and Option 2

Companies views

	ZTE
	This proposal is related to section 4.1.4 which corresponds to Option 2 in our view. For now, we think the main bullet should be changed as 
At least one of the following options should be supported

	CATT
	Support.
We prefer th support both option 1 and option 2, since there are different application scenarios for these options.

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	OK

	Ericsson
	As commented above, we prefer to avoid ‘supported’ in the SI phase.  We suggest to go with ‘considered’.

One other question on the on-demand SL-PRS is whether the ‘request/triggering’ referres to lower layer request/triggering or higher layer request/triggering?

	Continental Automotive GmbH
	OK.

	Lenovo
	Suppprt, the support of either Option 1 or Option 2 or both Options should be further discussed.

	Huawei, HiSilicon
	Option 1 is not aligned with proposal in 4.1.4. How is lower layer involved in this?

	Samsung
	O.K

	Bosch
	OK

	Apple
	Not sure this proposal is clear. Are we agreeing to down-select to only one option ? If so, this may be too early and would agree with ZTE that the main bullet should be changed. 

Also, do not understand the relationship of the 3rd bullet to the proposal? Is this a second proposal saying we should select both ?

	Sharp
	Support

	Nokia, NSB
	OK

	Xiaomi
	Is the third bullet an option 3?

	Qualcomm
	We support the proposal.



FL Observations
Based on the above comments, it seems there was a fault from my side: The 3rd bullet was supposed to be “Option 3”. So really, this proposal, just writes down all options and tries to create a common terminology and undersnding amongst us with regards to what “always-on: and “on-demand” means. 

I am updating the proposal below:

[bookmark: _Hlk112214811][MEDIUM] Feature Lead Proposal 4.1.4-v1
With regards to the SL-PRS time domain behavior, one of the following options should be supported: 
· Option 1: Always-on SL-PRS
· If SL-PRS is (pre-)configured, SL-PRS is transmitted periodically in a given deployment until the (pre-)configuration is disabled.
· Option 2: On-demand SL-PRS
· Request/triggering is needed for one or more instances of a SL-PRS to be transmitted. 
· Note: Request/triggering could be higher-layer or lower-layer or both depending on further progress/agreements
· Option 3: Both Option 1 and Option 2

Companies views

	CATT
	OK.
We prefer Option 3 to improve the flexibility of SL-PRS configuration.

	Qualcomm
	OK

	OPPO
	OK

	Nokia, NSB
	OK

	NEC
	Support and prefer Option 3.

	CEWiT
	OK

	Spreadtrum
	OK

	Samsung
	OK

	CMCC
	Support

	Intel
	OK

	ZTE
	In option1, how to disable the SL-PRS transmission by precofniguation?  We think (pre) should be removed. 




4.1.8 Miscelanous Proposals

	OPPO
	1. Due to in-band emission and near-far effect, RE level SL PRS multiplexing among different UEs is hardly to be supported.
1. In sidelink positioning SL PRS may not be transmitted always with PSSCH from the same UE within a single slot, and even they are, it is difficult to ensure the bandwidth of SL PRS and PSSCH are always the same.
1. TDM among Ues transmitting SL PRS within one slot should be considered for SL PRS design in sidelink positioning.

	Intel
	Proposal 1: 
· Specification support of up to 100 MHz and 400 MHz SL-PRS transmission bandwidths for FR1 and FR2 should be considered for SL positioning, respectively. 
· RAN1 should also study the performance for SL positioning in limited bandwidth scenarios, e.g., up to 20 MHz.

	Samsung
	Proposal 12: Study SL PRS RE level multiplexing on same slot/subchannel to improve SL PRS capacity and resource utilization efficiency in a resource pool.


	CMCC
	[bookmark: OLE_LINK747][bookmark: OLE_LINK746]Proposal 11: Multiplexing rule b/w PSCCH and positioning RS resources may need to be re-designed for NR SL positioning.

	Fraunhofer IIS, Fraunhofer HHI
	Support the increase of the SL bandwidth for SL-PRS using a low EIRP

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

Study carrier aggregation between PC5 carrier/BWPs at least for PC5 carrier using the same band

Support the allocation of “double burst” (e.g., pairs of SL-PRS) for relative speed measurements.

	Qualcomm
	[bookmark: _Toc111193218]Proposal 9: There is no data/control transmission in time-frequency grid of SL PRS resources.
[bookmark: _Toc111193219]Proposal 10: FDM multiplexing with other signals at RE level inside of SL PRS time-frequency grid is precluded.
[bookmark: _Toc111193220]Proposal 11: Transmission of other SL signals and channels in the same OFDM symbol as SL PRS is precluded.

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




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

5 SL Positioning Resource Allocation
Based on the submitted contributions, it may be beneficial to start the topic of SL Positioning Resource Allocation, by discussing it in two subtopics: 
5.1 Resource pool for SL Positioning or Shared resource pool

	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





	Futurewei
	Proposal 5: A dedicated frequency allocation (layer/BWP) for SL PRS is not necessary.

[bookmark: _Hlk110864223]Proposal 6: For SL-PRS transmission support both dedicated and shared resources-based solutions.


	Nokia, NSB
	[bookmark: Proposal5552][bookmark: Proposal88513][bookmark: Proposal29331][bookmark: Proposal88514][bookmark: Proposal88516]Proposal 15: Allocation of frequency bands for SL positioning purposes, and any required modifications to the configuration and use of SL resource pools should consider the bandwidth requirements of SL positioning based on the performance evaluations to be conducted.

Proposal 16: Study mechanisms to support co-existence of SL PRS transmissions with other SL transmissions.

[bookmark: Proposal88515]Proposal 17: Study mechanisms to support multiplexing of SL PRS belonging to different users in time, frequency or code domain, such as in coordination with the target Ues.

Proposal 18: Study transmission of SL PRS in legacy SL resource pools shared with other SL communications and any necessary mechanisms to enable transmission of SL PRS in dedicated pools.

[bookmark: Proposal88517]Proposal 19: Study transmission of wideband SL PRS over multiple SL resource pools, including mechanisms to enable reception by intended Ues that may not be originally (pre-)configured with the utilized resource pools. 

[bookmark: Proposal88518]Proposal 20: Study multiplexing of SL data and SL PRS transmissions by re-using the same slot and subchannel, including necessary mechanisms to enable resource coordination.


	LGE
	Proposal 10: A dedicated resource pool is used for SL PRS transmission to provide the sufficient bandwidth for SL positioning accuracy requirement.
Proposal 11: 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.
Proposal 25: A minimum time gap for RF switching between different resource pools or BWPs needs to be considered in SL PRS resource allocation/selection.


	Huawei, HiSilicon
	Observation 2: Shared resource pool of SL-PRS with sidelink communication have the following disadvantages:
· Limited available bandwidth
· Potential compatibility problem with legacy UE
· Coupled communication and positioning behavior
Observation 3: Dedicated resource pool for SL-PRS have the following advantages:
· Flexible design of SL-PRS
· Larger bandwidth and high accuracy
· Independent communication and positioning behavior
Proposal 13: A dedicated resource pool for SL-PRS transmission should be supported.
Proposal 14: Support PSCCH plus SL-PRS slot structure within the dedicated SL-PRS resource pool.

	ZTE
	Observation 3: If the SL-PRS is configured within the bandwidth of PSSCH, it is difficult to satisfy the positioning requirement.
Observation 4: Resource collision should be considered even if dedicated SL-PRS resource pool is configured.
Proposal 10: If SL-PRS shares resource pool with SL communication, extending SL-PRS outside the SL resource pool in terms of frequency domain should be considered to satisfy the positioning accuracy requirement.
Proposal 12: Study the relationships between SL-PRS resource pool and SL-data resource pool(s)

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

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

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

Proposal 9: Multiple Ues occupying different PRS resources in the same time slot should to be considered.

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


	Vivo
	· A dedicated resource pool should be supported for SL PRS transmission in Rel-18.
· Control information associated with SL-PRS should be included in the dedicated resource pool for SL-PRS.
· SL measurement report is not transmitted in the dedicated SL-PRS resource pool. 


	Sony
	[bookmark: _Toc111194523]Proposal 2: Support dedicated frequency allocation for SL-PRS transmission.
[bookmark: _Toc111194524]Proposal 3: A UE supporting SL positioning can be configured with at least 2 BWPs. For example, one of the BWPs is primarily designed for SL Positioning that may requires wider bandwidth.
We consider both options shall be supported. Both options can be deployed in different scenarios, and providing deployment flexibility.

[bookmark: _Toc111194525]Proposal 4: In option 2, SL-PRS can be allocated within a resource pool and separated with a guard period.

	NEC
	Proposal 2: Consider jointly utilizing the resources on multiple legacy SL resource pools for SL-PRS transmission.
Proposal 3: The association between the dedicated resource pool and the SL resource pool(s) for SL positioning control information transmission(s) should be supported. 
Proposal 4: If a dedicated resource pool is supported for SL-PRS, only SL-PRS is expected to be transmitted and there is no data transmission but potentially with PSCCH carrying first stage SCI and PSSCH carrying second stage SCI, being used to configure/activate/deactivate SL-PRS.
Proposal 5: Both dedicated and shared resource pools can be configured for measurement reports. If shared resource pool is configured, higher priority should be given to such reports.
Proposal 6: The similar slot based configuration of the SL resource pool should be supported as the slot frame structure for the associated dedicated resource pool. 
Proposal 7: The flexible SL positioning slot structure feasible to varied SL-PRS should be supported for dedicated resource pool. 
Proposal 8: Multiplexed SL-PRS resource on dedicated resource pool should be supported for parallel positioning procedures.


	CATT, GOHIGH
	Proposal 11: Considering the compatibility with Rel-16/17, the dedicated resource pool for sidelink positioning should be introduced.
Proposal 13: The SCI used for the scheduling of SL-PRS, should be transmitted in the dedicated resource pool for sidelink positioning.

	OPPO
	Proposal 1: No PSSCH is transmitted in the dedicated resource pool for SL PRS.
Proposal 2: In the shared resource pool, SL PRS occupy the whole slot or TDM with other SL PRS within a slot. 
Proposal 3: In the shared resource pool, remaining PRBs (if there are) should be used for SL PRS transmission.


	Lenovo
	Proposal 15: RAN1 to support dedicated resource for SL PRS transmission, while continuing to evaluate the interference of SL PRS and existing sidelink physical channels multiplexing in the shared resource.   

Proposal 16: Dedicated time slot for PRS transmission and TDM multiplexing of PSCCH and SL PRS are supported.  
Proposal 17: Mini-slot of various symbol length of SL-PRS e.g., 2, 4, 6, 12 can be further studied. 


	Intel
	1. Both dedicated resource pool for SL-PRS transmission and shared resource pool for SL-PRS and SL communication should be considered for SL positioning.

1. For dedicated resource pool for SL-PRS, 

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

1. For shared resource pool for SL-PRS and SL communication, 
11. SL-PRS transmission is associated with PSSCH and occupies same BW as the PSSCH.



	China Telecom
	Proposal 3: With regards to the SL positioning resource allocation, we prefer a dedicated resource pool for SL-PRS for the consideration of the performance of location awareness.


	Samsung
	Proposal 3: Both Option 1 (dedicated resource pool for SL-PRS) and Option 2 (shared resource pool with sidelink communication) are supported. 

Proposal 9: For Option 2 (Shared resource pool with SL communication), SL PRS is transmitted in the existing slot structure with the following principle as
· SL PRS can be transmitted in symbols for PSSCH.
· SL PRS is not transmitted in symbols for 2nd SCI. 
· FFS: Whether SL PRS can be transmitted in symbols for PSCCH. 
· FFS: Whether SL PRS can be transmitted in symbols for PSSCH DMRS.
· 

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

	CEWiT
	Proposal 13: With regards to the SL Positioning resource allocation, option 1 dedicated resource pool for SL-PRS should be preferred.


	Interdigital
	Proposal 27: Study mechanism to avoid collision with PSSCH/PSCCH transmissions in a shared resource pool (Option 2).

Proposal 28: Study sensing for SL-PRS with associated SCI in a dedicated resource pool (Option 1). 


	Qualcomm
	[bookmark: _Toc111193206]Observation 14 Using a shared resource pool for sidelink communications and SL PRS degrades performance of sidelink communications compared to using a dedicated pool for SL PRS.
[bookmark: _Toc111193226]Proposal 17: Support SL PRS-only resource pools where only SL-PRS transmissions can take place without other SL signals or channels.

	Sharp
	Proposal 8:
With regards to the SL Positioning resource allocation, study further the following 3 options for SL Positioning resource (pre-)configuration:
· Option A: Fully overlapping between resource pool for SL-PRS and existing SL resource pool, each configured by respective dedicated configuration
· Option B: Common resource pool for SL-PRS and existing SL communication, which is configured by a common configuration
· Option C: Dedicated resource pool for SL-PRS with dedicated configuration

	Apple
	Proposal 10: Decide on whether or not the time resources for the SL positioning signal transmission are within the time resources of the slots for the resource pool.

	NTT DOCOMO
	Proposal 9:
· With regards to the SL Positioning resource allocation, Option 1 of SL positioning resource (pre-)configuration is supported.


	Asustek
	Proposal 1:  Adopt Option 1: Dedicated resource pool for SL PRS.


	Xiaomi
	Proposal 6: Dedicated resource pool for SL PRS shall be supported.
Proposal 7: A separate SL positioning BWP or frequency layer can be defined which is different from SL communication BWP.
Although option 1 can be the baseline for SL positioning design, option 2 can be still beneficial on resource utilization as SL PRS and communication can dynamically share the resource.
Proposal 9: For shared resource pool design, study SL PRS transmission together with SL PSCCH/PSSCH transmission in a slot.



	Apple
	Proposal 12: SL positioning reference signal can be configured 
· in same slot as SL PSSCH/PSCCH/PSFCH (uses same resource allocation method as PSSCH/PSCCH/PSFCH).
· Discussion needed on modifications to SL-slot structure
· in independent SL positioning slots (uses independent resource allocation method)
Discussion needed on structure of a new SL positioning slot



Based on the submitted tdocs, we observe that at least the following companies provide a clear statement of “support / should support” for either Option 1 or Option 2 or both of them: 

	
	“Should support or support” views

	Option 1 (dedicated resource pool)
	LGE, Huawei/HiSilicon, Spreadtrum, vivo, CATT/GOHIGH, Lenovo, China Telecom, CMCC, CEWiT, Qualcomm, NTT DOCOMO, Asustek

	Option 2 (shared resource pool)
	

	Support both Options
	Futurewei, Sony, NEC, OPPO, Intel, Samsung, Interdigital, Xiaomi (Option 1 baseline), Apple



[CLOSED] Feature Lead Proposal 5.1.A-v0
With regards to the SL Positioning resource allocation, one of the following alternatives should be supported:
· Alt. 1: a dedicated resource pool for SL-PRS can be (pre-)configured
· Alt. 2: a dedicated resource pool for SL-PRS or a shared resource pool with sidelink communication can be (pre-)configured

Companies views

	ZTE
	OK

	CATT
	Support.
We prefer Alt.1.

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	For Alt. 2, we suggest to add “FFS : conditions based on which shared or dedicated resource pool is (pre-) configured. In the current form of Alt. 2, it is not clear how dedicated/resource pool is chosen for the UE.

	NEC
	Support

	OPPO
	We are fine with the principle of the proposal, we support the directioin of Alt. 2, as Alt.1 would degrade resource efficient significantly, which is not acceptable given the amount of SL spectrum is very limited, in particular the ITS spectrum.
We would also like to suggest following modifications, as the currect proposal implies only one resource pool is (pre-)configured for SL PRS. Furthermore, we are not sure whether companies have common understanding on the meaning of dedicated resource pool, it would be better to add a note to avoid potential misalignment. 

With regards to the SL Positioning resource allocation, one of the following alternatives should be supported:
· Alt. 1: aonly dedicated resource pool(s) for SL-PRS can be (pre-)configured for SL-PRS
· Note: in the dedicated resource pool(s), back-ward compatibility with SL communication is not considered.
· Alt. 2: aeither dedicated resource pool(s)  for SL-PRS or a shared resource pool(s)  with sidelink communication can be (pre-)configured for SL-PRS


	Ericsson
	We have concern on using the word ‘should be supported’ in the SI phase already.  We suggest to use the wording ‘considered’ instead.

We can be ok with Alt 2.

	Continental Automotive GmbH
	Support with InterDigital’s modification.

	Qualcomm
	Support.
We prefer Alt 1

	CEWiT
	Support proposal

	Intel
	We are fine with the proposal. We prefer Alt. 2 to support dedicated and shared resource pool. 

	Panasonic
	Support. We prefer Alt.2 

	Lenovo
	Support FL’s proposal, we would prefer Al2. At this stage, both dedicated and shared resource pools can be open for consideration.  

	Huawei, HiSilicon
	We prefer Alt.1 to reduce the work load.

	Samsung
	O.K. we prefer Alt.2

	Sony
	Support and we prefer Alt.1

	Bosch
	Ok. We prefer to consider Alt. 2 at this stage. 

	Apple
	We are fine with the proposal. 

	Sharp
	Support

	Nokia, NSB
	OK

	Xiaomi
	OK



FL Observations
· Support: ZTE, CATT, Spreadtrum, Futurewei,  NEC, Qualcomm, CEWiT, Intel, Panasonic, Lenovo, Samsung, Sony, Bosch, Apple, Sharp, Nokia, NSB, Xiaomi
· Alt. 1: CATT, Qualcomm, Sony
· Alt. 2: Ericsson (with remove of “should be supported”), Intel, Panasonic, Lenovo, Samsung, Bosch
· In Alt. 2 add an FFS on conditions: Interdigital, Continental
· OK but more clarifications are needed: OPPO

There is good support to take the proposal as is. It doesn’t seem like there is consensus for downselection. I think the proposal for clarification by OPPO will be useful; I think though the Note will just create more confusion and prefer to put it in brackets. 

[CLOSED] [HIGH] Feature Lead Proposal 5.1.A-v1
With regards to the SL Positioning resource allocation, one of the following alternatives should be supported:
· Alt. 1: aonly dedicated resource pool(s) for SL-PRS can be (pre-)configured for SL-PRS
· [Note: in the dedicated resource pool(s), back-ward compatibility with SL communication is not considered.]
· Alt. 2: aeither dedicated resource pool(s)  for SL-PRS or a shared resource pool(s)  with sidelink communication can be (pre-)configured for SL-PRS


[CLOSED] Feature Lead Proposal 5.1.B-v0
With regards to the frequency allocation of the dedicated resource pool for SL-PRS, pick one of the following alternatives
· Alt. 1: The dedicated SL-PRS resource pool is associated with the BWP of a carrier that is the same as that of the SL communication resource pool
· Alt. 2: The dedicated SL-PRS resource pool can be associated with a BWP of a carrier that can be the same or different than the BWP of the SL communication resource pool

Companies views

	ZTE
	OK

	CATT
	Support.
We prefer Alt.1. In Rel-16 V2X, only one SL-BWP is defined and we think SL-PRS RP should be associated this SL-BWP and additional SL-BWP is not needed.

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Ok with the proposal

	NEC
	Suuport

	OPPO
	OK

	Continental Automotive GmbH
	OK.

	Huawei, HiSilicon
	One question for clarification, does Alt.2 include the case that two carriers are configured, and one is for communication and the other is for positioning? We do not think there should be more than 1 BWP on a carrier.

	Samsung
	O.K. we can discuss further based on two alternatives.

	Sony
	Support the proposal

	Bosch
	OK

	Apple
	We are fine with the proposal

	Sharp
	Support

	Nokia, NSB
	OK in principle; but the wording “the SL communication resource pool” seems to imply that there is a single SL communication resource pool associated with the dedicated SL-PRS resource pool. Such an association has not been agreed yet. 

	Xiaomi
	We are fine with the proposal.

	Qualcomm
	We agree with Huawei and CATT that there should not be more than one BWP on a carrier. This was discussed in Rel-16 and both RAN1 and RAN4 agreed to not support it. Introducing two BWP per carrier is major work and we are not clear on the benefit.
The two carrier case is beneficial for efficient resource utilization with large SL-PRS bandwidth. One example is the network configuring SL communications on all slots of a narrow carrier but triggering SL-PRS transmission on a wide carrier that could also be carrying UL information and SL is not mapped to all slots.



FL Observations
It seems there is good support, but a couple clarifications may still be needed:
· To HW/HiSilicon: My intention is to start the discussion on the case that there is “single carrier” with SL RP configured, which seems to be the topic that was mainly brought up for discussion in the tdocs. So, i am adding the additional point (SL-PRS dedicated RP on a CC where SL communication RP doesn’t exist) to be discussed also 
· To Nokia, NSB: I update the text to avoid this misunderstanding 

[bookmark: _Hlk112215842][MEDIUM] Feature Lead Proposal 5.1.B-v1
With regards to the frequency allocation of the dedicated resource pool for SL-PRS,:
· Relation of the dedicated resource pool for SL-PRS to the BWP of a SL communication resource pool: 
· Pick one of the following alternatives:
· Alt. 1: The dedicated SL-PRS resource pool is associated with the one SL BWP of the carrier of a carrier that is the same as that of the SL communication resource pool
· Alt. 2: The dedicated SL-PRS resource pool can be associated with a BWP of a carrier that can be the one SL BWP of the carrier or introduce a second BWP.same or different to the BWP of the SL communication resource pool
· Relation of the dedicated resource pool for SL-PRS to the carrier of a SL communication resource pool: 
· Pick one of the following alternatives:
· 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
	OK.
We prefer Alt.1 for both bullets.

	Qualcomm
	We do not think that expanding SL to support two SL BWPs per carrier (Alt 2) is something that RAN1 should work on for this SI. We are ok with the rest of the proposal.

	OPPO
	Fine with the first bullet.
For the second one, does it related to SL carrier aggregation?

	Nokia, NSB
	Question for clarification: Under the first main bullet, what is the meaning of “the carrier” in case Alt.2 of the second main bullet is chosen? In that case there can be two carriers, one carrier for SL-PRS and another carrier for SL communication.

	NEC
	Support in principle, more explanation about carrier in the second bullet should be given

	Spreadtrum
	We are fine with the proposal.

	Samsung
	For the second bullet, we share the similar view as OPPO. SL carrier aggregation is under the scope for Rel-18 SL and we need to wait unitil it is specified.  

	FL
	Yes, for the 2nd bullet, Alt.2 means that there 2 carriers, one that has the dedicated SL-PRS resource pool and one that has the SL communication resource pool 

	CMCC
	We prefer the previous version, as we don’t think that there should be more than 1 BWP in a carrier. 

	Intel
	We would like to preclude different BWP for a dedicated resource pool for positioning and SL communication resource pools. SL BWPs switching has not been defined yet, thus can be considered a major additional specification effort. 
“for relation of the dedicated resource pool for SL-PRS to the carrier of a SL communication resource pool”, if this is like carrier aggregation or SL-U, further discussion is needed. We share similar view as other companies that RAN1 is currently being discussed in SL-U and SL CA in Rel-18. Need to wait the progress first. 

	ZTE
	Support the same BWP. 



 [CLOSED] Feature Lead Proposal 5.1.C-v0
With regards to the multiplexing of the SL-PRS and the SL communication resource pools, downselect between the following 2 alternatives:
· Alt. 1: can only be multiplexed in a TDM manner with the resource pool for sidelink communication
· Alt. 2: up to configuration, it can be TDM or FDM with the resource pool for sidelink communication
Companies views

	ZTE
	OK

	CATT
	We prefer to firstly discuss Feature Lead Proposal 5.1.A-v0 before we discuss this proposal. And we think the shared RP is not needed.

	Spreadtrum
	Support

	Futurewei
	OK in principle but, as CATT noted, we think that Proposal 5.1.A should be address first, and this proposal discussed in that context.

	InterDigital
	Support

	NEC
	Support

	OPPO
	OK

	Ericsson
	ok to study both alternatives further.

	Continental Automotive GmbH
	OK.

	Huawei, HiSilicon
	Alt.2

	Samsung
	O.K. we can discuss further based on two alternatives.

	Bosch
	In our understanding, the wording of this proposal already implies that a dedicate RP for communication and another RP for SL positioning exists. Therefore, we also think that Proposal 5.1.A should be address first. 

	Apple
	As highlighted by a few companies, this depends on the outcome of proposal 5.1.A. If the shared RP option is  accepted, we are fine with the proposal.

	Sharp
	Support

	Nokia, NSB
	We assume that this is for the case of dedicated SL-PRS pool? If so, OK. Otherwise not clear to us.

	xiaomi
	We are not sure whether this proposal only applies to dedicated SL-PRS resource pool, as multiplexing issue for shared pool case shall be multiplexing within the resource pool. For dedicated SL-PRS resource pool, we support Alt 1. But we are fine to further study on both alternatives.

	Qualcomm
	We support the proposal



FL Observations
It seems a lot companies request for a clarification whether this is for the dedicated resource pool only. We can continue the discussion where that case is treated first: 

[MEDIUM] Feature Lead Proposal 5.1.C-v1
For the case of a dedicated resource pool for SL-PRS, with regards to the multiplexing of the SL-PRS and a SL communication resource pool, downselect between the following 2 alternatives:
· Alt. 1: can only be multiplexed in a TDM manner with the resource pool for sidelink communication
· Alt. 2: up to configuration, it can be TDM or FDM with the resource pool for sidelink communication

Companies views

	CATT
	Support.
We prefer Alt.1. We don’t think the FDM can work well, since there will be the AGC issue when the resource pool for sidelink communication was configured with PSFCH.

	Qualcomm
	We are ok with the proposal

	OPPO
	OK

	Nokia, NSB
	OK

	NEC
	Support

	CEWiT
	Support

	Spreadtrum
	OK. We prefer Alt 1.

	Samsung
	OK

	Intel
	We share similar view as CATT. We prefer Alt. 1 and think backward compatibility issue needs to be considered to make down-selection. We suggest to add a note “backward compatibility for SL communication is ensured”

	ZTE
	Sorry for the late comments.  We disagree with the proposal. The key point is to firstly discuss multilexigng between SL-PRS and other SL signal rather than resource pool configuration. 
With regards to the relationship between different resource pools, it is totally up to high layer configuration as usually we did. Like Rel-16/17, the time/frequency of resource pools are up to configuration. 
Here is our suggestion.  

For the case of a dedicated resource pool for SL-PRS, with regards to the multiplexing of the SL-PRS and a SL communication signal resource pool, downselect between the following 2 alternatives:
· Alt. 1: can only be multiplexed in a TDM manner with the resource pool for sidelink communication
· Alt. 2: up to configuration, it can be TDM or FDM with the resource pool for sidelink communication





5.2 SL Positioning Resource Allocation Modes

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

	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report




5.2.1 General Proposal

	LGE
	Proposal 20: It is supported that the network schedules the SL PRS resources.
Proposal 22: It is supported that UE selects the SL PRS resources based on sensing.

	CATT, GOHIGH
	Proposal 12: For the resource allocation of SL-PRS in resource pool: 
· Under the in-coverage scenario, gNB should schedule the resources of SL-PRS for all Ues, similar to the Mode 1 mechanism in Rel-16 NR V2X.
Under the out-of-coverage scenario or partial coverage scenario, the resources of SL-PRS should be allocated by resource sensing and exclusion, similar to the Mode 2 mechanism in Rel-16 NR V2X. Random resource selection mechanism can also be considered to reduce the sidelink positioning latency.

	Lenovo
	Proposal 19: RAN1 to support the following resource allocation modes for SL-PRS for one or more Ues participating in a SL positioning session: 
· Mode 1 coordination of SL PRS resources 
· Mode 2 coordination of SL PRS resources 

	Intel
	1. For a shared resource pool, periodic, aperiodic, and semi-persistent transmissions of SL-PRS are supported for both resource allocation schemes 1 and 2. 
1. 
2. 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.
13. Study the definition DCI formats including related SL-PRS signaling. 

2. 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. 


	Samsung
	Proposal 4: For SL-PRS resource allocation, both Scheme 1 (Network-centric) and Scheme 2 (UE autonomous) are supported.

	CMCC
	Proposal 9: With regards to the SL-PRS resource allocation, support both schemes:
· Scheme 1; Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution);
· Scheme 2; UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution).

	Interdigital
	Proposal 16: Support both Scheme 1 and Scheme 2 for in-coverage SL positioning. 
Proposal 17: Study how the gNB switches between Scheme 1 and Scheme 2 based on UE feedback.

	Qualcomm
	Proposal 12: Support both network-centric SL-PRS resource allocation and UE autonomous SL-PRS resource allocation.

	CEWiT
	Proposal 10: For SL PRS resource allocation both scheme 1 (network-centric) and scheme 2 (UE autonomous selection) should be supported.

	Ericsson
	Proposal 4 Regarding SL-PRS resource allocation, both Scheme 1 (network-centric SL-PRS resource allocation) and Scheme 2 (UE based SL-PRS resource allocation) can be considered in NR Rel-18.
Proposal 5 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.



[CLOSED] Feature Lead Proposal 5.2.1-v0
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be supported:
· 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 
· Study how/whether switching mechanismis are needed between Scheme 1 and Scheme 2

Companies views

	ZTE
	OK

	CATT
	Support the first the second bulltes. And we think the third bullet is not needed.
Our preferred updated proposal as follows,
Updated [HIGH] Feature Lead Proposal 5.2.1-v0
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be supported:
· 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 
· Study how/whether switching mechanismis are needed between Scheme 1 and Scheme 2


	Spreadtrum
	We also think that the third bullet is not needed. We are fine with CATT’s version.

	Futurewei
	OK in principle. Not clear the third bullet. For instance does the Scheme 2 makes sense for Mode 1  resource selection? The swiching mechanism may not be necessary.

	InterDigital
	We support the FL’s version. Switching between scheme 1 & 2 can be considered based on how congested the channel is.

	NEC
	Support in principle. The third bullet may need a clarification. 

	OPPO
	OK

	Ericsson
	ok with the proposal except for the concern on using the wording ‘support’ 

	Continental Automotive GmbH
	Support the proposal; more clarification may be required for the third bullet.

	Qualcomm
	We are not ok with the proposal. However, we support it with the changes from CATT

	Intel 
	We are fine with the scheme 1 and scheme 2. For the third bullet, we do not think this is needed, which can be similar to what was defined for SL communication. We are fine with CATT’s version. 

	Panasonic
	Support 

	Lenovo
	Support, also further clarification on bullet 3 is needed.

	Huawei, HiSilicon
	Ok with CATT’s version

	Samsung
	O.K

	Sony 
	OK

	Bosch
	OK

	Apple
	Need clarification on what is meant by switching mechanism. Are fine with the other bullets.

	Sharp
	OK

	Nokia, NSB
	OK

	Xiaomi
	We are fine with FL proposal but more prefer to CATT version.



FL Observations
· Support as is: ZTE, Interdigital, OPPO, Panasonic, Samsung, Sony, Bosch, Sharp, Nokia, NSB
· More clarification needed on the 3rd bullet: NEC, Continental, Lenovo, Apple
· Remove the 3rd bullet: CATT, Spreadtrul, Futurewei, Qualcomm, Intel, Huawei, HiSilicon, Xiaomi
· Remove the word “support”: Ericsson

Based on the above, we can just remove the 3rd bullet at this point. There is no need to create unnecessary debate on what it means. The main intention is to agree on the 2 schemes. 
[CLOSED] [HIGH] Feature Lead Proposal 5.2.1-v1
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be supported:
· 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 
· Study how/whether switching mechanismis are needed between Scheme 1 and Scheme 2

5.2.2 Scheme 1

The following proposals were made in the submitted documents:

	LGE
	Proposal 20: It is supported that the network schedules the SL PRS resources.
When LMF or network allocates the SL PRS resources to UE, DCI includes at least the following fields for SL PRS resources. 
· Resource pool index for SL PRS transmission
· SL PRS resource information
· Resource timing
· Periodicity and offset
· Comb pattern
· Number of symbols
· etc.
Proposal 21: When LMF or 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.

	ZTE
	Proposal 13: Support using DCI to dynamically or semi-persistently schedule SL-PRS and consider whether a new DCI format other than DCI format 3_0 is needed.

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


	Samsung
	Proposal 5: In Scheme 1 (network centric resource allocation), gNB and/or LMF makes a decision for SL PRS resource allocation and the corresponding information is indicated to UE by DCI.
· It is up to RAN2 whether Scheme 1 is performed at gNB and/or LMF.


	CEWiT
	Proposal 11: For scheme 1, PRS resources will be configured by the network through gNB or LMF to all assisting and target UE.


	Ericsson
	Proposal 1 [bookmark: _Toc111211319]Regarding SL-PRS resource allocation, both Scheme 1 (network-centric SL-PRS resource allocation) and Scheme 2 (UE based SL-PRS resource allocation) can be considered in NR Rel-18.
Proposal 2 [bookmark: _Toc111211320]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.

	Huawei, HiSilicon
	Proposal 20: SL-PRS transmission request should be carried by lower layer signaling, such as UCI or MAC CE, which also includes the requested SL-PRS characteristics.
Proposal 21: SL-PRS resource schedule information should be carried by DCI.



[CLOSED] Feature Lead Proposal 5.2.1-v0
Regarding Scheme 1 SL-PRS resource allocation, 
· It is up to further discussion in other working groups whether it is the gNB and/or the LMF allocates the resources
· Study how the SL-PRS resource allocation is indicated to the UE:
· Opt. 1: with High layer signalling 
· Opt. 2: wth low layer signalling: DL MAC-CE, dynamic grant, configured grant Type 1/Type 2

Companies views

	ZTE
	OK

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Ok, BTW, the proposal number should be “5.2.2-v0” ?

	NEC
	Support

	OPPO
	OK

	Ericsson
	ok

	Continental Automotive GmbH
	Support the proposal with the following modification: “Study how the SL-PRS resource allocation is indicated to the UE by the gNB and/or the LMF:”

	Huawei, HiSilicon
	We do not think it should be other WGs to decide. RAN1 should decide whether it is gNB or the LMF.

	Samsung
	O.K for the first bullet. We prefer to dissus the ignalling details in the next time. However, study is O.K. 

	Apple
	Typo: “It is up to further discussion in other working groups whether it is the gNB and/or the LMF THAT allocates the resources”

The second bullet is related to proposal 4.1.4-v0 (i.e. configuration). If eventually one of the other options is agree upon, then the decision here may have to be revisited.

	Sharp
	Support

	Nokia, NSB
	OK in principle, but a question on terminology: Is the RRC signaling for configured grants considered “low layer signaling”? 

	Qualcomm
	We support the proposal



FL Observations
OK with the first bullet: 
· ZTE, Spreadtrum, Futurewei, Interdigital, NEC, OPPO, Ericsson, Samsung, Apple, Qualcomm
Disagree with first bullet: 
· Huawei,HiSilicon
2nd subbet may be too specific or needs clarification: Samsung, Apple.

Based on the above, it seems the first bullet has good support, companies are encouraged to comment whether they are OK to keep the 2 bracket points or remove them

[MEDIUM] Feature Lead Proposal 5.2.2-v1
Regarding Scheme 1 SL-PRS resource allocation, 
· [It is up to further discussion in other working groups whether it is the gNB and/or the LMF that allocates the resources]
· Study how the SL-PRS resource allocation is indicated to the UE [by the gNB and/or the LMF] (e.g., High layer signalling, DL MAC-CE, dynamic grant, configured grant Type 1/Type 2)

Companies views

	CATT
	OK to keep both bullets.

	Qualcomm
	We prefer the previous version of the proposal but are ok with this one.

	OPPO
	OK to keep the 2 bracket points 

	Nokia, NSB
	OK

	[bookmark: _Hlk112217207]NEC
	OK to keep the 2 bracket points

	CEWiT
	We feel second bullet should be the first bullet and text in the bracket should be removed. Further the present first bullet can be changes as,

· It is up to further discussion in other working groups who will allocate the SL-PRS resources e.g. the gNB and/or the LMF


	Spreadtrum
	OK

	Samsung
	O.K

	Intel
	We are okay without the first sub-bullet. 



5.2.3 Scheme 2

The following proposals were made in the submitted documents:

	Futurewei
	Proposal 4: SL-PRS configuration for SL positioning should be controlled by gNB/LMF when SL UEs are in coverage or partial coverage.

Proposal 9: Identify and study triggering mechanism, if necessary, for Mode 2 SL positioning, which may be applicable regardless of the network coverage.

Proposal 10: Consider reusing or extending the IUC framework to support either target UE or anchor UE requests to trigger the SL positioning procedure at PHY layer.

Proposal 11: Consider reusing or extending the IUC framework to support condition-based trigger of the SL positioning procedure.


	Nokia, NSB
	[bookmark: Proposal88522]Proposal 24: Study assistance and avoidance of conflicts for SL PRS configurations among peer Ues, including mechanisms based on inter-UE coordination (IUC). 


	LGE
	Proposal 26: The resource selection based on the inter-UE coordination message defined in Rel.17 SL can be considered also for SL PRS resource selection.
Proposal 29: Congestion control in SL positioning needs to be studied.


	Huawei, HiSilicon
	Proposal 20: SL-PRS transmission request should be carried by lower layer signaling, such as UCI or MAC CE, which also includes the requested SL-PRS characteristics.
Proposal 21: SL-PRS resource schedule information should be carried by DCI.

Proposal 19: Support periodic resource reservation for SL-PRS transmission.
· In each reserved occasion, the UE still needs to transmit the SCI to indicate the actual transmission of SL-PRS.
Proposal 22: The candidate PSCCH resources can be designed based on the pre-configuration of SL-PRS, such as number of SL-PRS resources.
Proposal 23: The mapping scheme between PSCCH resource and SL-PRS resource can be designed.


	ZTE
	Proposal 14: If SCI trigged SL-PRS is applied, the sensing window size should be no less than the interval between two SCIs triggering SL-PRS
Proposal 15: Study SL-PRS IUC to maximize resource utilization and minimize resource conflicts.

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

	Vivo
	1. 
· 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 in Scheme 2.


	NEC
	Proposal 1: The resource allocation of SL-PRS in time and frequency domain should support non-continuous resource allocation.
Proposal 9: The IUC method could be considered based on necessary enhancement for OCC SL positioning.

	CATT, GOHIGH
	Proposal 12: For the resource allocation of SL-PRS in resource pool: 
· Under the in-coverage scenario, gNB should schedule the resources of SL-PRS for all Ues, similar to the Mode 1 mechanism in Rel-16 NR V2X.
· Under the out-of-coverage scenario or partial coverage scenario, the resources of SL-PRS should be allocated by resource sensing and exclusion, similar to the Mode 2 mechanism in Rel-16 NR V2X. Random resource selection mechanism can also be considered to reduce the sidelink positioning latency.

	OPPO
	Proposal 1: Current mode 2 resource allocation in sidelink communication should be the baseline for UE autonomous resource allocation of SL PRS.

	Intel
	For a shared resource pool, periodic, aperiodic, and semi-persistent transmissions of SL-PRS are supported for both resource allocation schemes 1 and 2. 
2. For SL-PRS transmissions in a shared resource pool using scheme-2, reuse of the resource allocation methods defined for SL communication for single shot transmissions is considered as the starting point.
15. Study if a resource allocation enhancement for double-sided RTT is necessary.
2. Study the definition of scheme-2 resource allocation for periodic, aperiodic, and semi-persistent SL-PRS transmission in a dedicated resource pool. This procedure comprises of sensing, resource exclusion, and resource selection. 
2. Congestion control for SL positioning in a shared resource pool follows the congestion control measures and definitions of SL communication.
2. Study if congestion control is necessary for SL positioning in a dedicated resource pool.
2. Study how to include SL positioning transmission/reception into the SL intra-UE prioritization framework.

	Samsung
	Proposal 2: 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.

Proposal 6: In Scheme 2 (UE autonomous resource allocation), UE can decide SL PRS resource based on the existing Mode 2 resource allocation mechanism and the corresponding information is indicated by 1st SCI.


	CMCC
	[bookmark: OLE_LINK630][bookmark: OLE_LINK750][bookmark: OLE_LINK631]Proposal 12: Centralized scheduling mechanism, e.g., mode 2(d) like method discussed in Rel-16 NR sidelink, can be considered for resource allocation for SL positioning PRS.

	CEWiT
	Proposal 10: For SL PRS resource allocation both scheme 1 (network-centric) and scheme 2 (UE autonomous selection) should be supported.

Proposal 12: For scheme 2, PRS resources will be configured in the following possible way,
· Option 1: PRS resource will be provided by one of the assisting resources for all assisting UE
· Option 2: Each assisting UE will find the PRS resource individually. 


	Interdigital
	Proposal 16: Support both Scheme 1 and Scheme 2 for in-coverage SL positioning. 
Proposal 17: Study how the gNB switches between Scheme 1 and Scheme 2 based on UE feedback.
Proposal 18: Support Scheme 2 for out-of-coverage SL positioning based on R16/R17 Mode 2 resource selection (sensing). 

	Qualcomm
	Proposal 12: Support both network-centric SL-PRS resource allocation and UE autonomous SL-PRS resource allocation.
[bookmark: _Toc111193222]Proposal 13: Higher layers select and indicate resources for SL-PRS in UE-autonomous SL PRS resource selection.
[bookmark: _Toc111193224]Proposal 15: RAN1 to study potential mechanisms for SL-PRS resource coordination across a number of transmitting Ues (e.g. IUC-like solutions).

	Xiaomi
	Proposal 10: Sensing based SL PRS resource selection shall be supported for UE autonomous resource allocation.
Proposal 11: Further study whether and how a UE allocate SL PRS resource for other UE transmission shall be supported.
It shall be further investigated whether a UE can allocate SL PRS resource for another UE. For example, when performing ranging between two Ues and one-way RTT is used, the UE initiates the ranging procedure can allocate resource for the peer UE to send back the SL PRS signal. 


	Ericsson
	Proposal 3 Regarding SL-PRS resource allocation, both Scheme 1 (network-centric SL-PRS resource allocation) and Scheme 2 (UE based SL-PRS resource allocation) can be considered in NR Rel-18.
Proposal 4 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.



[CLOSED] Feature Lead Proposal 5.2.3-v0
Regarding Scheme 2 SL-PRS resource allocation, study the following aspects:
· Resource selection mechanism
· Lower-layer-based selection or higher-layer-based selection
· Inter-UE coordination 
· consider reusing or extending the Rel-17 IUC framework
· Congestion control mechanisms for SL-PRS
· Whether to support a centralized scheduling mechanism (e.g. mode 2(d) like method)
· Whether a UE could allocate resource(s) for another UE to transmit SL-PRS
Companies views

	ZTE
	OK

	CATT
	OK

	Spreadtrum
	Support

	Futurewei
	OK

	NEC
	Support

	OPPO
	Scheme 2 is similar to legacy Mode 2 solution, where resource exclusion based on SCI decoding and SL RSRP measurement is performed at PHY, and final resource selection within the candidate set reported by PHY is performed at MAC, both lower layer and higher layer are involved, the meaning of “Lower-layer-based selection or higher-layer-based selection” is unclear.

	Ericsson
	Not sure if some of the items listed above are in RAN1 scope.

Particularly, “Congestion control mechanisms for SL-PRS” doesn’t seem to be in RAN1 scope.  So we prefer to remove this.

	Continental Automotive GmbH
	More clarification is required on precise meaning of “lower-layer-based selection” and “higher-layer-based selection”. Also agree with Ericsson’s comment.

	Huawei, HiSilicon
	OK

	Samsung
	O.K in general. BTW, what it this difference between the second bullet and the last bullet?

	Apple
	Okay

	Sharp
	Support

	Nokia, NSB
	Similar to OPPO’s comment, for SL traditionally the selection has been split between MAC and PHY.
Regarding the last two bullet points, aren’t these just cases of using/extending the Rel-17 IUC framework and should hence be subbullets of IUC?

	Xiaomi
	OK

	Qualcomm
	We support the proposal



FL Observations
To OPPO, Nokia, NSB: Scheme 2 has “similar to mode 2” in example; but the main definition for now is that: “UE autonomous SL-PRS resource allocation”. I am fine to remove the subbulet to let companies provide their views in the next bullet. 
To Ericsson, Continental: Lets see what other companies think about this. For example, CBR, CR is defined in RAN1 38.215. Also, I checked and back in NR Rel-16 SI this was agreed:
Agreements:
RAN1 studies further how to use
· priority,
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least
· resource allocation and
· congestion control and
· resolution of in-device coexistence issues and
· power control
Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.
Conclusion:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase

And there more and more proposals. Based on the above, we make the following suggestion: 

[bookmark: _Hlk112216116][MEDIUM] Feature Lead Proposal 5.2.3-v1
Regarding Scheme 2 SL-PRS resource allocation, study the following aspects:
· Resource selection mechanism
· Lower-layer-based selection or higher-layer-based selection
· Inter-UE coordination 
· Consider reusing or extending the Rel-17 IUC framework, 
· whether to support a centralized scheduling mechanism (e.g. mode 2(d) like method)
· whether a UE could allocate resource(s) for another UE to transmit SL-PRS
· Physical layer aspects for Congestion control mechanisms for SL-PRS
Companies views

	CATT
	OK

	Qualcomm
	OK

	OPPO
	OK

	Nokia, NSB
	OK

	NEC
	OK

	CEWiT
	Okay 

	Spreadtrum
	OK

	Samsung
	OK

	CMCC
	Support

	Intel
	OK




6 Positioning Measurements Report

The following agreement was reached the previous meeting: 

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




6.1 Contents of the positioning measurement report

	Huawei, HiSilicon
	Proposal 8: SL positioning measurement shall be treated as regular communication data, and be transparent to physical layer and transmitted over the communication resource pool.


	LGE
	Proposal 13: Measurement report between UEs is transmitted by the existing higher layer signaling (e.g. PC5-RRC or MAC CE).


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

	Vivo
	· MAC CE or high layer signaling (e.g SLPP) can be considered to carry SL measurement report as SL CSI report.

	CATT, GOHIGH
	Proposal 20: For SL positioning, time stamp and quality metric(s) should be additionally included in the measurement report.
Proposal 21: Periodic, semi-persistent and aperiodic measurement report should be supported in SL positioning. And the sidelink positioning measurement should be a high-layer report.


	Lenovo
	Proposal 22: Support different SL Positioning reporting types including one-shot, triggered (event-based) and periodic reports.

Proposal 23: Measurement quality metrics should also be supported to assess quality of SL positioning measurements to assist the positioning calculation entity. 

	China Telecom
	Proposal 4: We prefer the time domain behavior of the Sidelink positioning measurement report to be semi-persistent and triggered. The contents of the measurement report can refer to the messages transferred in existed solutions with some changes on the transferred entities. 

	Samsung
	Proposal 13: Study the following as the candidate destination for SL measurement reporting
· Another UE
· gNB
· LMF (FFS by RAN2 whether it is a feasible option or not) 
Proposal 14: Study for Ues to indicate a reliability of known location information to the target UE for SL positioning.


	CEWiT
	Proposal 18: For the Sidelink Positioning measurement report, use a dedicated sidelink positioning resource pool configured for sidelink PRS.
Proposal 19: Sidelink positioning measurement report should be carried over PSSCH or PSFCH. 
Proposal 20: For sidelink Positioning measurement report configurations both the higher layer and lower layer ignaling should be used.


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

Proposal 22: A target and/or anchor UE reports SL positioning measurement to gNB/LMF in higher layer signalling in in-coverage scenario.

Proposal 23: A target UE receives positioning measurement reporting from anchor UE(s) in out-of-coverage scenario.

Proposal 24: Study resource allocation for SL-PRS measurement reporting.


	Qualcomm
	Proposal 16: SL positioning measurement reports are transmitted as any other sidelink data and no special resource allocation mechanism is introduced for them.
Proposal 21: From RAN1 perspective, with regards to the SL positioning measurement report, use as a starting point  the assumption that a SL positioning report shall be a high-layer report. Up to RAN2 & SA2 working groups to identify and design the necessary architecture, signaling and protocols.
Proposal 22: Study information to be included in a sidelink positioning measurement report, in addition to the basic UE measurements, including at least the following: time stamp(s), quality metric(s), UE-ID(s), SL-PRS resource ID(s).
Proposal 23: Support higher-layer one-shot measurement reporting.
Proposal 24: Support higher-layer periodic measurement reporting.

	NTT DOCOMO
	Proposal 5:
· For SL-RTT, anchor UE reports RX-TX time difference.
· Optionally, received RSRP of SL-PRS transmitted from the target UE and transmission power of SL-PRS transmitted from the anchor UE are reported.



[CLOSED] Feature Lead Proposal 6.1-v0
The sidelink positioning measurement report should at least include the following:
· One or more sidelink positioning measurement(s) (e.g. Rx-Tx, RSTD, RSRP, RSRPP, AoA)
· Timestamp associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· FFS any detail for the above
Companies views

	ZTE
	OK

	CATT
	Support. For the first bullet, the “Rx-Tx” measurement can be changed to “UE Rx-Tx time difference”.

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	NEC
	Support

	OPPO
	OK

	Ericsson
	The first bullet is related to proposals in Section 3.1.  May be remove the items in parentheses which would be covered by potential agreements in section 3.1.

	Continental Automotive GmbH
	OK.

	Huawei, HiSilicon
	OK

	Samsung
	The first bullet can be discussed after we make decision for Proposal 3.1

	Apple
	OK

	Sharp
	Support

	Nokia, NSB
	OK

	Qualcomm
	We support the proposal.




[MEDIUM] Feature Lead Proposal 6.1-v1
The sidelink positioning measurement report should at least include the following:
· One or more sidelink positioning measurement(s) (e.g. Rx-Tx, RSTD, RSRP, RSRPP, AoA)
· Timestamp associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· FFS any detail for the above
Companies views

	CATT
	Support

	Qualcomm
	OK

	OPPO
	OK

	Nokia, NSB
	OK

	NEC
	OK

	CEWiT
	Okay

	Spreadtrum
	OK

	Samsung
	OK

	CMCC
	Support





[OFFLINE CONSENSUS] Feature Lead Proposal 6.1-v1
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s) (e.g. Rx-Tx, RSTD, RSRP, RSRPP, AoA)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
· FFS any detail for the above


6.2 Signaling Discussion for the Positioning Measurement report

Based on the proposals described in previous section, we make the following observations:

	High layer signaling (not including MAC-CE)
	LGE, ZTE, Qualcomm, vivo, Interdigital (in-coverage), Huawei, HiSilicon

	SL-MAC-CE
	LGE, vivo

	Lower-layer report (e.g. over PSSCH or PSFCH)
	CEWiT, Interdigital (out-of-coverage non-unicast)



[CLOSED] Feature Lead Proposal 6.2-v0
With regards to the sidelink positioning measurement report,
· For out of coverage scenarios, the sidelink positioning measurement report should be
· Opt. 1: higher layer signaling 
· Opt. 2: SL-MAC-CE
· Opt. 3: Lower layer signaling (e.g. PSFCH, SCI)
· For the remaining scenarios, higher layer signaling for the positioning measurement report should be supported.

Companies views

	ZTE
	OK.  Techinically, we don’t think two report mechanism should be supported, so option 1 is preferable. 

	CATT
	OK. We prefer Opt. 1(higher layer signaling).

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Ok

	NEC
	Support

	OPPO
	Minor modification:
 “For out of coverage scenarios, the sidelink positioning measurement report should be one of ”

	Ericsson
	We think option 1 may be enough.  But this can be discussed later. We suggest to reword the bullets to reflect that these options are considered (right now it looks like all should be supported). 
Similar comment as for other proposals regarding the use of “supported”. 


	Continental Automotive GmbH
	Support first bullet. For second bullet, not clear why Opt. 2 and Opt. 3 should be excluded (e.g. in partial coverage scenarios).

	Huawei, HiSilicon
	Option 1.

	Samsung
	We suggest to discuss this issue in the next meeting (After RAN2 discussion on SL positioning architecture)

	Apple
	OK

	Sharp
	Support

	Nokia, NSB
	Regarding the 2nd bullet, “remaining scenarios” presumably includes partial coverage. The current proposal then leads to the following behaviour of a UE which is out of coverage:
If at least one of the other UEs involved in the positioning procedure is in-coverage (partial coverage scenario), then higher layer signalling has to be used. Otherwise, the 3 options in the first bullet apply. From the point of view of the out-of-coverage UE we are not convinced that this distinction is well motivated.

	Qualcomm
	Option 1



FL observation
Seems there are comments from several companies. Making the whole proposal a study proposal would not make much progress since it was already agreed to study the following: 
Agreement
With regards to the Sidelink Positioning measurement report,
· FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.

What if we try to focus only on in-coverage case for now? For exmaple, the proposal below: 

[bookmark: _Hlk112217539][LOW] Feature Lead Proposal 6.2-v1
With regards to the sidelink positioning measurement report,
· For out of coverage scenarios, the sidelink positioning measurement report should be
· Opt. 1: higher layer signaling 
· Opt. 2: SL-MAC-CE
· Opt. 3: Lower layer signaling (e.g. PSFCH, SCI)
· For in-coverage UEs, higher layer signaling for the positioning measurement report should be supported.
Companies views

	CATT
	Support.
We can fistly disucss the IC UEs.

	Qualcomm
	We are ok with the proposal 

	Nokia, NSB
	OK

	NEC
	Support 

	CEWiT
	We are okay with the proposals

	Samsung
	We suggest to discuss this issue in the next meeting (After checking RAN2 agreements on SL positioning architecture)



7 SL PHY-layer Positioning Procedures

7.1 SL-PRS Power control

The following agreement was reached previous meeting: 

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



In this meeting, the following proposals were made:

	Futurewei
	Proposal 2: Deprioritize SL-PRS power control discussion until SL-PRS design is agreed. 


	LGE
	Proposal 30: Further discussions are needed whether DL pathloss or SL pathloss or both are needed to adapt the transmission power of the SL PRS.


	Huawei, Hisilicon
	Proposal 24: Support to design SL-PRS power control scheme based on DL pathloss and SL pathloss.
Proposal 25: Support to use SL PRS as the pathloss reference signal.


	ZTE
	Observation 5: Power of SL-PRS transmission may be different from S-SSB block, PSSCH, PSCCH or PSFCH.
Proposal 16: Support introducing the close loop power control in SL-PRS power control formula.


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


	OPPO
	Proposal 1: In sidelink positioning, SL PRS is at least subject to DL pathloss based power control.
Proposal 2: 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.

	Lenovo
	Proposal 13: 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.

	Intel
	2. 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. 
2. 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.

	Samsung
	Proposal 15: 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


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


	Qualcomm
	[bookmark: _Toc111193234]Proposal 25: Study SL-pathloss based OLPC for SL-PRS transmission.
[bookmark: _Toc111193235]Proposal 26: Support DL-pathloss based OLPC for SL-PRS transmission for in-coverage Ues.

	Apple
	
Observation 1: SL PRS power control is necessary especially in in-coverage scenarios to prevent unnecessary co-channel interference in the network.

Proposal 14: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.


	Sharp
	Support



[CLOSED] Feature Lead Proposal 6.1-v0
With regards to the power control for SL-PRS more views are requested to be provided to the following topics: 
· Type of power control to be supported:
· Alt. 1: Open Loop PC only
· Alt. 2: Open loop and closed loop PC
· For the dedicated resource pool for SL-PRS
· For out-of-coverage UEs,
· Opt. 1: Use of SL-PRS as the pathloss reference signal
· Opt. 2: Other solution (please describe)
· For the remaining Ues,
· Opt. 1: use DL-pathloss OLPC for SL-PRS transmission
· Opt. 2: Other solution (please describe)
· Study further power control for SL-PRS in shared resource pool (if agreed), relation of PC to the SL-PRS bandwidth and multiplexing options with other signals/channels
Companies views

	ZTE
	OK

	CATT
	We prefer to use either OLPC or CLPC, but not both of them as the power control scheme of SL-PRS. In fact, we prefere OLPC scheme.
And for in-coverage Ues, the the minimum pathloss between DL pathloss and SL pathloss should be used as the OLPC pathloss, but not the DL pathloss, since SL-PRS pathloss should be considered in the in-coverage case.
Our preferred updated version as follows,
Updated [LOW] Feature Lead Proposal 6.1-v0
With regards to the power control for SL-PRS more views are requested to be provided to the following topics: 
· Type of power control to be supported:
· Alt. 1: Open Loop PC only
· Alt. 2: Open loop and cClosed loop PC only
· For the dedicated resource pool for SL-PRS
· For out-of-coverage Ues,
· Opt. 1: Use of SL-PRS as the pathloss reference signal
· Opt. 2: Other solution (please describe)
· For the remaining Ues,
· Opt. 1: use the minimum pathloss between DL pathloss and SL pathloss as the pathloss for DL-pathloss OLPC for SL-PRS transmission
· Opt. 2: Other solution (please describe)
· Study further power control for SL-PRS in shared resource pool (if agreed), relation of PC to the SL-PRS bandwidth and multiplexing options with other signals/channels


	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Ok with the FL’s version, BTW the proposal number should be “7.1-v0”?

	OPPO
	As we commented previously, based on existing agreement, multiplexing between SL PRS and other signals/channels has not been precluded yet, there is no point to discuss PC solution for dedicated resource pool and shared resource pool separately at least at this stage.
It is not necessary to associate the PC scheme with coverage status either, although we tend to agree that out of coverage UE only needs to follow SL pathloss based PC, in coverage UE may need to follow both SL pathloss and DL pathloss based PC.

	Ericsson
	We think open loop PC is enough.

Other items listed above need further detailed study.

	Huawei, HiSilicon
	Is there any clear definition of close loop power control? Does it imply that UE A sends TPC to UE B for the SL-PRS transmitted by UE B?

“out-of-coverage UE” and “the remaining Ues” should be changed to “for transmission of SL-PRS on a SL frequency that is out of coverage” and “for transmission of SL-PRS on a SL frequency that is in coverage”.

The rest part revised from CATT is OK.

	Samsung
	For the first bullet, we prefer Alt1. (no clear motivation for Alt 2 at this stage).
For the second/third bullet, we suggest simply to study DL pathloss and/or SL pathloss for SL-PRS power control.
Also, we suggest to study about ‘maximum power based on congestion control’ for SL-PRS power control.

	Apple
	Okay with proposal

	Nokia, NSB
	Not really clear what OLPC means in the case of SL: For DL, a gNB indicates itx TX power, so a UE can work out the DL pathloss. For SL on the other hand, a TX UE does not indicate its TX power, so a SL RX UE cannot determine SL pathloss. Does OLPC in this proposal purely refer to OLPC based on DL pathloss? 

	Qualcomm
	We do not see the need to introduce closed loop power control. It was discussed and not supported in NR Sidelink Rel-16. Even for in-coverage UEs, DL pathloss OLPC might not be configured. We propose to use the wording from Rel-16 SL:

With regards to the power control for SL-PRS more views are requested to be provided to the following topics: 
· Type of power control to be supported:
· Alt. 1: Open Loop PC only
· Alt. 2: Open loop and closed loop PC
· For the dedicated resource pool for SL-PRS
· Opt. 1: Use of SL-PRS as the pathloss reference signal
· Opt. 2: Use DL-pathloss OLPC for SL-PRS transmission
· Opt. 3: Use both DL-pathloss OLPC and SL-pathloss OLPC for SL-PRS transmission.
· The options can be indepdenetly enabled/disabled by (pre-)configuration.
· For out-of-coverage UEs,
· Opt. 1: Use of SL-PRS as the pathloss reference signal
· Opt. 2: Other solution (please describe)
· For the remaining Ues,
· Opt. 1: use DL-pathloss OLPC for SL-PRS transmission
· Opt. 2: Other solution (please describe)
· Study further power control for SL-PRS in shared resource pool (if agreed), relation of PC to the SL-PRS bandwidth and multiplexing options with other signals/channels




FL observation
There doesn’t seem to be good convergence yet. I would like to do step back and suggest a more general proposal at this point: 

[LOW] Feature Lead Proposal 6.1-v1
With regards to the power control for SL-PRS study further 
· Opt. 1: Open Loop PC
· Opt. 2: Closed loop PC
· Study further at least the following aspects: which reference signal to be used as pathloss reference signal, power control for SL-PRS in a dedicated or a shared resource pool, relation of PC to the SL-PRS bandwidth, multiplexing options with other signals/channels
Companies views

	CATT
	Support.

	Qualcomm
	We to not prefer to consider closed loop power control since it was considered and not adopted for SL 

	Nokia, NSB
	As in our previous comment, what exactly is the meaning of open loop and closed loop here?
In Rel-16, we introduced power control based on SL pathloss for unicast. This uses RSRP reporting from the RX UE to the TX UE, so it could be considered closed loop, since the loop TX UE -> RX UE -> TX UE literally is closed by this reporting.

	CEWiT
	Okay to study the both the option though  opt 1 we prefer

	Samsung
	We also not prefer to consider the closed loop PC. Also, we suggest to study about ‘maximum power based on congestion control’ for SL-PRS power control.




7.2  SL-PRS Beam management

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


	CATT, GOHIGH
	Proposal 23: There is no need to specify SL-PRS beam management in Rel-18.

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




7.3 Miscellanous proposal on PHY-layer Procedures


	LGE
	Proposal 14: If RX UE fails to receive SL PRS or the quality of the received SL PRS does not meet the requirement, RX UE sends SL PRS retransmission request so that TX UE retransmits the previous SL PRS.
Proposal 27: SL synchronization procedure is performed by the UE that performs SL positioning.
Proposal 28: Further study is needed on the solution that mitigates the performance loss of SL positioning due to the synchronization timing offset between Ues.
Proposal 31: When two SL PRS resources collide among TX and RX, a prioritization rule is necessary to drop either operation.
Proposal 32: When SL PRS resource and UL transmission resource collide each other, a prioritization rule is necessary to drop either operation.

	Sony
	[bookmark: _Toc111194528]Proposal 7: Consider supporting multiplexing of SL-PRS from multiple Ues within a given set of resources.


	Lenovo
	Proposal 21: RAN1 to further study the prioritization of SL positioning measurements depending on the known position and accuracy of the SL transmitter.

	Interdigital
	Proposal 25: Study SL mechanism to allow the target UE to process SL-PRS measurements for SL positioning.

	Fraunhofer IIS, Fraunhofer HHI
	Support the transmission and reception of positioning sidelink RSs with PRUs.

	NTT DOCOMO
	Proposal 4:
· For SL-RTT, SL-PRS transmission is an implicit request to be anchor UE.
· When the destination UE receives the SL-PRS, the UE performs behavior as an anchor UE.





8 Joint SL and Uu Positioning

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

	ZTE
	Proposal 6: Support joint SL and Uu positioning method for in-coverage scenarios and partial-coverage scenarios.


	Vivo
	Prioritize sidelink-based positioning for SL positioning.

	Sony
	[bookmark: _Toc111194529]Proposal 8: 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.

	Lenovo
	Proposal 9: RAN1 to support hybrid positioning under the following models: 
· Hybrid Positioning Model A – Hybrid positioning using hybrid interfaces including the support of Uu and SL measurements for SL position calculation.
· Hybrid Positioning Model B – Hybrid positioning using hybrid technologies including the support of RAT-dependent and RAT-independent methods for SL position calculation.
Proposal 18: 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).

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


	Sharp
	· Uu positioning methods for hybrid positioning are the methods of existing Rel-16/17 positioning

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


	NTT DOCOMO
	Proposal 6:
· Study whether SL-positioning can use Uu measurement or not.
· If supported, some anchor UE in SL-positioning method can be replaced to gNB, and study when/how replaced.

	Fraunhofer IIS, Fraunhofer HHI
	Observation 2: 	Association of SL ranging with TDOA and RTT measurements is beneficial for the overall positioning performance

Proposal 10: 	Integrate the reporting of sidelink measurements into the reporting framework for DL-TDOA, UL-TDOA and multi-RTT based positioning 



9 Terminology Alignment

	Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
· Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.
· Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.
· Sidelink positioning reference signal (SL PRS): reference signal transmitted over SL for positioning purposes.
· SL PRS (pre-)configuration: (pre-)configured parameters of SL PRS such as time-frequency resources (other parameters are not precluded) including its bandwidth and periodicity. 
· Continue discussion on additional terminology clarification(s) such as: Initiator UE, Responder UE, Sidelink Positioning group, reference UE, etc, including whether such terminology is needed within RAN1 discussion. 

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



	CATT, GOHIGH
	Proposal 24: The location coordinates of anchor UE should be known at least for SL absolute positioning.

	Lenovo
	Observation 1: Terminology needs to be defined as to which UE starts a SL positioning/ranging session and which UE(s) is/are the intended recipient or responder of the SL positioning/ranging session.

Proposal 1: RAN1 to consider the following additional terminology during the study:
· Initiator UE initiates a SL positioning/ranging session, e.g. anchor UE, target-UE, assistance UE
· Responder UE responds to a SL positioning/ranging session from an initiator UE, , e.g. anchor UE, target-UE, assistance UE.

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


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


	Qualcomm
	[bookmark: _Toc111193211]Proposal 2: Introduce the term joint SL/Uu positioning, which, from a RAN1 perspective, corresponds to a positioning mode where at least one of the Ues performs SL positioning/ranging measurements and location/range is computed using measurements derived on both SL and Uu. 

	Sharp
	· Absolute positioning: Deriving an absolute position of a target UE by using the measurement result(s) from/to one or more anchor Ues whose positions are known.
· Relative positioning: Deriving a relative position of a target UE relates to an anchor UE by using the measurement result from/to the anchor UE whose location information is not required. 
· Ranging: Deriving either a distance or a direction of a target UE relates to an anchor UE by using the measurement result from/to the anchor UE whose location information is not required


	Ericsson
	Proposal 1 [bookmark: _Toc111211318]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.




[CLOSED] Feature Lead Proposal 9.A-v0
For the purpose of RAN1 discussion during this study item, with regards to the terminology of “Anchor UE”
· The location coordinates of anchor UE should be known for SL absolute positioning, and do not need to be known at least for relative positioning, or ranging
Companies views

	CATT
	Support.
For absolute positioning, it is reasonable that the location coordinates of anchor UE should be known, otherwise, how to locate the absolute position of the target UE?

	OPPO
	OK

	Ericsson
	ok

	Continental Automotive GmbH
	OK.

	Samsung
	We think that the location coordinates of anchor UE should be known for relative positioning also based on it’s definition.

	Apple
	OK

	Sharp
	OK

	Qualcomm
	OK




[LOW] Feature Lead Proposal 9.A-v1
For the purpose of RAN1 discussion during this study item, with regards to the terminology of “Anchor UE”
· The location coordinates of anchor UE should be known at least for SL absolute positioning 
· FFS: for relative positioning

Companies views

	CATT
	Support.

	Qualcomm
	OK

	Nokia, NSB
	OK

	Samsung
	OK BTW, why FFS for relative positioning?




[CLOSED] Feature Lead Proposal 9.B-v0
Consider the following additional terminology
· Initiator UE: corresponds to a UE that initiates a SL positioning/ranging session.
· Responder UE: corresponds to a UE that responds to a SL positioning/ranging session from an initiator UE
· Assisting UE group: Assisting UE group is a group of one or more UE(s) that can be configured to transmit and/or receive SL-PRS to/from the target UE, and/or transmit sidelink positioning measurement report(s).
· Sidelink positioning group: A group of UEs including a target UE and one or more anchor Ues, who participate in same positioning procedures.
· Joint SL/Uu positioning: Corresponds to a positioning mode where at least one of the Ues performs SL positioning/ranging measurements and location/range is computed using measurements derived on both SL and Uu.
Companies views

	CATT
	Support the terminologies of Initiator UE and Responder UE.

	Spreadtrum
	Support

	Futurewei
	OK

	InterDigital
	Support

	OPPO
	OK

	Continental Automotive GmbH
	OK.

	Huawei, HiSilicon
	We do not need to agree to the first four terminologies, because they do not have RAN1 spec impact.

	Samsung
	We suggest to define additional terminology in the next time if necessary.

	Apple
	OK

	Sharp
	Support

	Nokia, NSB
	OK, except we have some doubts about “Assisting UE group”. We haven’t defined “Assisting UE”, instead we have defined “anchor UE” which seems to be very similar/identical. Should this be called “Anchor UE group”? If not, what is the exact difference between the UEs in an “Assisting UE group” and the anchor UEs?

	Qualcomm
	OK



FL observation
Seems only the last bullet may have almost full consensus, so for now let me try if keeping this will be agreeable: 

[LOW] Feature Lead Proposal 9.B-v1
Consider the following additional terminology
· Joint SL/Uu positioning: Corresponds to a positioning mode where at least one of the Ues performs SL positioning/ranging measurements and location/range is computed using measurements derived on both SL and Uu.
· FFS: Whether to add terminology on Initiator UE, responder UE, Anchor UE group, Sidelink positioning group

Companies views

	CATT
	OK

	Qualcomm
	OK

	Nokia, NSB
	OK

	Samsung
	OK




10 SL Positioning Architecture And Signaling Discussion

A lot of companies provided proposals and discussions on the high-layer architecture, procedures, and System-level proposals; topics that are already being discussed in SA2 (TR 23.700-86). It may be more efficient to try to avoid repetition of the discussions unless it is considered necessary. Example of proposals that appear to be already discussed in SA2, and may be more related to potential SL Positioning architecture(s) are shown in the subsections below: 

	Futurewei
	Proposal 1: Identify and study mechanisms for an anchor SL UE to inform other SL UEs whether it supports positioning anchor functionalities.

Proposal 8: Study the anchor node selection procedure, for instance based on signal strength, type of synchronization, location (zone ID) etc. 


	Nokia,NSB
	[bookmark: Proposal88523]Proposal 25: Study (re)selection of SL-PRS configuration as per target-anchor link conditions.


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

	Spreadtrum
	Proposal 14: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.
Proposal 15: Considering energy efficient of SL-PRS transmission, feedback mechanisms should be considered.

	vivo
	· 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. 

· Unicast, groupcast and broadcast should be studied for SL positioning in Rel-18.


	Sony
	[bookmark: _Toc111194530]Proposal 9: Consider supporting UE-types classification for V2X positioning (e.g., RSU, VRU, Car).
[bookmark: _Toc111194531]Proposal 10: Consider adapting positioning procedure based on the region/zone of the UE.
[bookmark: _Toc111194532]Proposal 11: Consider supporting positioning procedure with the assistance of another UE for the estimation of relative positioning and relative angle.

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

Proposal 11: RAN1 to consider the triggering mechanism of SL PRS transmission(s) in terms of which entity, e.g., anchor-UE, target-UE, gNB, LMF and the type of trigger, e.g., higher-layer SL positioning/ranging service request. RAN2 input may be required.

Observation 10: In SL positioning, both the initiator and responding UEs can be supported to perform SL positioning measurements within the same session.



	CEWiT
	Proposal 1: RAN 1 should seek clarification from RAN 2 and SA2 about architecture changes to be considered for the out-of-coverage scenario case pertaining to the following questions,
0. Where should be the LMF located?
0. What should be the protocol between LMF and UEs for the out-of-coverage scenario?
0. What additional node should be considered?

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


	Interdigital
	Proposal 2: Study LMF’s role in SL positioning and its interaction with the gNB for in-coverage SL positioning. 

Proposal 3: Study cast type of SL transmissions used for SL positioning procedures.

Proposal 11: Support both MO-LR and MT-LR for in-coverage SL positioning. 

Proposal 12: Study SL mechanisms to support MO-LR for out-of-coverage SL positioning. 

Proposal 13: Study discovery mechanisms for a target UE to identify one or more anchor UEs in a SL positioning group.


	
	

	Apple
	Proposal 8: RAN1 should discuss the assumption on  the positioning entity (LMF) in the case of in-coverage, partial-coverage and out of-coverage cases


	NTT DOCOMO
	Proposal 7:
· Send an LS to RAN2/RAN3/SA2 to ask whether initiator UE and responder UE are supported or not, and if supported, whether PHY layer signaling is necessary or not.


	DENSO CORPORATION
	Observation 1:	LPP-like signaling between the UEs for sidelink positioning does not exist for location information exchange.
Proposal 1:	RAN1 to consider signaling protocol for location information exchange between the UEs.
Observation 2:	It is useful for the UE that obtains accurate location information to be the Anchor UE.
Proposal 2:	RAN1 to consider the conditions for a UE to be an Anchor UE.


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

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

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

	Ericsson
	Proposal 2 [bookmark: _Toc111211323]It should be possible for LMF to request sidelink positioning measurements between UEs.
Proposal 3 [bookmark: _Toc111211324]In out-of-coverage, UE-based positioning solution should between pairs of UEs, where UEs discover other UEs capable of supporting in positioning, and initiate unicast ranging measurements towards these nodes. A UE acting as a location server for another UE, i.e. centralizing assistance data from other UEs,  is not considered in Rel-18. 


	Samsung
	Proposal 11: Study a procedure for SL UE to decide whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).




FL Note: We will wait progress in remaining sections before proceeding with this topic

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.




[LOW] Feature Lead Proposal 10-v0
RAN1 to wait for further progress from RAN2 with regards to SL Positioning Architecture before treating the above proposals in this meeting

Companies views
	CATT
	OK

	Qualcomm
	It is not clear that RAN1 should be taking any action here. RAN2 is already working on the architecture as assigned by the WID.

	Samsung
	Agree with QC’s comment




11 Other Propoposals

	ZTE
	Proposal 17: Rel-18 NR sidelink positioning can focus on ITS and licensed spectrum first.


	Lenovo
	Proposal 20: RAN1 to consider different SL PRS processing capabilities depending on the UE-type.
Proposal 24: RAN1 to further discuss the benefits of PRUs and assistance UEs in SL positioning/ranging procedures.

	Sharp
	· Irrespective of whether location of an anchor UE is known or unknown, for relative positioning and ranging, the positioning method using a single anchor UE should be supported




12  Proposals for Offline Discussion

This section will contain proposals for discussion during offline time


13 Proposal for Online Discussion

This section will contain proposals for discussion during online time
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15 Previous Agreements of 9.5.1.3
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
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The following candidate techniques were identified for NR DL and UL-based positioning support:

- Round-trip time (RTT) with one or more neighbouring gNBs/TRPs for NR DL and UL positioning should be

for FR1 and FR2.

- E-CID based positioning

E-CID downlink measurements should be supported based on at least RRM measurements defined in NR
Rel. 15

Support of NR Rel-16 signals, measurements and procedures for E-CID are left to future specification work

NR Rel-15 signals may be used to define additional UE/gNB measurements to facilitate E-CID support





