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It has been capture in “New WID on Expanded and Improved NR Positioning” [1] to specify measurements and reporting for SL positioning.
	· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].


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. 
Discussion information 
[bookmark: Pro2]The proposals are ranked according to HIGH, MEDIUM, LOW. The intention is to start in the offline/online sessions from the HIGH proposals
Sidelink Positioning Measurements: Procedures and definitions
It was explicitly captured in the WID to focus on positioning methods including “RTT-type solutions using SL, SL-AoA, and SL-TDOA”. Moreover, the following agreements were reached in the study phase. 

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


Based on the submitted contributions and above agreements, discussion in this section is divided into the following sub-sections:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement and RTOA measurement
· SL-PRS based RSRP measurement and RSRPP measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

Corresponding issues for sidelink positioning measurements mentioned by companies are categorized into each of above subsection. During RAN1 #112bis, it is expected for companies to clarify the issues, debate on necessity of resolving the issues and progress on directions to address the high priority issues. 

[bookmark: _Ref127547184]SL-PRS based Rx-Tx measurement 
The following agreements were achieved in previous meetings for SL-PRS based Rx-Tx measurement.
Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· [bookmark: _Hlk133003163]Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
· Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3
The following agreements were achieved in RAN1 #112bis-e.
Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
Based on the submitted contributions, the following issues are identified to be related to this topic.
[CLOSED] Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time
The following proposals are identified to be related to this issue. 
	R1-2304346
Nokia
	Proposal 6: Support Alt 1 of Rx-Tx measurement definition: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.
Proposal 7: If Alt3 of Rx-Tx measurement definition is supported, support an indication on SyncRef change from one UE to the other.


	R1-2304366
FUTUREWEI
	Discussion on measurements and reporting for SL positioning
Proposal 1: Support in the Rx-Tx measurement report the indication of source of synchronization, if necessary.
Observation 1: Alt 1 and Alt 3 can be equivalent if in Alt 3 the Rx-Tx time difference is adjusted accordingly when the source of synchronization changes, which can be done at LMF.


	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
For Rx-Tx timing difference,
·  The performance of Alt 3 will decrease with timing error, while timing error has not impacted on Alt 1.
· For Alt 3, even if part of UEs (e.g., 20% UE) are impacted by timing error, the overall performance will drop severely(from 0.28@90->4.9@90%) and it is difficult to satisfy the requirement.


	R1-2304563
Spreadtrum 
	Discussion on measurements and reporting for SL positioning
Proposal 1: Actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 1: For definition of SL-PRS based Rx-Tx measurement, support
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 1: For definition of SL-PRS based Rx-Tx measurement for single-sided RTT, Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu (Alt3) should be reused.
Proposal 2: For definition of SL-PRS based Rx-Tx measurement for double-sided RTT, actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement (Alt1).


	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 1: 
· For the transmission time considered for the Rx-Tx time difference measure the actual SL-PRS transmission time is used (Alt. 1).


	R1-2304907
xiaomi
	Discussion on measurements and reporting for SL positioning
Proposal 1: Definition of SL-PRS based Rx-Tx measurement is based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 3: UE Rx – Tx time difference for SL positioning is based on the actual SL-PRS transmission time, down-select from the following alternatives:
· Alt 1-1: The total Rx-Tx time difference is the sum of a slot-level UE Rx – Tx time difference and a finer granularity UE Rx – Tx time difference within a slot.
· Alt 1-2: SL Rx – Tx time difference is defined as mod(TUE-RX – TUE-TX+0.5ms, 1ms) – 0.5ms, where TUE-RX is the UE received timing of sidelink subframe #i from another UE, defined by the first detected path in time, TUE-TX is the UE transmit timing of sidelink subframe #j in which the UE transmits SL-PRS
· Both Rx time stamp and Tx time stamp associated with that Rx-Tx time difference should be reported.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
Proposal 1: Support the actual SL-PRS transmission time in defining Rx-Tx time difference measurement (Alt.1) for the purpose of addressing the Tx timing adjustment. 
Observation 1: The Rx-Tx time difference measurement definition in Rel.16/17 (Alt.3) may not be compatible with the SL positioning case where the SL-PRS Tx and Rx can be performed without ordering.
[bookmark: _Toc134797585]Proposal 2: Rx-Tx time difference measurement should be an absolute value, i.e., abs(TUE-Rx – TUE-Tx), if the actual Tx time stamp would be reported together with the measurement.



	R1-2305099
CMCC
	Discussion on measurements and reporting for SL positioning
Proposal 7: For definition of SL-PRS based Rx-Tx measurement, support Alt. 3 agreed in RAN1#112bis-e meeting, i.e.,
· UE SL Rx – Tx time difference is defined as TUE-RX – TUE-TX, where
· TUE-RX is the UE received timing of sidelink subframe #i from another Tx UE, defined by the first detected path in time.
· TUE-TX is the UE transmit timing of sidelink subframe #i.


	R1-2305126
InterDigital
	Measurement and reporting for SL positioning
Proposal 2: For the definition of SL-PRS based Rx-Tx measurement, RTT is defined based upon Rel-16/17 definition for gNB RTT/UE RTT in Uu. [Alt 3 in RAN1#112Bis Agreement]
Proposal 7: Study the impact of UE reference timing offset and mobility on single-sided RTT-based positioning.



	R1-2305200
Fraunhofer
	Measurements and reporting for SL positioning
Proposal 2: 	Support using the actual SL-PRS transmission time for the definition of SL-PRS based Rx-Tx time difference measurement.


	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 1: To minimize the impact of UE reference timing offset and mobility nn the Rx-Tx time difference measurement, select Alt 1 i.e.  actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement. The same method should be used for both single sided and double sided RTT


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
Proposal 7: Actual SL-PRS transmission time is used for the definition of the UE SL Rx-Tx time difference measurement (i.e. Alt 1).


	R1-2305428
OPPO
	Discussion on measurements and reporting for SL positioning
Proposal 1: The definition of SL-PRS based Rx-Tx measurement should be based on Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu, i.e., Alt 3 should be supported.


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 2: The SL-PRS based Rx – Tx time difference is defined as TUE-RX – TUE-TX where:
· TUE-RX is the UE received timing of sidelink subframe #i from another Tx UE, defined by the first detected path in time.
· TUE-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from the Tx UE
· Note: subframe #j can be subframe #i
· The range of Rx-Tx time difference is from -0.5 ms to 0.5 ms.


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 6: The distance and direction by UE movement between SL PRS transmission and reception timing is reported together with the associated RX-TX time difference measurement in SL RTT.

	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 7: RAN1 to support Alt.1 in defining the SL PRS-based Rx-Tx time difference measurement, where the actual SL-PRS transmission times are incorporated in the definition.


	R1-2305830
Ericsson
	Measurements and reporting for SL positioning
For SL-PRS based Rx-Tx definition, support Alt 1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.


	R1-2305837
MediaTek
	Measurement and reporting design for sidelink positioning
Proposal 2-1: For SL RX-TX time difference definition, reuse the R16/R17 definition in Uu
Proposal 2-2: The additional improvement over R16 could consider to report the transmission timing change quantity with the timestamp


	R1-2305884
Ericsson
	Measurements and reporting for SL positioning

	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 1: For definition of SL-PRS based Rx-Tx measurement, actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.




Based on companies TDoc, supporting company of Alt1 and Alt 3 is listed as following:
	· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Supporting company: Nokia, vivo, Spreadtrum Communications, CATT(for DS-RTT), Intel, ZTE, Sony, Fraunhofer, Apple, Qualcomm, Lenovo, Ericsson,CEWiT
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
· Supporting company: Huawei/Hisi, CATT(for SS-RTT), Xiaomi, CMCC, Interdigital,  OPPO, Samsung, MediaTek
· Alt3+ SL-PRS Tx/Rx timing change indication:
· Supporting company: Nokia, Futurewei, MediaTek



Based on FL’s counting of supporting companies, FL would still recommend Alt1 at this stage. However, FL would like to collect comments on the newly proposed compromise Alt3+SL-PRS Tx/Rx timing change indication. Based on companies’ input, FL would make the final recommendation.
[ROUND1][High] Collection of views on Alt3+ SL-PRS Tx/Rx timing change indication: 
[bookmark: _Hlk135214072]Version for view collection:
For definition of SL-PRS based Rx-Tx measurement, support the following Alt3 and indication of SL-PRS Tx/Rx timing change to minimize the impact of UE reference timing offset
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
Companies have already expressed their views in their Tdocs for Alt1 and Alt3. Thus companies are invited for comments in the following table mainly for Version for view collection in this round. 
Table 3.1.1 Collection of views
	Company
	Views on FL proposal 3.1.1-v1

	Fraunhofer
	Support

	Qualcomm
	Not support
As a compromise to resolve the deadlock, we propose the following:
Support both Alt 1 and Alt 3 with the UE indicating which alternative was used for the measurements.
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu


	OPPO
	We believe the change of sync reference during RTT measurement is a corner case, we do not expect to spend too many efforts to design the signaling for indication of SL PRS Tx/Rx timing change.
As a compromise we propose to indicate only the event of SL-PRS Tx/TX timing change, i.e., not to indicate the exact quatity.

For definition of SL-PRS based Rx-Tx measurement, support the following Alt3 and indication the event of SL-PRS Tx/Rx timing change to minimize the impact of UE reference timing offset


	Futurewei
	Support

	CMCC
	Thanks for FL’s effort to move forward, but we don’t think it is a good choice to let UE indicate of the timing changes, sometimes the UE may not even know such information. For making progress, we can accept either Alt. 1 or Alt. 3, but supporting both should be our last try.

	CATT
	Support

	Samsung
	We are not sure how much benefit can be achived by SL PRS Tx/Rx timing change indication.

	ZTE
	Support.

	Huawei, HiSilicon
	From spec impact perspective, supporting both Alt1 and Alt2 is less preferable than the current proposal. 

	Nokia, NSB
	We can support this to make progress. Otherwise, we prefer Alt 1.

	Ericsson
	We do not support specificy two Alts for the measurement definition.  We have a slight preference for Alt 1, but can live with Alt 3 for progress.

	Vivo
	Based on our evaluation, even if part of UEs(e.g., 20% UE) are impacted by timing error, the overall performance will drop severely (from 0.28@90->4.9@90%) and it will be difficult to satisfy the requirement

[image: ][image: ]
Figure 3 the performance comparison between Alt 1 and Alt 3

So, considering the performance compaison, we prefer to consider to support Alt 1 feature at least.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


[bookmark: _Ref127547210][CLOSED]Support of report-free SL-RTT 
The following proposals are identified to be related to this issue.
	R1-2304346
Nokia
	On measurements and reporting for SL positioning
[bookmark: Proposal67142][bookmark: Proposal92548][bookmark: Proposal31965][bookmark: Proposal21225][bookmark: Proposal96945][bookmark: Proposal79957]Proposal 10: Introduce functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. 
[bookmark: Proposal79958][bookmark: Proposal31966][bookmark: Proposal96946]Proposal 11: Discuss possibility of having multiple fixed Rx-Tx time values for report free SL-RTT and indication of a specific Rx-Tx time value by means of selecting an associated SL PRS characteristic (e.g. SL PRS sequence, time-frequency resource) for SL PRS response.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 4: Support report-free RTT based on adjusting the transmission time of SL-PRS.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
[bookmark: _Toc131754770][bookmark: _Toc134797586]Proposal 3: Support report-free RTT measurement with preconfigured Rx-Tx time.


	R1-2305200
Fraunhofer
	Measurements and reporting for SL positioning
With regards to RTT methods, SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement shall be supported:The mechanism shall not have any impact on the OFDM symbol timing requirements


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 16: SL PRS phase-rotation based SL RTT is supported.




Although this issue received negative comments in previous discussion, it is worth a try. Based on the proposals identified above, the following FL proposal is provided.
[ROUND1][MDIUM] FL proposal 3.1.2-v1: 
For SL-PRS based Rx-Tx measurement, support the functionality of SL Rx-Tx measurement not being reported but the SL-PRS transmission time being adjusted based on the measurement.

Companies are invited for comments in the following table.
Table 3.1.2 Collection of views on FL proposal 3.1.2-v1
	Company
	Views on FL proposal 3.1.2-v1

	Fraunhofer
	Support
we are also fine to add a note clarifying that No RAN4 work is expected in Rel.18 to resolve the concerns raised in RAN1#112-b on potential RAN4 impact

	Qualcomm
	Not support

	Futurewei
	Support

	CATT
	Support

	Samsung
	Prefer not to specify this feature. 

	ZTE
	We think this proposal should be treated as a low priority.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK

	Ericsson
	Not support

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[CLOSED]Group-based SL multi-RTT
The following proposals are identified for this issue.
	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 5: To improve resource utilization in the system support for group based SL-Multi-RTT can be considered.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863771]Proposal 8: Support group-based SL multi-RTT where each UE in the group only transmits one single SL PRS and computes the SL UE Rx-Tx measurement corresponding to each other UE in the group.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 9: Support Mult-UE SL-RTT, where both one-to-many (groupcast) and many-to-one (unicast) SL-PRS transmissions are enabled.


	R1-2305830
Ericsson
	Measurements and reporting for SL positioning
[bookmark: _Toc135021319]For SL multi-RTT in NR Rel-18, support group-based SL multi-RTT where each UE in the group only transmits one single SL PRS and computes the SL UE Rx-Tx measurement corresponding to each other UE in the group.
[bookmark: _Toc135021320]Support group-based SL multi-RTT where each UE in the group only transmits one SL PRS, and one or more UEs in the group compute SL UE Rx-Tx measurement corresponding to other UEs in the group.




Although this issue received negative comments in previous discussion, it is worth a try. Based on the proposals identified above, the following FL proposal is provided.
[ROUND1][MEDIUM] FL proposal 3.1.3-v1: 
Support SL-PRS groupcast at least for SL-PRS based Rx-Tx measurement.  
Companies are invited for comments in the following table.
Table 3.1.3 Collection of views on FL proposal 3.1.3-v1
	Company
	Views on FL proposal 3.1.3-v1

	Fraunhofer
	Support

	Qualcomm
	We support the intention behind the proposal, but the wording contradicts the agreement and WID text on supporting all cast types. One case where groupcast/broadcast of SL-PRS is very important is TDoA and this proposals seems to unintential preclude that.

	Futurewei
	Support.

	CMCC
	Not sure if we need this proposal, both absolute positioning including using RTT-type based solution and SL PRS with groupcast have been agreed, we think that it naturally implies this proposal. 
If we really need this, why do we only say Rx-Tx measurement, RTOA measurement should also be included.

	CATT
	Support

	Samsung
	Simlar view with CMCC.  

	ZTE
	Unicast, groupcast and broadcast are already supported for SL-PRS transmisson, not sure what is the extra spec impact for this proposal.

	Huawei, HiSilicon
	Do not support it. It is not clear why SL-PRS transmission cast type has anything to do with the measurement type.

	Nokia, NSB
	Ok with groupcasting of SL PRS in general. 

	Ericsson
	Ok with proposal.  Ok to include TDoA in scope as Qualcomm suggests.

	
	

	
	

	
	

	
	



[CLOSED]Differentiation between single sided RTT and double sided RTT
The following proposals are identified for this issue.
	R1-2304346
Nokia
	On measurements and reporting for SL positioning
[bookmark: Proposal92547][bookmark: Proposal67141][bookmark: Proposal21224][bookmark: Proposal96944][bookmark: Proposal79956][bookmark: Proposal31964]Proposal 9: In SL RTT, UE indicates to the other UE the need for switching from one SL RTT method to another.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 2: Do not support higher layer signaling to configure single-sided RTT and double-sided RTT.
Proposal 3: Support including error information of the clock crystal oscillator as assistance information in SLPP for adaptation between SS-RTT and DS-RTT.


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 3: For SL-PRS based double-sided RTT, time resource assignment (similar to the time resource assignment field of SCI format 1-A) is used to differentiate different SL-PRS transmissions for SL-PRS Rx-Tx measurement.
Proposal 4: For SL-PRS based RTT, RTT type (i.e., single-sided RTT, double-sided RTT and report-free RTT if supported) should be configured by higher layer signaling.
Proposal 5: Transmission order for double-sided RTT should be configured by higher layer signaling.
Proposal 6: For SL-PRS based RTT, RTT type and transmission order for double-sided RTT could be included in the measurement report. 


	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 2: To differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report support to use higher layer signaling to configure single-sided RTT and double-sided RTT in measurement request.
Proposal 3: The order of the double sided RTT can be implicitly differentiated based on the time-stamp in the measurement report.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863763]Observation 3: The SCI accompanying SL-PRS can be used to distinguish the different SL-PRS transmissions in double-sided RTT without order restriction.


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 14: The measurement report of double-sided SL RTT includes the information on which type of double-sided SL RTT methods and which type of SL PRS transmission order are used.

	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 8: In terms of the SL UE Rx-Tx time difference measurement definition for double-sided RTT, the order of SL-PRS transmission for double-sided RTT is restricted. 




The proposal related to this topic is pending on progress of other proposals(e.g., the proposal in 3.1.1). FL would provide update in future rounds.
[ROUND1][MEDIUM] FL proposal 3.1.4-v1: 
· TBD, pending on progress of other issues
Companies are invited for comments in the following table.
Table 3.1.4 Collection of views on FL proposal 3.1.4-v1
	Company
	Views on FL proposal 3.1.4-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based Rx-Tx measurement 
Table 3.1.5 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	R1-2304366
FUTUREWEI
	Proposal 2: For Rx-Tx time difference consider the first path of the last SL-PRS received symbol of multiple consecutively received SL-PRS symbols from same source, and the first SL-PRS transmit symbol of multiple consecutively transmitted SL-PRS symbols to the same destination. 
Proposal 3: For multi-RTT to reduce the Rx-Tx time difference and the possible out of order SL-PTS transmissions support the possibility that one UE recommend SL-PRS resources for other participating UEs.




SL-PRS based RSTD and RTOA measurement
[CLOSED]Indication of synchronization related information for RSTD and RTOA
The following proposals are identified for this issue.
	R1-2304346
Nokia
	On measurements and reporting for SL positioning
[bookmark: Proposal96937][bookmark: Proposal79950][bookmark: Proposal31959]Proposal 3: Anchor UEs can report synchronization information incl. synchronization source, co-synchronized other anchor UEs, synchronization with respect to other anchor UEs or its own synchronization source.


	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: [bookmark: _Hlk127463259]
· To mitigate the impact of synchronization errors between anchor UEs for SL TDoA measurement, no physical layer synchronization procedures are introduced in Rel-18.
· To mitigate the impact of synchronization errors between anchor UEs for SL TDoA measurement, the following information enhancement can be supported
· Exchange of synchronization source of anchor UEs between anchor UE and target/server UE/ LMF
· Exchange of synchronization error (e.g., RTD) of anchor UEs. 


	R1-2304563
Spreadtrum 
	Discussion on measurements and reporting for SL positioning
Proposal 2: Both Option 1and Option 2 can be supported to mitigate impact of synchronization errors between anchor UEs for RTOA measurement.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 5: Support to transfer synchronization source information (e.g., GNSS, gNB, UE) in SLPP assistance information.
Proposal 6: To mitigate impact of synchronization errors for SL-TDOA, support SL-PRS transmission between anchor UEs.
· Send an LS to RAN2 to inform them that SL positioning measurement procedure can also be applicable between anchor UEs.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 1: With regards to mitigate impact of synchronization errors between anchor UEs for SL-TDOA method, support reporting synchronization difference between reference UE and a list of anchor UEs.
· The quality of the synchronization difference can also be reported.
· Note: Clock source’s accuracy can be one of the factors that determine quality of the synchronization information.


	R1-2305099
CMCC
	Discussion on measurements and reporting for SL positioning
Proposal 6: The following can be considered to mitigate the impact of synchronization errors between the anchor UEs for SL TDOA measurements:
· Alt. 1: Indication of synchronization source (e.g., GNSS), and timing adjustment information for in-coverage anchor UEs.
· Alt. 2: SL PRS transmission between anchor UEs to estimate and compensate the synchronization errors for out-of-coverage anchor UEs.


	R1-2305126
InterDigital
	Measurement and reporting for SL positioning
Proposal 5: Support the UEs in a positioning group synchronize with a common SyncRef UE in the same group where the group can be formed to perform SL TDOA-based positioning. 


	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 6: For SL-TDOA measurements measure TSubframe_SL-Rxi, based on the synchronization timing that was used for measuring TSubframe_SL-Rxj. Also, any change in synchronization source between UE i and UE j should be communicated to the LMF or server UE to allow for (a) re-measurement or (b) reselection of the positioning set or reference UE.
Proposal 7: 
· Enable exchange of synchronization information of anchor UEs between anchor UE and target/server UE/ LMF
· Study procedures to mitigate the effect of synchronization errors includng:
· a  procedure to identify anchor UEs with a common synchronization reference. In this procedure, synchronization signaling can be specified to enable the UE to identify the synchronization source of a specific UE.  
· a procedure to allow for a change of anchor UEs to a common synchronization reference 
· a procedure to estimate the target UE position in the presence of anchor UEs with different synchronization references and compensate for the difference


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863774]Proposal 11: Methods to mitigate impact of synchronization error between multiple anchor UEs are not specified and are left up to deployment. FFS whether a synchronization quality metric is reported.


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 4: Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDOA based measurement
· Exchange of synchronization quality information of anchor UEs between anchor UE and target/server UE/ LMF
· Note: No changes are introduced to sidelink synchronization procedure
· FFS: How to select anchor UEs to mitigate impact of synchronization error


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Observation 1: Exchange of Synchronization assistance information can be considered beneficial for improving overall SL-TDOA performance.
Proposal 5: RAN1 to support synchronization error compensation based on same SL synchronisation source selection by anchor UEs. FFS other details for synchronization error compensation e.g., sharing of RTD information between anchors and target-UE, SL synchronisation source prioritization, etc.
Proposal 18: RAN1 to further discuss the support of SL PRU UEs in SL positioning/ranging procedures to exchange error, e.g., timing-error related information.


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 2: For synchronization issues in RSTD and RTOA, support indication of source of synchronization like GNSS, cell or synchRefUE ID. This indication will be provided as capability information by the anchor UEs.
Proposal 3: For synchronization error estimation and calibration in RSTD and RTOA, the Anchor UEs should be allowed to receive the SL-PRS from each other. Anchor UEs can report the sync offset wrt to another anchor.



Based on discussion from previous meetings and Tdocs submitted in this meeting, the following FL proposal is provided for company to start from the minimum.
[ROUND1][High] FL proposal 3.2.1-v1: 
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between anchor/target UE and LMF/server UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD) 
· FFS other mechanisms
Companies are encouraged to share views in the following table.

Table 3.2.1 Collection of views on FL proposal 3.2.1-v1
	Company
	Views on FL proposal 3.2.1-v1

	Qualcomm
	Support

	OPPO
	OK

	Futurewei
	OK

	CMCC
	Support.

	CATT
	OK

	Samsung 
	OK. we suggest to add synchonizaton quality information as an another example or let’s remove all examples.

	ZTE
	Support.

	[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Huawei, HiSilicon
	Support. 


	Nokia, NSB
	OK

	Ericsson
	Sharing synchronization information like the synchronization source will not be enough to achieve sufficiently accurate synchronization between anchor UEs since these procedures are designed for SL communication with much more relaxed requirements. As some companies pointed out in their contribution, anchor UE synchronization solutions may look very differently in different deployments.  Hence, we think it is better to leave this to implementation.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[MEDIUM]Reference UE determination for RSTD 
The following proposals are identified for this issue.
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: 
· The UE ID and SL-PRS resource ID can be used to indicate the reference of SL-TDOA.


	R1-2305099
CMCC
	Discussion on measurements and reporting for SL positioning
Proposal 3: For sidelink positioning, whether and how the reference anchor UE/SL PRS resources is (pre-)configured should be discussed.
Proposal 4: The UE can determine the reference anchor UE and/or SL PRS resource by itself and carry the corresponding information in the measurement reporting.


	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 8: 
To enable SL-TDOA, the following need to be defined: 
· Positioning set: set of UEs used to perform SL-TDOA (excluding target UE): May be (pre-) configured or dynamically set. A procedure to select the candidate anchor UEs should be studied.
· Positioning Reference: UE/gNB that serves as reference for SL-TDOA timing


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 3: For SL reference signal time difference (SL RSTD), the reference UE is determined by the UE performing the RSTD measurement and the reference UE is selected with the highest SL PRS-RSRP.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 4: Selection of a reference UEs for performing SL RSTD measurements may use the same procedures used to select anchor UEs. Send LS to RAN2 confirming the understanding that anchor UE selection procedures also consider the selection of the reference UE.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][Medium] FL proposal 3.2.2-v1: 
For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS on reference UE selection

Companies are encouraged to share views in the following table.

Table 3.2.2 Collection of views on FL proposal 3.2.2-v1
	Company
	Views on FL proposal 3.2.2-v1

	Qualcomm
	We would like to remove the FFS. Reference selection does not need to be specified in RAN1

	Futurewei
	OK

	CMCC
	Support.

	CATT
	Support

	Samsung
	OK. We suggest to add an example as “the reference UE is selected with the highest SL PRS-RSRP” for easy next discussion. 
We have a different view with QC since RAN1 measurement can be used for this.

	ZTE
	Ok. We share similar view with Qualcomm and prefer to remove the FFS.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK. FFS can be decoupled from this proposal.

	Ericsson
	Support, and also agree with Qualcomms comment to remove FFS.

	Lenovo
	Support, but we prefer to clarify that reference UE selection may be up to other WGs (similar to previous agreements)

	
	

	
	

	
	

	
	



[ROUND2][Medium] FL proposal 3.2.2-v2: 
For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS on reference UE selection

Table 3.2.2 Collection of views on FL proposal 3.2.2-v2
	Company
	Views on FL proposal 3.2.2-v2

	CATT
	Support

	Qualcomm
	We are ok with the proposal

	Lenovo
	OK, but we prefer to clarify that reference UE selection may be up to other WGs (similar to previous agreements)

	ZTE
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[Medium]RTOA Initialization Time
The following agreements were achieved in previous meetings.
Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN

Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state

There are several FFS that need to be addressed in the agreements
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 2: [bookmark: _Hlk127463312]
· The measuring UE can inform its SFN/DFN Initialisation Time to target/server UE/LMF same as the definition in TS 38.455.
· The measuring UEs can be provided common SFN/DFN Initialisation time from target/server UE/LMF to align the reference time.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 8: DFN Initialisation Time is defined based on Tref and OffsetDFN, where
·  Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900)
· OffsetDFN indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 7: SFN/DFN Initialisation Time can be provided by anchor UE or server UE

	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 2: 
· Advancing of SFN0/SFN by TA/2 does not need to be defined. 


	R1-2305428
OPPO
	Discussion on measurements and reporting for SL positioning
Proposal 2: Determination and definition of DFN initialization time should be up to other WGs.


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 1: When UE is synchronized to GNSS, DFN initialization time is derived from GNSS timing as defined in Section 5.8.12 of TS38.331.
Proposal 2: When UE is synchronized to a synchronization reference UE, DFN initialization time is derived from the synchronization reference UE’s DFN timing.
Proposal 3: When UE has no synchronization reference, DFN initialization time is determined by UE implementation.
Proposal 4: DFN initialization time is represented with 64 bits resolution, where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits.
Proposal 5: It is supported that at least when the anchor UEs are directly synchronized to gNB/eNB, SL RTOA  is determined as follows.
· T0 is the nominal beginning time of SFN0 - TA/2, where TA is the timing advance for UL transmission.
· tSL-PRS = (10nf + nsf) x 10-3tSRS=10nf+nsf×10-3, where nf and nsfnsf are the SFN and the subframe number of the SL-PRS respectively, which are determined based on SFN timing - TA/2.
Applying TA/2 for RTOA timing reference determination is (pre-)configured


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 2: RAN1 to consider Anchor UEs, Server UEs or Target-UEs as candidate UE-types to provide the Initialisation time. Send LS to RAN2 to confirm understanding.
Proposal 3: RAN1 to re-use the same prioritization mechanism as NR SL communication for synchronisation source selection for UEs performing RTOA measurements, while ensuring that same synchronisation source is applied to all UEs performing the RTOA measurement.




[ROUND1][MEDIUM] FL proposal 3.2.3-v1: 
When GNSS is used for timing reference, DFN Initialisation Time is defined based on Tref and OffsetDFN captured in 38.331, where
·  Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900)
· OffsetDFN indicates the timing offset for the UE to determine DFN timing 
Table 3.2.3 Collection of views on FL proposal 3.2.3-v1
	Company
	Views on FL proposal 3.2.3-v1

	Qualcomm
	The proposal is missing how to handle leap seconds. We think we can avoid going into the details by agreeing to reuse the existing definition from sidelink communications (Subclause 5.8.12 in 38.331)

	Futurewei
	OK with QC comment

	ZTE
	We prefer to reuse the same definition in TS 38.331 5.8.12 as commented by Qualcomm.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	It is sufficient to just refer to the existing behaviour, no need to try to restate it here.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[ROUND2][MEDIUM] FL proposal 3.2.3-v2: 
When GNSS is used for timing reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).
Table 3.2.3 Collection of views on FL proposal 3.2.3-v1
	Company
	Views on FL proposal 3.2.3-v1

	CATT
	Support.
Only referring to the existing definition from sidelink communications in this proposal seems better.

	Qualcomm
	Support

	Lenovo
	Ok to support

	ZTE
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[LOW]SFN v.s. DFN
The following conclusion were achieved in RAN1 #112

Conclusion 
· For SL-PRS based RTOA definition, the selection between SFN0 vs DFN0 and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission, as in legacy specifications.
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
· FFS on indication of whether SFN or DFN is used along with the RTOA measurement reporting

There is one FFS to address regarding “indication of whether SFN or DFN is used along with the RTOA measurement reporting”. The following proposals are identified for this issue.
	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 7: Support RTOA measurement report without indication of SFN or DFN if synchronization sources are provided in assistance information.


	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 5: 
· Whether SFN or DFN is used is not indicated in the RTOA measurement report.
Proposal 6: 
· No further discussion for SFN/DFN initialization time is necessary for the definition of the SL positioning measure.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 2: Regarding SFN/DFN for SL-PRS based RTOA:
· There is no need to have explicit indication of whether SFN or DFN is used along with the RTOA measurement reporting
· The definition of DFN initialisation time refers to Relative Time 1900 defined in NRPPa.


	R1-2305428
OPPO
	Discussion on measurements and reporting for SL positioning
Proposal 3: It is not necessary to indicate whether SFN or DFN is used along with the RTOA measurement reporting.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1] [LOW] FL proposal 3.2.4-v1: 
· TBD

Companies are encouraged to share views in the following table.
Table 3.2.4 Collection of views on FL proposal 3.2.4-v1
	Company
	Views on FL proposal 3.2.4-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[LOW] Mobility and timing change issues
The following agreement was achieved for SL-PRS based RSTD definition.
Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD

There is one FFS in the agreement “whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD”. The following proposals are identified to be related to this issue.

	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 8: The impact due to mobility or synchronization timing change for SL RSTD can be considered in Release 19.


	R1-2305099
CMCC
	Discussion on measurements and reporting for SL positioning
Proposal 2: Do not consider UE mobility and synchronization timing change in the definition of SL RSTD.


	R1-2305428
OPPO
	Discussion on measurements and reporting for SL positioning
For SL RSTD, impact due to mobility or synchronization timing change should not be considered.

	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 7: The distance and direction by UE movement between two SL PRS reception timings is reported together with the associated RSTD measurement in SL TDOA.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][LOW] FL proposal 3.2.5-v1:
TBD.
Companies are encouraged to share views in the following table.
Table 3.2.5 Collection of views on FL proposal 3.2.5-v1
	Company
	Views on FL proposal 3.2.5-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based RSTD measurement and RTOA measurement. 

Table 3.2.6 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	R1-2304346
Nokia
	[bookmark: Proposal31960][bookmark: Proposal96938][bookmark: Proposal79951]Proposal 4: For the UE which can cancel time offset between different receive antennas (e.g., a same oscillator is connected to the antennas), support time difference measurement between different receive antennas with respect to a SL PRS.


	R1-2305099
CMCC
	Proposal 5: RSTD search window is not required to be configured/provided to the UE.


	R1-2305737
Lenovo
	Proposal 1: RAN1 to support SL-RSTD and SL-RTOA physical layer measurements in any respective order within a single SL positioning session.
Proposal 6: RAN1 to support the provision of SL RSTD and SL RTOA expected search window information for anchor UEs or target-UE. FFS how to derive the search window.



	
	

	
	

	
	



SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
The following agreements were achieved in RAN1 #112.
Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS
Agreement
· Support both the case with and without translation of the LCS to GCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.
[Online] LCS & GCS
The following proposals are identified to be related to LCS & GCS, Azimuth and zenith
	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
[bookmark: _Toc134797592][bookmark: _Toc131754776]Proposal 9: For SL ranging, introduce a reference direction as the direction from positioning Measurement Device to a Reference Device.
[bookmark: _Toc131754777][bookmark: _Toc134797593]Proposal 10: For SL relative positioning, support reporting of the ranging measurement between reference UE and assistant UE in helping of the relative positioning of the target UE.


	R1-2305248
Apple
	On Measurements and reporting for SL positioning
Proposal 9: SL-AoA positioning Measurements Anchor UE orientation: Given that the orientation of the positioning set at the time of measurement is important (e.g. a rotation occurs either during or after the transmission), the orientation of the measuring UE as well as a time stamp of when this measurement was made should be part of the measurement report.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863772]Proposal 9: RAN1 to study reporting parameters needed for converting LCS to GCS, if conversion is necessary and when the required parameters are available.




The following FL proposal is provided for company to share their views.
[ROUND1][MEDIUM] FL proposal 3.3.1-v1: 
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
· The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle) ,which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.
 
Companies are encouraged to share views in the following table.
Table 3.3.1 Collection of views on FL proposal 3.3.1-v1
	Company
	Views on FL proposal 3.3.1-v1

	Qualcomm
	Support

	Futurewei
	OK in principole. Not sure how these angles relate to the panel and ARP discussion 

	CMCC
	Support.

	CATT
	Support

	Samsung
	OK

	ZTE
	OK

	
		Comment by Huawei - Su Huang: It should be obvious given we already made the agreement.

	Nokia, NSB
	OK

	Lenovo
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[Online]The assistance data for AoA and ZoA measurement
The following proposals are identified to be related to Azimuth and zenith measurement.
	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 9: Support indication of expected SL-AoA value and uncertainty range is signaled by UE-A to UE-B.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 10: RAN1 to support SL-AoA assistance information for improving the accuracy of SL-AoA, e.g., expected SL-AoA ranges.




Based on above proposals, expected SL-AoA is suggested to be provide as the assistance data of SL AoA So, the following FL proposal is provided for company to share their views.
[ROUND1][MEDIUM] FL proposal 3.3.2-v1: 
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE

Companies are encouraged to share views in the following table.
Table 3.3.2 Collection of views on FL proposal 3.3.2-v1
	Company
	Views on FL proposal 3.3.2-v1

	Futurewei
	Support

	CATT
	Support

	Samsung
	We think this issue is lower priority than other issues.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK

	Lenovo
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement. 

Table 3.3.3 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: [bookmark: _Hlk135038287]
· The maximum number of SL-AOAs values (pair of AOA & ZOA values) to be reported per SL-PRS for the first arrival path corresponding to the same timestamp can be 8. 


	R1-2304563
Spreadtrum 
	Discussion on measurements and reporting for SL positioning
Proposal 3: The multi-shot SL-PRS transmissions/receptions need to be supported for antenna switching based AoA positioning method.


	
	

	
	

	
	

	
	

	
	



SL-PRS based RSRP measurement and RSRPP measurement
The definition of SL-PRS based RSRP measurement and RSRPP measurement were agreed in RAN1 #112.
Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Based on agreed definitions, the following issues were further raised.
[Online]FR2 SL-PRS based RSRP/RSRPP measurement
The following proposals are identified to be related to SL-PRS based RSRP definition
	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863768]Proposal 5: For SL PRS-RSRP measurement and for frequency range 2, SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches
[bookmark: _Toc134863769]Proposal 6 For SL PRS-RSRP measurement and for frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. If receiver diversity is in use by the UE for SL PRS-RSRPP measurements, the reported SL PRS-RSRPP value shall be provided for the same receiver branch(es) as applied for SL PRS-RSRP measurements



	R1-2305830
Ericsson
	Measurements and reporting for SL positioning
[bookmark: _Toc135021314]For SL-PRS based RSRP definition in FR2, SL PRS-RSPR shall be measured based on the combined signal from the antenna elements corresponding to a given receiver branch.
[bookmark: _Toc135021315]For SL-PRS based RSRP definition in FR2, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
[bookmark: _Toc135021317]For frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.


Although negative comments received in previous meeting, it is straightforward to support definition for FR2, which in FL’s understanding aligned with the WID spirit, as long as the group does not spend too much time on WID itself.
[ROUND1][MEDIUM] FL proposal 3.4.1-v1: 
· For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
· For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
· [bookmark: _Toc131753330]For definition of SL-PRS based RSRPP measurement:
· For frequency range 1 and 2, if receiver diversity is in use by the UE for SL PRS-RSRPP measurements, the reported SL PRS-RSRPP value for the first and additional measurements shall be provided for the same receiver branch(es) as applied for SL PRS-RSRP measurements.
Companies are encouraged to share views in the following table.

Table 3.4.1 Collection of views on FL proposal 3.4.1-v1
	Company
	Views on FL proposal 3.4.1-v1

	Qualcomm
	Support

	Futurewei
	OK

	CATT
	Support

	Samsung
	As we commented before, this proposal was not agreed in RAN-P also. We think that no further discussion is necessary about this.

	ZTE
	According to the WID, “SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. ”
If we agree on this proposal which for sure has spec impact (should be captured in 38.215), doesn’t it contradict the conclusion of WID?

	Ericsson
	Support

	Lenovo
	Support

	
	

	
	

	
	

	
	

	
	

	
	



Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based RSRP and RSRPP measurement  

Table 3.4.2 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Per panel/ARP measurement
The following agreement has been made in previous meeting.
Agreement
Support per ARP based measurement in sidelink positioning. The ARP related information can be reported along with the SL measurement.
FFS on details of ARP related information, including whether TEG ID can be reused for such purpose. 
[CLOSED]ARP information provisioning
Based on TDocs submitted, the following proposals are identified to be related to this topic.

	R1-2304346
Nokia
	[bookmark: Proposal96935][bookmark: Proposal79948]Proposal 1: RAN1 supports the UE to report a positioning measurement with an ARP ID, where the ARP ID is associated with the antenna location information of the measurement made.


	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
· [bookmark: _Hlk135038305]The ARP related information should include ARP ID.
· For provision of assistance information for absolute SL positioning,  the ARP location information can be provided to LMF or UE as part of anchor UE location information.


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 19: ARP ID, ARP location information and location uncertainty information should be included in ARP related information.
Proposal 20: ARP location information of target UE and anchor UE should be reported to LMF or the UE for location calculation in SL absolute positioning.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
[bookmark: _Toc131754772][bookmark: _Toc134797589]Proposal 6: For V2X ranging, support the reporting of the location information of ARP with respect to the reference point (e.g., geometry centre of the vehicle) to the LMF. In the case of a car equipped with DAS, multiple location reports may be required.


	R1-2305200
Fraunhofer
	Measurements and reporting for SL positioning
Proposal 3: 	For SL-PRS transmissions and measurements, consider the UE reference point and ARP location information within the UE coordinate system. 


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 17: For per-ARP measurement, ARP ID and the relative location information between ARPs are reported together.


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 5: For per ARP based measurement, ARP ID can be reported along with SL positioning related measurement. This can be applicable to all SL positioning methods.




Based on the on above proposals, FL would like to propose the following.
[ROUND1][High] FL proposal 3.5.1-v1: 
For provision of assistance information for sidelink positioning,  the ARP location information can be provided to LMF or UE as part of anchor UE location information.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
Companies are encouraged to share views in the following table.
Table 3.5.1 Collection of views on FL proposal 3.5.1-v1
	Company
	Views on FL proposal 3.5.1-v1

	Fraunhofer
	Generally okay with FL proposal, although we don’t think the first FFS ist needed

	OPPO
	OK

	Futurewei
	OK

	CMCC
	We think that the relative location information between ARPs are the only useful location realted information, but we can support a more general proposal for now.

	CATT
	OK

	Samsung
	OK

	ZTE
	OK

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	We can remove ‘as part of anchor UE location information’ as the ARP location information can be sent in a measurement report by both anchor UE and/or target UE.

	Ericsson
	In the agreement made in last meeting, we agreed ‘ARP related information’ can be included in the report.   In the new proposal, the term ‘ARP location information’ is used.  Is this the location of the ARP?

	
	

	
	

	
	

	
	

	
	

	
	



[CLOSED]ARP ID definition and functionality
Based on TDocs submitted, the following proposals are identified to be related to this topic.

	R1-2304346
Nokia
	Proposal 1: RAN1 supports the UE to report a positioning measurement with an ARP ID, where the ARP ID is associated with the antenna location information of the measurement made.


	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
· The ARP related information should include ARP ID.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 10: Support per ARP/panel based measurement/transmission in sidelink positioning, where ARP related information is used to identify whether
· Two measurements are from the same ARP
· Two transmissions are from the same ARP
· Rx time and Tx time are from the same ARP for UE Rx – Tx time difference


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 11: Per-panel/subpanel measurements, including SL Rx-Tx time difference, AoA/ZoA, RSTD, RTOA, RSRP and RSRPP should be supported for SL positioning. 
Proposal 12: ARP ID defined in TS 38.455 can be reused to distinguish different panels for SL positioning. 

	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 3: 
· TEG ID is used to identify the ARP for a sidelink measurement report.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 9: ARP ID can be reported along with the SL measurement.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
Proposal 5: Support the reporting of ARP ID, which should be associated with the positioning measurement.  

	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 17: For per-ARP measurement, ARP ID and the relative location information between ARPs are reported together.


	R1-2305830
Ericsson
	Measurements and reporting for SL positioning
First discuss what ARP related information should be reported along with SL measurement before discussing what signaling detail to pursue.


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 5: For per ARP based measurement, ARP ID can be reported along with SL positioning related measurement. This can be applicable to all SL positioning methods.




Based on the on above proposals, FL would like to propose the following to move on.
[ROUND1][High] FL proposal 3.5.2-v1: 
For per ARP measurement, the ARP ID can be reported along with SL measurement in measurement report.
· The ARP ID is used to uniquely identify an ARP associated with a UE

Companies are encouraged to share views in the following table.
Table 3.5.2 Collection of views on FL proposal 3.5.2-v1
	Company
	Views on FL proposal 3.5.2-v1

	Fraunhofer 
	Support

	Qualcomm
	We are ok with the proposal

	OPPO
	OK

	Futurewei
	OK

	CMCC
	Support

	CATT
	Support

	Samsung
	OK

	ZTE
	Support.
The details can refer to the design in 38.455, where gNB can provide the geographical coordinates of the ARP for the DL-PRS resources of a TRP to LMF and LMF may further deliver such information to UE in assistance data. Also, in measurement report, ARP ID is optionally present as one of TRP measurement results. Similarly, UE can provide ARP ID along with a SL measurement.

	Huawei, HiSilicon
	We think that the same ARP indication for UE Rx – Tx time difference should be supported even without reporting ARP ID at all.

So the proposal can be changed as

For per ARP measurement,
· The ARP ID can be reported along with SL measurement in measurement report.
· The ARP ID is used to uniquely identify an ARP associated with a UE
· The same ARP indication for Rx and Tx be reported with UE Rx – Tx time difference.


	Nokia, NSB
	OK

	Ericsson
	First we need to decide what ARP related information needs to be reported.  
For example, some companies propose this:

“ARP related information is used to identify whether
· Two measurements are from the same ARP
· Two transmissions are from the same ARP
· Rx time and Tx time are from the same ARP for UE Rx – Tx time difference”

If the above is the intention, then TEG ID is enough.  

Hence, we suggest to discuss how the ARP related information will be used before agreeing the signaling detail.

	
	

	
	

	
	

	
	

	
	



[LOW]Combination of Uu- and PC5-based positioning 
The following proposals are identified for combination of Uu and PC5 based positioning.
	R1-2304563
Spreadtrum 
	Discussion on measurements and reporting for SL positioning
Proposal 6: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 9: Support hybrid Uu+PC5 UE-based positioning, in which gNBs and anchor UEs report, respectively, the UL RTOA measurements and SL RTOA measurements, to the target UE or the LMF.


	R1-2304907
xiaomi
	Discussion on measurements and reporting for SL positioning
Proposal 2: SL-DL RSTD is defined as the measurement of the timing difference between DL PRS and SL PRS. 


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 12: Support DL-TDOA-like joint SL & Uu positioning:
· For a target UE, Support reporting a RSTD for the timing difference between SL reference node and Uu reference node.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
[bookmark: _Toc134797587][bookmark: _Toc131754771]Proposal 4: Introduce a new TDOA measurement report format that support hybrid Uu-PC5 measurements for absolute positioning.


	R1-2305099
CMCC
	Discussion on measurements and reporting for SL positioning
Proposal 1: DL-SL RSTD measurement considering time difference of a DL PRS and a SL PRS for joint Uu- and PC5-based positioning is de-prioritized.


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 11: Consider for a UE to measure and report the time of arrival of a SL signal relative to time of arrival of a DL reception from a gNB.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 17: RAN1 to discuss the relationship between Uu PRS and SL PRS configuration and associated measurements for Uu and SL hybrid positioning. FFS whether such measurements are performed in a joint manner or separately measured and how these measurements are utilised.


	R1-2305830
Ericsson
	Measurements and reporting for SL positioning
1. [bookmark: _Toc111211322][bookmark: _Toc135021321]Support hybrid ranging involving the reporting of SL RToA measurements and Uu UE Rx-Tx measurements by the UE to the LMF.





Based on above proposals, the following FL proposal is provided for company to share their views.

[ROUND1] [Low] FL proposal 3.6.1-v1: 
TBD

Companies are encouraged to share views in the following table.

Table 3.6.1 Collection of views on FL proposal 3.6.1-v1
	Company
	Views on FL proposal 3.6.1-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


[LOW]Measurements procedures

	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 10: Support target/anchor/server UE-initiated and LMF-initiated SL-PRS measurement procedures.


	R1-2305042
Sony
	Discussion on measurements and reporting for SL positioning
[bookmark: _Toc134797590][bookmark: _Toc131754774]Proposal 7: Support positioning procedure with the assistance of another UE for the estimation of relative positioning and relative angle.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863767]Proposal 4 Support UE-initiated and LMF-initiated SL-PRS measurement procedures. Details are up to RAN2.


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 5: For SL TDOA, we propose the following procedure as:
· In SL RSTD, a target UE transmits a RSTD request to anchor UE(s). Then, anchor UE(s) replies on the RSTD request by transmitting SL PRS to the target UE.
· In SL RTOA, a target UE transmits SL PRS with RTOA reqeust to anchor UE(s). Then, anchor UE(s) replies on the RTOA request by providing SL RTOA measurement to the target UE.
· FFS: detailed signalling for RSTD and RTOA request and RTOA reporting.
Proposal 8: Study further enhancements on latency reduction and overhead reduction for SL positioning measurement reporting.
Proposal 10: In SL positioning, a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 4: For SL-TDOA, support both target UE-based mechanism and anchor UE-based mechanism,
· Method 1: Target UE send positioning request to anchor UE(s) and expect to receive the SL-PRS and report back the measurements if UE assisted position or measure the location if UE based positioning. 
· Method 2: Target UE send positioning request to anchor UE(s), transmit the SL-PRS, and expect reporting back the measurements/location from the Anchor UEs
· Method 3: Anchor UE upon receiving positioning request, decide either to receive or transmit the SL-PRS and expect reporting of measurements or location information.
· Method 4:  Anchor UEs periodically transmits SL-PRS and the target UE detects it and localize itself. 





Based on above proposals, the following FL proposal is provided for company to share their views.

[ROUND1] [LOW] FL proposal 3.7.1-v1:
· TBD

Companies are encouraged to share views in the following table.
Table 3.7.1 Collection of views on FL proposal 3.7.1-v1
	Company
	Views on FL proposal 3.7.1-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[LOW] TEG support

	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 7: 
· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 8: 
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.
Proposal 9: 
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.




[ROUND1] [LOW] FL proposal 3.8.1-v1: 
TBD

Companies are encouraged to share views in the following table.
Table 3.8.1 Collection of views on FL proposal 3.8.1-v1
	Company
	Views on FL proposal 3.8.1v

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[LOW]Latency


	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: 
· Positioning measurement reporting latency boundary can be introduced for positioning MR. 


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 8: Study further enhancements on latency reduction and overhead reduction for SL positioning measurement reporting.




Companies are encouraged to share views in the following table.

Table 3.9.1 Collection of views on FL proposal 3.9.1-v1
	Company
	Views on FL proposal 3.9.1v

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Others

Companies are encouraged to share views in the following table on any other missing issues.

Table 3.9.1 Collection of views on any other missing issues
	Company
	Views on FL proposal 3.9.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Hlk127886985]Sidelink positioning Report 
Report signaling 
The following agreement was achieved in previous meetings.
Agreement
Support higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
FFS on SCI based report triggering.
[CLOSED]Time domain behavior
There are the following proposals related to this issue.
	R1-2304563
Spreadtrum 
	Discussion on measurements and reporting for SL positioning
Proposal 5: Semi-persistent and aperiodic measurement report should be supported.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting

	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 13: Periodic, semi-persistent and aperiodic measurement reporting should be supported in SL positioning. 


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 11: With regards to time domain behavior for sidelink positioning measurement report, LMF or UE may request a UE for either periodic reporting or triggered reporting.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863765]Proposal 2: One-shot (aperiodic) and periodic (semi-persistent) reports are supported.


	R1-2305685
Sharp
	Measurements and reporting for SL positioning
Proposal 2: Periodic, semi-persistent and aperiodic measurement reports are supported for SL positioning.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 16: Support different SL Positioning reporting types including one-shot/aperiodic, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling. 


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 7: In SL positioning measurement reporting, support aperiodic and periodic (semi-persistent) reports are supported.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][Medium] FL proposal 4.1.1-v1:
Similar as in Uu positioning, support at least periodic report and immediate report with response time for sidelink positioning measurement report. 

Companies are encouraged to share views in the following table.

Table 4.1.1 Collection of views on FL proposal 4.1.1-v1
	Company
	Views on FL proposal 4.1.1-v1

	CMCC
	Support

	CATT
	Not sure the meaning of immediate report with response time.
We support periodic, semi-persistent and aperiodic measurement reporting in SL positioning.

	Samsung
	OK

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	it is not clear what is ‘immediate report with response time’. 
In general, we support periodic, aperiodic and semi-persistent reporting.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[CLOSED]Measurement report to LMF
The following proposals are identified to be related to higher layer report or lower layer report.
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 2: 
Support both of the following:
The target UE can report the target UE and anchor UE measurement to LMF.
The target UE and anchor UE separately report their measurement to LMF.




[ROUND1][MEDIUM]FL proposal 4.1.2-v1
For measurement report to LMF, support both of the following:
· The target UE can report the target UE and anchor UE measurement to LMF.
· The target UE and anchor UE separately report their measurement to LMF.

Companies are encouraged to share views in the following table.

Table 4.1.2 Collection of views on FL proposal 4.1.2-v1
	Company
	Views on FL proposal 4.1.2-v1

	CMCC
	We would like to clarify more on the scenarios/use cases of target UE reporting anchor UE’s measurement to LMF, does it imply the case that anchor UE is out-of-coverage?

	Samsung
	We are not clear about the motivation of the first bullet. 

	ZTE
	We do not support the first bullet. We have similar concern as CMCC about the use case of target UE reporting anchor UE measurement to LMF.

	Huawei, HiSilicon
	We do not support a target UE to report measurement from another UE, which is not clear on the motivation.
 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





[LOW]Lower layer signaling 
The following proposals are identified to be related to higher layer report or lower layer report.
	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 14: SCI based report triggering should not be supported for SL positioning. 


	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 4: 
Only higher layer signalling does trigger a sidelink positioning measurement report.


	R1-2304907
xiaomi
	Discussion on measurements and reporting for SL positioning
Proposal 4: higher layer signalling shall be used to convey sidelink positioning measurement report.
Proposal 5: From physical layer perspective, the sidelink positioning measurement report is transmitted in the same way as UE data.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 10: SCI based SL-PRS based measurement report triggering is supported.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863766]Proposal 3: Higher layers can deactivate a periodic (semi-persistent) reporting process.


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 7: Support request signaling to trigger SL positioning measurement reporting, and study further trigger conditions to satisfy reliability requirement of SL positioning measurement.


	R1-2305685
Sharp
	Measurements and reporting for SL positioning
Proposal 1: At least for aperiodic SL-PRS resources, support SCI based measurement report triggering.


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 6: Support higher layer signaling for sidelink positioning measurement report and report triggering. Lower layer signalling in SCI should be used for resource reservation for the reporting.
· Measurement report signalling should be provided by SLPP/LPP message e.g., provide location information.
· Report trigger should be provided by AS layer using MAC-CE.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][LOW] FL proposal 4.1.3-v1: 
· TBD

Companies are encouraged to share views in the following table.

Table 4.1.3 Collection of views on FL proposal 4.1.3-v1
	Company
	Views on FL proposal 4.1.3-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[LOW]Unified or method specific report
The following proposals are identified to be related to this topic. 
	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 15: Similar to Uu positioning, method-specific reporting for SL positioning should be supported in Rel-18.


	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 10: 
· A single report format is defined for single and double sided RTT.
· Reused definition of RTT measurement report defined for Uu positioning whenever possible.
Proposal 11: 
· The measurement report for UL like SL-TDOA reuses the definition of UL TDOA whenever possible.
Proposal 12: 
· The measurement report for DL like SL-TDOA reuses the definition of DL TDOA whenever possible.
Proposal 13: 
· The measurement report for SL-AOA reuses the definition of UL-AOA whenever possible.


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 5: SL positioning measurements is based on the structure of NRPPa, i.e. not reported per SL positioning method.


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863764]Proposal 1: Separate methods are specified for sidelink positioning.


	R1-2305737
Lenovo
	Discussion on SL Positioning Measurement and Reporting
Proposal 13: Support method-specific reporting of SL Positioning measurements for better flexibility measurement processing.


	R1-2305902
CEWiT
	View on measurements and reporting for SL positioning methods
Proposal 8: To conclude that from RAN 1 point of view, it is beneficial to report measurements related to multiple SL positioning methods.
· At least SL-RTT or SL-TDOA with SL-AOA should be reporting.
· It will be a UE capability. 




Based on input from companies, FL would provide proposals to move forward.

[ROUND1][LOW]FL proposal 4.1.4-v1
TBD

Companies are encouraged to share views in the following table.
Table 4.1.4 Collection of views on Issue 4.1.4-v1
	Company
	Views on Issue 4.1.4-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Others
Companies are also encouraged to share views in the following table on any other missing issues for report signaling.
Table 4.1.5 Collection of views on any other missing issues for report signaling
	Company
	Views on other missing issues for report signaling 

	R1-2304622
Huawei
	Proposal 14: RAN1 should case by case discuss the signaling in SLPP and LPP, including capability, assistance data, and location information; highlight the discrepancy if any.


	R1-2304928
ZTE
	Proposal 13: The following higher layer signaling should be introduced for SL positioning measurements and reporting:
· Measurement report transmitted from UE to LMF
· Measurement report transmitted from UE to UE
· Measurement request transmitted from LMF to UE
· Measurement request transmitted from UE to LMF
· Assistance data transmitted from LMF to UE
· Assistance data transmitted from UE to UE

	R1-2305737
Lenovo
	Proposal 14: RAN1 to consider different SL PRS processing capabilities depending on the UE-type.


	
	

	
	

	
	

	
	

	
	



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


The following agreements were achieved in RAN1 #112.
Agreement
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18.

Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	
	

	etc
	
	


Agreement
Study the following candidates for identification information in sidelink positioning report, considering different measurements and different reporting targets (LMF and UE):
· SL-PRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· FFS: whether SL-PRS resource set is supported
· Source ID and/or destination ID
· Other identification information not precluded
Agreement
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA, RSRPP measurement and report for the first path and optionally additional path.
· No specification impact for how to set the additional path measurements
· From RAN1 perspective, no performance requirements are expected to be defined for the additional-path measurements in Rel-18.

[Online]Identification information 
The following proposals are identified to be related to this issue.
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 3: [bookmark: _Hlk135038361]
· For identification information for a sidelink positioning measurement, the following options can be supported.
· Source ID and/or destination ID of corresponding SL-PRS measurement.
· ARP ID if multiple ARPs are used. 
· SL-PRS resource ID 
· Defer the discussion of unique UE identity in RAN1, and may reconsider the issue after SA2 is clear.
Proposal 4: [bookmark: _Hlk135038425]
· For identification information for a sidelink positioning measurement, the Source ID and/or destination ID in high layer measurement report belongs to anchor UE.
Proposal 5: [bookmark: _Hlk127463569]
· The UE ID and SL-PRS resource ID can be used to indicate the reference of SL-TDOA.


	R1-2304622
Huawei
	Remaining issues on SL positioning measurement and reporting
Proposal 11: No need to provide ID for the UE receiving SL-PRS (destination ID) to either LMF or UE.
Proposal 12: No need to provide the SL-PRS resource ID in the measurement report.
Proposal 13: Identification information of UE should also be included in the measurement request from a UE or from the LMF.


	R1-2304829
Intel
	On measurements and reporting for SL positioning
Proposal 5: 
· The identification information should be designed to enable consistent identification of the UEs and the SL-PRS across all layers. 


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 7: UE identification information can be included in SL positioning measurement report.
· How to define this UE identification information is up to RAN2


	R1-2305126
InterDigital
	Measurement and reporting for SL positioning
Proposal 8: Identity of SL-PRS transmitting UE is included in the same measurement reporting.
Proposal 9: SL-PRS measurement report includes the information of SL-PRS time and frequency resources over which reported measurements are performed. 


	R1-2305342
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc134863773]Proposal 10: The measurement report contains the measurement, information to identify the resource pool where SL-PRS was received, source ID, destination ID, session ID, and quality metrics.


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 8: SL PRS resource is defined as a set of SL resources, which is used for the measurement of a single sample/instance of SL PRS.


	R1-2305685
Sharp
	Measurements and reporting for SL positioning
Proposal 4: The following is used to identify a SL-PRS resource in a measurement report,
· A lowest PRB index.
· A physical slot index (i.e. combination of SFN/DFN and slot index within a frame).
· A SL-PRS resource ID (in case of a dedicated resource pools).




Let’s continue our discussion based on previous meeting discussion.
[ROUND1][High] FL proposal 4.2.1-v1:
Support to at least include the following identification information in sidelink positioning report
· SL PRS resource ID at least for the report to a UE   
· UE ID(s)
· RAN1 to further discuss which UE ID is used, e.g., SL-PRS transmission or measumrent UE ID, anchor UE or target UE ID
· Note: more identification information can be updated based on future agreements.

Companies are encouraged to share views in the following table.
Table 4.2.1 Collection of views on FL proposal 4.2.1-v1
	Company
	Views on FL proposal 4.2.1-v1

	OPPO
	SL PRS resource ID is only defined for dedicated RP so far, and the ID is used to identify an SL PRS resource within a slot, therefore, to identify an SL PRS resource the slot index is also necessary.
Regarding UE ID, source ID and desination ID are being considered in AI9.5.1.3 as fields of SCI, these 2 IDs should be considered in measurement report. 

	CMCC
	Regarding the resource ID, we share views with OPPO that at least we should wait for the progress in AI 9.5.1.1 on resource ID for shared RP.

	CATT
	For the dedicated RP, the SL PRS resource ID had been agreed, therefore, we can first to discuss this proposal only for dedicated RP.

	ZTE
	Generally support.
For SL-PRS resource ID, we support to report this information to both UE and LMF.
As for UE ID, we believe it can be up to RAN2’s design.

	Huawei, HiSilicon
	Support. 

For SL-PRS resource ID, it should be optional in UE-UE reporting.

	Nokia, NSB
	SL PRS resource ID can also be reported to LMF.

	Qualcomm
	Support with the update to also include LMF

	Lenovo
	Support , but Prefer to clarify the first sentence as follows:
Support to at least include the following identification information associated to a SL positioning measurement in a sidelink positioning report

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[Online]Timestamp information
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
[bookmark: _Hlk127463475]The SL TimeStamp can be :
· the SFN and the slot index relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if the serving cell timing reference is in use
· the nr-PhysCellID, nr-ARFCN, nr-CellGlobalID can be included to identify the serving cell
· or the DFN and the slot indexr
· he synchronization reference source indication (e.g., GNSS or UE), the DFN time (e.g., Tref, offset DFN) can be included


	R1-2304928
ZTE
	Discussion on SL positioning measurements and reporting
Proposal 8: Time stamp supported in SL positioning measurement report can be defined either relative to SFN or relative to DFN:
· SFN: including SFN and slot number within the SFN and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, 
· DFN: including DFN and slot number within DFN or current UTC time obtained from GNSS
· For either SFN or DFN, symbol number within a slot can also be included in time stamp


	R1-2305635
LG
	Discussion on measurements and reporting for SL positioning
Proposal 9: Time stamp for SL positioning measurement report includes at least the followings.
· SFN/DFN
· Slot number
· Symbol number (or SL PRS resource index within a slot)


	R1-2305685
Sharp
	Measurements and reporting for SL positioning
Proposal 5: Time stamp for SL positioning measurement report includes at least the following,
· SFN/DFN.
· Slot number.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][Medium] FL proposal 4.2.2-v1:
Time stamp for SL positioning measurement report includes at least the followings.
· SFN, slot number and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· Or DFN and slot number
Companies are encouraged to share views in the following table.
Table 4.2.2 Collection of views on FL proposal 4.2.2-v1
	Company
	Views on FL proposal 4.2.2-v1

	CMCC
	Support

	CATT
	Support

	Samsung
	OK in general.

	ZTE
	ok

	Huawei, HiSilicon
		Comment by Huawei - Su Huang: Let’s use SL-PRS resource ID for this case.

	Lenovo
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[Online]Location information 
The following proposals are identified to be related to location information
	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 6: [bookmark: _Hlk131775081]
· For Ranging/SL positioning service, the following location information can be reported
· Ranging of distance and/or angle
· UE location
· UE relative location.


	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 16: For the anchor UE location information, target UE or server UE can receive anchor UE location information to calculate the position of target UE. 
Proposal 17: Quality information of location should be included with anchor UE location information, e.g., uncertainty etc.




Let’s continue our discussion based on the proposal from last meeting
[ROUND1][MEDIUM] FL proposal 4.2.3-v1: 
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· FFS: whether/which UEs can receive the target UE location information (note: which may be decided by other WGs)
· Up to RAN2 for signaling details

· Table 4.2.3 Collection of views on FL proposal 4.2.3-v1
	Company
	Views on FL proposal 4.2.3-v1

	CMCC
	Support

	CATT
	Support

	Samsung
	OK in general.

	ZTE
	OK.

	Nokia, NSB
	OK

	Ericsson
	Support

	Lenovo
	Support

	
	

	
	

	
	



[ROUND2][MEDIUM] FL proposal 4.2.3-v2: 
Per ARP Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· FFS: whether/which UEs can receive the target UE location information (note: which may be decided by other WGs)
· Up to RAN2 for signaling details

· Table 4.2.3 Collection of views on FL proposal 4.2.3-v1
	Company
	Views on FL proposal 4.2.3-v1

	CATT
	Support.
The “Per ARP” was added in the Round 2 proposal, this change is fine for us.

	Qualcomm
	We propose to add UE to the main bullet:
Per ARP Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF or to a UE.


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





[LOW] Quality information

	R1-2304485
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: [bookmark: _Hlk127463486]
· Both timing quality corresponding to the timing related measurements and angle quality corresponding to the AoA measurement are supported. 


	R1-2305126
InterDigital
	Measurement and reporting for SL positioning
[bookmark: _Hlk131518009]Proposal 10: Positioning measurement report includes the measurements necessary for a positioning method and the quality of the measurements if available. 




[ROUND1][LOW]FL proposal 4.2.4-v1
TBD

Companies are encouraged to share views in the following table.

Table 4.2.4 Collection of views on FL proposal 4.2.4-v1
	Company
	Views on FL proposal 4.2.4-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[MEDIUM]The summary content for the positioning measurement report
FL collects all the content information from companies contribution. FL would like to treat this part after stabilizing 4.2.1 and 4.2.2.
[ROUND1][High] FL proposal 4.2.5-v1:
For sidelink positioning report,  support report the following content:
· synchronization information, e.g., SyncRef change status, Sync source information, 
· UE Tx/Rx/RxTx TEG ID

Companies are encouraged to share views in the following table.

Table 4.2.5 Collection of views on FL proposal 4.2.5-v1
	Company
	Views on FL proposal 4.2.5-v1

	OPPO
	OK

	CATT
	OK

	Samsung
	We suggest to add an example for the synchronization information as synchronization quality.

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Reporting content for RTT
	
	reporting to LMF
	reporting to UE

	R1-2302294
Nokia
		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	SyncRef change status

	Expected clock error



		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	SyncRef change status

	Expected clock error




	R1-2302327
FUTUREWEI
	
	SL-PRS ID,   SL-PRS resource ID, SL-PRS resource set ID for each measurement

	SL-PRS-RSRP measurement

	UE Rx-Tx time difference measurement

	Time stamp of the measurement

	Quality for each measurement

	UE Rx TEG IDs, UE Tx TEG IDs, and UE RxTx TEG IDs associated with UE Rx-Tx time difference measurements 

	LOS/NLOS information for UE measurements 

	SL-PRS-RSRPP measurement

	The association of UE Tx TEG ID and SL-PRS

	Sync source information

	Anchor quality information



	
	SL-PRS ID,   SL-PRS resource ID, SL-PRS resource set ID for each measurement

	SL-PRS-RSRP measurement

	UE Rx-Tx time difference measurement

	Time stamp of the measurement

	Quality for each measurement

	UE Rx TEG IDs, UE Tx TEG IDs, and UE RxTx TEG IDs associated with UE Rx-Tx time difference measurements 

	LOS/NLOS information for UE measurements 

	SL-PRS-RSRPP measurement

	The association of UE Tx TEG ID and SL-PRS

	Sync source information

	Anchor quality information




	R1-2302378
Huawei, HiSilicon
	CN UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator
	[bookmark: OLE_LINK37]PC5 UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator

	R1-2302491
vivo
	One or multiple measurement elements can be included, for each measurement element can include
· （Optional）Anchor UE identity information（ie., Source ID and/or destination ID of anchor UE ）
· ARP/Panel ID if multiple ARP/Panel are used for reception UE
· Resource/set ID if multiple resources/sets are used
· Rx-Tx timing difference which is measured by Rx UE
· Other measurement results(e.g RSRP,RSRPP, AoA) if multiple measurements are used
· Quality
· Time stamp
· LoS indicator

	

	R1-2302554
OPPO
	
	

	R1-2302606
Spreadtrum
	
	

	R1-2302709
CATT
	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	SL Rx-Tx time difference;
RTT type and transmission order;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp; 
Measurement Quality;
Additional path;

	R1-2302802
Intel
	UE Identification
SL-PRS resource Identification
SL Rx – Tx time difference for the first RTT exchange
SL Rx – Tx time difference for the second RTT exchange (only for double side RTT)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx + Tx + RxTx)
	UE Identification
SL-PRS resource Identification
SL Rx – Tx time difference for the first RTT exchange
SL Rx – Tx time difference for the second RTT exchange (only for double side RTT)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx + Tx + RxTx)

	R1-2302852
Sony
	
	

	R1-2302927
LG Electronics
	For SS-RTT
· Received SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID
· Time stamp of the received SL PRS resource
· Measured RX-TX time difference
· Expected RX-TX time difference and uncertainty

For DS-RTT
· Type of double-sided SL RTT method
· Type of SL PRS transmission order
· SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID #1
· Time stamp of the received SL PRS resource #1
· If two SL PRS resources are received
· Received SL PRS resource ID #2
· Time stamp of the received SL PRS resource #2
· Measured RX-TX time difference #1
· Expected RX-TX time difference #1 and uncertainty
· Measured RX-TX time difference #2
· Expected RX-TX time difference #2 and uncertainty

	For SS-RTT
· Received SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID
· Time stamp of the received SL PRS resource
· Measured RX-TX time difference
· Expected RX-TX time difference and uncertainty

For DS-RTT
· Type of double-sided SL RTT method
· Type of SL PRS transmission order
· SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID #1
· Time stamp of the received SL PRS resource #1
· If two SL PRS resources are received
· Received SL PRS resource ID #2
· Time stamp of the received SL PRS resource #2
· Measured RX-TX time difference #1
· Expected RX-TX time difference #1 and uncertainty
· Measured RX-TX time difference #2
· Expected RX-TX time difference #2 and uncertainty


	R1-2302989
xiaomi
	
	

	R1-2303064
Sharp
	
	

	R1-2303134
Samsung
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)

	R1-2303240
CMCC
	
	Proposal 13: For relative positioning/ranging, the SL Rx-Tx time difference measurement, SL AoA/ZoA measurement and/or SL RSRP/RSRPP measurement should be reported to from the anchor UE to the target UE, associated with SL PRS index, UE ID (i.e., source ID and/or destination ID) and time stamp.


	R1-2303264
Lenovo
	
	

	R1-2303277
ZTE
	UE identification information             (Mandatary for reporting to LMF)
(Optional for reporting to UE)
SL PRS resource/resource set ID info		Mandatory
SL PRS RSTD     				Optional
SL PRS RTOA    				Optional
SL PRS AOA      				Optional 
SL PRS ZOA      				Optional
SL PRS RSRP					Optional
SL PRS RSRPP					Optional
SL Rx-Tx time difference				Optional
Time stamp					Mandatory
Timing quality					Mandatory
LOS/NLOS indicator
…

	R1-2303307
CEWiT
	
	

	R1-2303415
Fraunhofer
	
	

	R1-2303444
InterDigital
	
	

	R1-2303489
Apple
	
	

	R1-2303551
Ericsson
	
	

	R1-2303596
Qualcomm
	SL-PRS Timestamp
Identification information
	SL-PRS Timestamp
Identification information

	R1-2303775
Locaila
	
	

	R1-2303842
MediaTek
	
	





Reporting content for RSTD
	
	reporting to LMF
	reporting to UE

	R1-2302294
Nokia
		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	Anchor UE IDs

	Reference Anchor UE for SL RSTD

	Synchronization source

	Time difference in synchronization with other anchor UEs and own synchronization source



		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	Anchor UE IDs

	Reference Anchor UE for SL RSTD

	Synchronization source

	Time difference in synchronization with other anchor UEs and own synchronization source




	R1-2302327
FUTUREWEI
	
	Latitude/Longitude/Altitude, together with uncertainty shape

	PRS resource ID, SL-PRS resource set ID and SL-PRS ID for each measurement

	SL RSTD measurement

	SL-PRS-RSRP measurement

	Time stamp of the measurements

	Time stamp of location estimate

	Quality for each measurement

	UE Rx TEG IDs for SL RSTD measurements

	SL-PRS-RSRPP measurement

	LOS/NLOS information for UE measurements

	Sync source information

	Anchor quality information



	
	Latitude/Longitude/Altitude, together with uncertainty shape

	PRS resource ID, SL-PRS resource set ID and SL-PRS ID for each measurement

	SL RSTD measurement

	SL-PRS-RSRP measurement

	Time stamp of the measurements

	Time stamp of location estimate

	Quality for each measurement

	UE Rx TEG IDs for SL RSTD measurements

	SL-PRS-RSRPP measurement

	LOS/NLOS information for UE measurements

	Sync source information

	Anchor quality information




	R1-2302378
Huawei, HiSilicon
	CN UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator
	PC5 UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator

	R1-2302491
vivo
	Reference anchor UE information includes:
· Reference Anchor UE identity information（ie., Source ID and destination ID of anchor UE1 for SL-PRS transmission）

One or multiple measurement elements can be included, for each measurement element can include

· Anchor UE identity information（ie., Source ID and destination ID of anchor UE for SL-PRS transmission）
· ARP/Panel ID if multiple ARP/Panel are used for Target UE
· Resource/set ID if multiple resources/sets are used
· RSTD measurement 
· Other measurement results(e.g RSRP,RSRPP, AoA) if multiple measurements are used
· Quality
· Time stamp
· LoS indicator

	

	R1-2302554
OPPO
	
	

	R1-2302606
Spreadtrum
	
	

	R1-2302709
CATT
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;
	SL RSTD;
Reference UE ID;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
Additional path;


	R1-2302802
Intel
	UE Identification
SL-PRS resource Identification
SL-PRS based RSTD measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)
	UE Identification
SL-PRS resource Identification
SL-PRS based RSTD measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)

	R1-2302852
Sony
	
	

	R1-2302927
LG Electronics
	· Reference SL PRS ID (or the reference anchor UE ID)
· Reference SL PRS resource ID
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RSTD
· Expected RSTD and uncertainty

	· Reference SL PRS ID (or the reference anchor UE ID)
· Reference SL PRS resource ID
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RSTD
· Expected RSTD and uncertainty


	R1-2302989
xiaomi
	
	

	R1-2303064
Sharp
	
	

	R1-2303134
Samsung
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)

	R1-2303240
CMCC
	Proposal 12: For DL-like UE-assisted SL absolute positioning, the SL RSTD measurement and/or SL RSRP/RSRPP measurement should be reported to the LMF or location server, associated with SL PRS index, anchor unique UE ID, and time stamp.

	

	R1-2303264
Lenovo
	
	

	R1-2303277
ZTE
	UE identification information             (Mandatary for reporting to LMF)
(Optional for reporting to UE)
SL PRS resource/resource set ID info		Mandatory
SL PRS RSTD     				Optional
SL PRS RTOA    				Optional
SL PRS AOA      				Optional 
SL PRS ZOA      				Optional
SL PRS RSRP					Optional
SL PRS RSRPP					Optional
SL Rx-Tx time difference				Optional
Time stamp					Mandatory
Timing quality					Mandatory
LOS/NLOS indicator
…

	R1-2303307
CEWiT
	
	

	R1-2303415
Fraunhofer
	
	

	R1-2303444
InterDigital
	
	

	R1-2303489
Apple
	
	

	R1-2303551
Ericsson
	
	

	R1-2303596
Qualcomm
	SL-PRS Timestamp
Identification information
	SL-PRS Timestamp
Identification information

	R1-2303775
Locaila
	
	

	R1-2303842
MediaTek
	
	





Reporting content for RSRP/RSRPP
	
	reporting to LMF
	reporting to UE

	R1-2302294
Nokia
		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information



		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information




	R1-2302327
FUTUREWEI
	
	

	R1-2302378
Huawei, HiSilicon
	CN UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator
	PC5 UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator

	R1-2302491
vivo
	Needs to be reported with other measurements
	

	R1-2302554
OPPO
	
	

	R1-2302606
Spreadtrum
	
	

	R1-2302709
CATT
	SL RSRP/ SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RSRP/ SL RSRPP
LoS/NLoS indication
UE location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	R1-2302802
Intel
	No separate report for RSRP needed. 
	No separate report for RSRP needed. 

	R1-2302852
Sony
	
	

	R1-2302927
LG Electronics
	
	

	R1-2302989
xiaomi
	
	

	R1-2303064
Sharp
	
	

	R1-2303134
Samsung
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID

	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID


	R1-2303240
CMCC
	
	

	R1-2303264
Lenovo
	
	

	R1-2303277
ZTE
	UE identification information             (Mandatary for reporting to LMF)
(Optional for reporting to UE)
SL PRS resource/resource set ID info		Mandatory
SL PRS RSTD     				Optional
SL PRS RTOA    				Optional
SL PRS AOA      				Optional 
SL PRS ZOA      				Optional
SL PRS RSRP					Optional
SL PRS RSRPP					Optional
SL Rx-Tx time difference				Optional
Time stamp					Mandatory
Timing quality					Mandatory
LOS/NLOS indicator
…

	R1-2303307
CEWiT
	
	

	R1-2303415
Fraunhofer
	
	

	R1-2303444
InterDigital
	
	

	R1-2303489
Apple
	
	

	R1-2303551
Ericsson
	
	

	R1-2303596
Qualcomm
	SL-PRS Timestamp
Identification information
	SL-PRS Timestamp
Identification information

	R1-2303775
Locaila
	
	

	R1-2303842
MediaTek
	
	





Reporting content for RTOA
	
	reporting to LMF
	reporting to UE

	R1-2302294
Nokia
		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	Target UEs

	Synchronization source

	Time difference in synchronization with other anchor UEs and own synchronization source



		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information

	Target UEs

	Synchronization source

	Time difference in synchronization with other anchor UEs and own synchronization source




	R1-2302327
FUTUREWEI
	
	

	R1-2302378
Huawei, HiSilicon
	CN UE ID transmitting SL-PRS
SL PRS resource ID
SFN or DFN indication
Timestamp
Quality metric
LoS/NLoS indicator
	PC5 UE ID transmitting SL-PRS
SL PRS resource ID
SFN or DFN indication
Timestamp
Quality metric
LoS/NLoS indicator

	R1-2302491
vivo
	Reference anchor UE information includes:
· Reference Anchor UE identity information（ie., Source ID and destination ID of anchor UE1 for SL-PRS transmission）

One or multiple measurement elements can be included, for each measurement element can include

· Anchor UE identity information（ie., Source ID and destination ID of anchor UE for SL-PRS transmission）
· ARP/Panel ID if multiple ARP/Panel are used for Target UE
· Resource/set ID if multiple resources/sets are used
· RSTD measurement 
· Other measurement results(e.g RSRP,RSRPP, AoA) if multiple measurements are used
· Quality
· Time stamp
· LoS indicator

	

	R1-2302554
OPPO
	
	

	R1-2302606
Spreadtrum
	
	

	R1-2302709
CATT
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;
	SL RTOA
LoS/NLoS indication
UE location information;
ARP location information;
Identification 
information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
TimeStamp;
Measurement Quality;


	R1-2302802
Intel
	UE Identification
SL-PRS resource Identification
SL-PRS based RTOA measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)
	UE Identification
SL-PRS resource Identification
SL-PRS based RTOA measurement
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
UE SL TEG information (Rx)

	R1-2302852
Sony
	
	

	R1-2302927
LG Electronics
	· SL synchronization source (gNB/eNB or GNSS)
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RTOA
· Expected RTOA and uncertainty

	· SL synchronization source (gNB/eNB or GNSS)
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RTOA
· Expected RTOA and uncertainty


	R1-2302989
xiaomi
	
	

	R1-2303064
Sharp
	
	

	R1-2303134
Samsung
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)
	LOS/NLOS indicator
time stamp
SL-PRS resource ID/SL-PRS resource set ID
quality of synchronization information (e.g., clock source’s accuracy)

	R1-2303240
CMCC
	
	

	R1-2303264
Lenovo
	
	

	R1-2303277
ZTE
	UE identification information             (Mandatary for reporting to LMF)
(Optional for reporting to UE)
SL PRS resource/resource set ID info		Mandatory
SL PRS RSTD     				Optional
SL PRS RTOA    				Optional
SL PRS AOA      				Optional 
SL PRS ZOA      				Optional
SL PRS RSRP					Optional
SL PRS RSRPP					Optional
SL Rx-Tx time difference				Optional
Time stamp					Mandatory
Timing quality					Mandatory
LOS/NLOS indicator
…

	R1-2303307
CEWiT
	
	

	R1-2303415
Fraunhofer
	
	

	R1-2303444
InterDigital
	
	

	R1-2303489
Apple
	
	

	R1-2303551
Ericsson
	
	

	R1-2303596
Qualcomm
	SL-PRS Timestamp
Identification information
	SL-PRS Timestamp
Identification information

	R1-2303775
Locaila
	
	

	R1-2303842
MediaTek
	
	




Reporting content for AoA/ZoA
	
	reporting to LMF
	reporting to UE

	R1-2302294
Nokia
		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information



		LoS/NLoS indicator

	Quality of measurement

	Time stamp

	Antenna panel ID

	Antenna location information




	R1-2302327
FUTUREWEI
	
	NCGI and TRP ID of the measurement

	SL-RTOA

	SL-PRS-RSRP

	SL-PRS-RSRPP

	SL Angle of Arrival (azimuth and/or elevation)  

	Multiple SL Angle of Arrival (azimuth and/or elevation)  

	PRS Resource Type  

	Time stamp of the measurement

	Quality for each measurement

	Beam Information for each measurement

	LoS/NLoS information for each measurement

	ARP ID of the measurement

	Sync source information

	Anchor quality information



	
	NCGI and TRP ID of the measurement

	SL-RTOA

	SL-PRS-RSRP

	SL-PRS-RSRPP

	SL Angle of Arrival (azimuth and/or elevation)  

	Multiple SL Angle of Arrival (azimuth and/or elevation)  

	PRS Resource Type  

	Time stamp of the measurement

	Quality for each measurement

	Beam Information for each measurement

	LoS/NLoS information for each measurement

	ARP ID of the measurement

	Sync source information

	Anchor quality information




	R1-2302378
Huawei, HiSilicon
	CN UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
[bookmark: OLE_LINK39][bookmark: OLE_LINK38]Quality metric
LoS/NLoS indicator
GCS/LCS indication and translation
	PC5 UE ID transmitting SL-PRS
SL PRS resource ID
Timestamp
Quality metric
LoS/NLoS indicator
GCS/LCS indication and translation

	R1-2302491
vivo
	One or multiple measurement elements can be included, for each measurement element can include

· (Optional)Anchor UE identity information（ie., Source ID and destination ID of anchor UE for SL-PRS transmission）
· ARP/Panel ID if multiple ARP/Panel are used for Target UE
· Resource/set ID if multiple resources/sets are used
· AoA measurement 
· Other measurement results(e.g RSRP,RSRPP, AoA) if multiple measurements are used
· Quality
· Time stamp
· LoS indicator

	

	R1-2302554
OPPO
	
	

	R1-2302606
Spreadtrum
	
	

	R1-2302709
CATT
	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;

	SL AoA/ZoA;
translation of the LCS to GCS;
LoS/NLoS indication;
UE location information;
ARP location information;
Identification information{SL PRS resource ID, SL PRS resource set ID,  source ID, destination ID, ARP ID};
Timestamp ;
Measurement Quality;
Additional path;


	R1-2302802
Intel
	UE Identification
SL-PRS resource Identification
SL AOA measurement (azimuth and/or elevation)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement
	UE Identification
SL-PRS resource Identification
SL AOA measurement (azimuth and/or elevation)
SL-PRS RSRP
SL-PRS RSRPP
Time stamp of each measurement
Quality of each measurement
Los/NLOS information for each measurement

	R1-2302852
Sony
	
	

	R1-2302927
LG Electronics
	
	

	R1-2302989
xiaomi
	
	

	R1-2303064
Sharp
	
	

	R1-2303134
Samsung
	
	

	R1-2303240
CMCC
	
	Proposal 13: For relative positioning/ranging, the SL Rx-Tx time difference measurement, SL AoA/ZoA measurement and/or SL RSRP/RSRPP measurement should be reported to from the anchor UE to the target UE, associated with SL PRS index, UE ID (i.e., source ID and/or destination ID) and time stamp.


	R1-2303264
Lenovo
	
	

	R1-2303277
ZTE
	UE identification information             (Mandatary for reporting to LMF)
(Optional for reporting to UE)
SL PRS resource/resource set ID info		Mandatory
SL PRS RSTD     				Optional
SL PRS RTOA    				Optional
SL PRS AOA      				Optional 
SL PRS ZOA      				Optional
SL PRS RSRP					Optional
SL PRS RSRPP					Optional
SL Rx-Tx time difference				Optional
Time stamp					Mandatory
Timing quality					Mandatory
LOS/NLOS indicator
…

	R1-2303307
CEWiT
	
	

	R1-2303415
Fraunhofer
	
	

	R1-2303444
InterDigital
	
	

	R1-2303489
Apple
	
	

	R1-2303551
Ericsson
	
	

	R1-2303596
Qualcomm
	SL-PRS Timestamp
Identification information
	SL-PRS Timestamp
Identification information

	R1-2303775
Locaila
	
	

	R1-2303842
MediaTek
	
	




Others

Companies are encouraged to share views in the following table on any other missing issues on sidelink positioning report.

Table 4.3 Collection of views on any other missing issues
	Company
	Views on any other missing issue for sidelink positioning report

	Apple
	Anchor UE orientation: Given that the orientation of the positioning set at the time of measurement is important (e.g. a rotation occurs either during or after the transmission), the orientation of the measuring UE as well as a time stamp of when this measurement was made should be part of the measurement report

	
	

	
	

	
	

	
	

	
	

	
	




Assistance data for SL positioning
The following agreement was achieved in previous meeting.
Agreement
For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information.

[Medium]Location information

	R1-2304736
CATT

	On measurements and reporting for SL positioning
Proposal 16: For the anchor UE location information, target UE or server UE can receive anchor UE location information to calculate the position of target UE. 
Proposal 17: Quality information of location should be included with anchor UE location information, e.g., uncertainty etc.


	R1-2305126
R1-2306040
InterDigital
	Measurement and reporting for SL positioning
Proposal 6: Support anchor UE providing the quality/uncertainty information with its reported location information. 


	R1-2305519
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 9: The quality information of anchor UE location information is indicated to the target UE for SL positioning.



[ROUND1][MEDIUM] FL proposal 5.1.1-v1: 
For provision of assistance information for absolute SL positioning, quality/uncertainty information of the anchor UE location can be provided to LMF or UE.
Companies are encouraged to share views in the following table.
Table 5.1.1 Collection of views on FL proposal 5.1.1-v1
	Company
	Views on FL proposal 5.1.1-v1

	InterDigital
	We support the proposal. We also made an update to the table above to include the updated version of our contribution.

	CMCC
	Support

	CATT
	Support

	Samsung 
	Support

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Other
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for assistance data. 
Table 5.2 Collection of views on other assistance data.
	Company
	Views on on other assistance data

	R1-2303240
CMCC
	Proposal 5: RSTD search window is not required to be configured/provided to the UE.

	R1-2303264
Lenovo
	Proposal 7: RAN1 to support the provision of SL RSTD and SL RTOA expected search window information for anchor UEs or target-UE.

	
	



 Others

Companies are encouraged to share views in the following table on aspects other than measurement and report.

Table 6 Collection of views on aspects other than measurement and report
	Company
	Views on aspects other than measurement and report

	
	

	
	

	
	

	
	

	
	

	
	

	
	





OFFLINE Sessions Outcome
1st offline 


Based on companies TDoc, supporting company of Alt1 and Alt 3 is listed as following:
	· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement 
· Supporting company (13): Nokia, vivo, Spreadtrum Communications, CATT(for DS-RTT), Intel, ZTE, Sony, Fraunhofer, Apple, Qualcomm, Lenovo, Ericsson,CEWiT
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
· Supporting company (8): Huawei/Hisi, CATT(for SS-RTT), Xiaomi, CMCC, Interdigital,  OPPO, Samsung, MediaTek
· Alt3+ SL-PRS Tx/Rx timing change indication:
· Supporting company: Nokia, Futurewei, MediaTek




Offline proposal:
For definition of SL-PRS based Rx-Tx measurement, support the following Alt3 and indication of SL-PRS Tx/Rx timing change to minimize the impact of UE reference timing offset
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

2nd offline 
Three proposals were discussed and two offline consensus were achieved.
Offline Consensus: 
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.

[ROUND1][High] FL proposal 4.2.1-v1:
Support to at least include the following identification information associated to a SL positioning measurement in a sidelink positioning report
· SL PRS resource ID [at least for the report to a UE]   
· CATT  for dedicated first  
· UE ID(s)
· RAN1 to further discuss which UE ID is used, e.g., SL-PRS transmission or measumrent UE ID, anchor UE or target UE ID
· Note: more identification information can be updated based on future agreements.

Offline Consensus: 
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Proposal for Online Discussion
1st online

[ROUND1][High] Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time

Collection of views from TDocs:
Based on companies TDoc, supporting company of Alt1 and Alt 3 is listed as following:
	· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement 
· Supporting company (13): Nokia, vivo, Spreadtrum Communications, CATT(for DS-RTT), Intel, ZTE, Sony, Fraunhofer, Apple, Qualcomm, Lenovo, Ericsson,CEWiT
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
· Supporting company (8): Huawei/Hisi, CATT(for SS-RTT), Xiaomi, CMCC, Interdigital,  OPPO, Samsung, MediaTek



Possible Agreement 3-1-1-v1:
For definition of SL-PRS based Rx-Tx measurement, support both Alt 1 and Alt 3 with the UE indicating which alternative was used for the measurements.
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

Possible Agreement 3-1-1-v2:
For definition of SL-PRS based Rx-Tx measurement, support the following Alt3 and indication of SL-PRS Tx/Rx timing change to minimize the impact of UE reference timing offset
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement

Possible Agreement 3-1-1-v3:
For definition of SL-PRS based Rx-Tx measurement, support the following Alt3 and indication of SL-PRS Tx/Rx timing change to minimize the impact of UE reference timing offset
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

[ROUND1][High] FL proposal 3.5.1-v1: 
For provision of assistance information for sidelink positioning,  the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 

[ROUND1][High] FL proposal 3.5.2-v1: 
For per ARP measurement, the ARP ID can be reported along with SL measurement in measurement report.
· The ARP ID is used to uniquely identify an ARP associated with a UE

[ROUND1][High] FL proposal 3.2.1-v1: 
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between anchor/target UE and LMF/server UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchonizaton quality information 
· FFS other mechanisms

2nd online
Offline Consensus: 
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.

Offline Consensus: 
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

[ROUND2][MEDIUM] FL proposal 3.3.1-v2: 
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
· The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle) ,which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.

[ROUND2][MEDIUM] FL proposal 3.3.2-v2: 
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE

[ROUND2][Medium] FL proposal 4.2.2-v2:
Time stamp for SL positioning measurement report includes at least the followings.
· SFN, slot number and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· Or DFN and slot number

[ROUND2][MEDIUM] FL proposal 3.2.3-v2: 
When GNSS is used for timing reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).

[ROUND2][Medium] FL proposal 3.2.2-v2: 
For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS on reference UE selection

Previous Agreements for Measurements and Reporting for SL positioning
Agreements from  RAN1 #112 (202302 Athens meeting)

Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN
Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS

Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

Agreement
Study measurement report content for both the cases of sidelink positioning measurement reported to LMF and UE.

Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
· Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3
Agreement
Study the necessity and scenarios of including location information and quality information of the location of a UE in sidelink positioning measurement report, considering different measurements and different reporting targets (LMF and UE).

Agreement
Study the following candidates for identification information in sidelink positioning report, considering different measurements and different reporting targets (LMF and UE):
· SL-PRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· FFS: whether SL-PRS resource set is supported
· Source ID and/or destination ID
· Other identification information not precluded

Agreement
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18.

Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

	SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
	
	

	etc
	
	



Agreements from  RAN1 #112bis-e (202304 eMeeting)

Conclusion 
· For SL-PRS based RTOA definition, the selection between SFN0 vs DFN0 and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission, as in legacy specifications.
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
· FFS on indication of whether SFN or DFN is used along with the RTOA measurement reporting

Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state

Agreement
Support both the case with and without translation of the LCS to GCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.

Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.

Agreement
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA, RSRPP measurement and report for the first path and optionally additional path.
· No specification impact for how to set the additional path measurements
· From RAN1 perspective, no performance requirements are expected to be defined for the additional-path measurements in Rel-18.

Agreement
For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information.

Agreement
Support per ARP based measurement in sidelink positioning. The ARP related information can be reported along with the SL measurement.
FFS on details of ARP related information, including whether TEG ID can be reused for such purpose. 

Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD

[bookmark: _Hlk133401205]Agreement
Support higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
FFS on SCI based report triggering.


Agreements from  RAN1 #113 (202305 Incheon meeting)

Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
· FFS: details of the Tx time information
· FFS: whether additionally the network or LMF can request the UE to report the Tx time information
· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms

Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
· Note: different ARPs have their own location information

Agreement
For per ARP measurement
· The ARP ID of an ARP used for reception can be reported along with SL positioning measurement in measurement report.The ARP ID is used to uniquely identify an ARP associated with a UE
· FFS: UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information
· FFS: ARP ID of an ARP used for transmission, and details if supported

Agreement
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchronization quality information 
· FFS other mechanisms

Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.

Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
· The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle), which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.

Agreement
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE.
· No specification impact on how to set the uncertainty range
· From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18

Agreement
A time stamp associated to each SL positioning measurement within the report includes at least the followings:
· SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· FFS if at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included
· Or DFN and slot number
· FFS: sidelink synchronization identity
FFS: SL-PRS resource ID is included within the measurement report
FFS: symbol number

Agreement
When GNSS is used for synchronization reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).

Agreement
For SL-PRS based RSTD measurement report, the reference UE information is included in measurement reporting.
· FFS: details of the reference UE information
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