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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 RAN1 #112.
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

Based on the submitted contributions, the following issues are identified to be related to this topic:
· Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time 
· Support of report-free SL-RTT
· PRS transmission order and differentiation of different PRS transmissions for multiple rounds of double sided RTT.
· Measurement procedures

[Email discussion] Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time
The following proposals are identified to be related to this issue. 
	R1-2302327
FUTUREWEI
	Proposal 1: Support either Alt 1 or Alt 3 for the definition of SL-PRS based Rx-Tx measurement. If Alt 3 is supported TA shall contain the value of time adjustment to the new synchronization source, if any. 

	R1-2302378
Huawei, HiSilicon
	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.

	R1-2302491
vivo
	· [bookmark: _Hlk131774531]For RTT,  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 UE, defined by the first detected path in time.
· TUE-TX is the UE transmit timing of sidelink subframe #j considering the actual SL-PRS transmission time.
· [bookmark: _Hlk131774545]For RTT,  if Alt 1 is adopted, downselect UE Rx-Tx time difference measurement as the following
· Alt 1-1: report the Rx – Tx time difference as:  with DL reception time stamp
· Alt 1-2: report the Rx – Tx time difference as: with DL reception time stamp and UL transmission time stamp

	R1-2302554
OPPO
	Proposal 1: The definition of SL Rx-Tx time difference can be modified based on UE Rx-Tx time difference definition as follows:
TSL-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from another UE.

	R1-2302606
Spreadtrum Communications
	Proposal 1: Actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.


	R1-2302709
CATT
	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).

	R1-2302802
Intel
	Proposal 1: 
· For the transmission time considered for the Rx-Tx time difference measure the actual SL-PRS transmission time is used (Alt. 1).

	R1-2302852
Sony
	[bookmark: _Toc131754769]Proposal 2: Support using actual SL-PRS transmission time for definition of SL-PRS based Rx-Tx time difference measurement.


	R1-2302989
xiaomi
	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.


	R1-2302927
LG Electronics
	Proposal 3: The following definition is used for SL Rx-Tx time difference measurement by the UE that transmits the responding SL PRS in SL RTT. 
TUE-TX is the UE transmit timing of the start of SL subframe #j that is closest in time to the subframe #i received from the UE, measured based on the synchronization timing that was used for measuring TUE-RX.
Proposal 4: The following definition is used for SL Rx-Tx time difference measurement by the UE that transmits the initiating SL PRS in SL RTT. 
Proposal 5: The above definitions are added as a new option for SL Rx-Tx time difference.
Proposal 7: The displacement of UE between SL PRS transmission and reception is reported to the location calculation entity in SL RTT.

	R1-2303134
Samsung
	Proposal 2: For definition of SL-PRS based Rx-Tx measurement, SL-PRS transmission time based on the SL PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement.
· The reporting range for the Rx-Tx difference for SL RTT is 1msec.
· Reuse the resolution step defined in TS 38.133 for Uu Rx-Tx difference time.

	R1-2303240
CMCC
	Proposal 8: For definition of SL-PRS based Rx-Tx measurement, support Alt. 1 or Alt. 3 agreed in RAN1#112 meeting:
· 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. FFS measurement reporting details to minimize the impact of UE reference timing offset and mobility.

	R1-2303264
Lenovo
	 Proposal 8: 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.

	R1-2303277
ZTE
	Proposal 5: With regards to the RTT-type solutions using SL, the same definition of UE Rx-Tx time difference for SL positioning (TUE-RX – TUE-TX) is applied for both single-sided or double-sided RTT method:
· 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 based on actual transmission time

	R1-2303489
Apple
	Proposal 3-3: to minimize the impact of UE reference timing offset and mobility select Alt 1 i.e.  actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement


	R1-2303551
Ericsson
	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.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757470]Proposal 8: Actual SL-PRS transmission time is used for the definition of the UE SL Rx-Tx time difference measurement (i.e. Alt 1).

	R1-2303842
MediaTek
	[bookmark: _Hlk127592225]Proposal 2-1: For SL RX-TX time difference definition, reuse the R16/R17 definition in Uu
Proposal 2-2: Consider to have additional signaling to indicate the transmission timing change quantity with a timestamp

	R1-2303415
Fraunhofer
	Proposal 2: 	Support using the actual SL-PRS transmission time 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:
	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
· Supporting company: Futurewei, vivo, CATT(for DS-RTT), Intel, CMCC, Lenovo, ZTE, Apple, Ericsson, Qualcomm, Spreadtrum, Sony, Fraunhofer, Spreadtrum Communications
· 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
· Supporting company: Samsung
· 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,  OPPO, CATT(for SS-RTT), LGE, CMCC, MediaTek, Xiaomi




Based on FL’s understanding, this issue needs to be resolved. 
[ROUND1][High] FL proposal 3.1.1-v1: 
For definition of SL-PRS based Rx-Tx measurement, support the following Alt1 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
· Note：This is at least applicable for double sided RTT definition, FFS on whether a different definition is needed for single sided RTT definitions.
· FFS whether to limit the reporting range to within 1msec.  

Companies are invited for comments in the following table.
Table 3.1.1 Collection of views on FL proposal 3.1.1-v1
	Company
	Views on FL proposal 3.1.1-v1

	CATT
	We prefer to adopt Alt3 for the definiation of SS-RTT, and adopt Alt1 for the definition of DS-RTT.

	CMCC
	We are OK to support Alt. 1.

	OPPO
	Alt 3
Definition in current specification, i.e. Alt 3, is applicable. In RTT, the 2 involved UEs should use same sync-reference, if the refernence timing of one UE is changed, the other is changed with same timing offset, Alt 3 would not introduce additional error due to reference timing offset.
We disagree with the Note, the distinction between double-sided and single-sided should be minimized.

	Qualcomm
	We support the proposal

	Futurewei
	Support Alt 3 and Alt 1 . In our understanding, the issue is a possible change in the synchronization source between the two instances (Rx and Tx). We note that a similar issue may happen when RSTD is reported (issue 3.2.1-v1), which require a similar solution. 

	DCM
	OK

	[bookmark: _Ref127547210]LGE
	Alt 1 requires a wider range of Rx-Tx time difference than Alt 3 (legacy). We don’t see any benefit of reporting the actual time difference in “literal-sense”. The reported range should be suppressed within 1 msec, similar to the legacy operation.
We have submitted a proposal for such enhancement of the legacy operation as follows.

Proposal 3: The following definition is used for SL Rx-Tx time difference measurement by the UE that transmits the responding SL PRS in SL RTT. 
TUE-TX is the UE transmit timing of the start of SL subframe #j that is closest in time to the subframe #i received from a UE, measured based on the synchronization timing that was used for measuring TUE-RX.

The above is equivalent to Alt 1 with the reported range suppression (or improved Alt 3). With this suppression, we don’t need FFS point any more.

The proposed operation should be applied to both single- and double-sided RTT. We suggest to remove the note.

Based on the observations, we suggest to add the following clarification.

[ROUND1][High] FL proposal 3.1.1-v1: 
For definition of SL-PRS based Rx-Tx measurement, support the following Alt1 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
· TUE-TX is the UE transmit timing of the start of SL subframe #j that is closest in time to the subframe #i received from a UE, where TUE-TX is measured based on the synchronization timing that was used for measuring TUE-RX.
· Note：This is at least applicable for double sided RTT definition, FFS on whether a different definition is needed for single sided RTT definitions.
· FFS whether to limit the reporting range to within 1msec.  


	Samsung
	For Alt 1, we think that reporting the interger subframe part is not necessary. Clearly, this has no benefit and will make an additional issue for deciding the range of Rx-Tx measurement reporting. Even though this issue is captured as FFS, we want to resolve this issue with further discussion since the meaning of wording ‘acutal’ in Alt 1 includes the interger subframe part in our understanding. 
If we modify Alt 2 as below, it becomes Alt 1 without integer subframe part and it is also OK for us.

· Alt2-2: SL-PRS transmission time based on the sidelink PRS receiving symbol subframe is used for the definition of SL-PRS based Rx-Tx time difference measurement
With this modification, we think there will be more supporting companies.

	Intel
	We support Alt. 1. In our understanding this definition should be adopted for both double and single sided RTT. 

	Lenovo
	Support FL’s proposal and share the same view that it should be applicable to the single-sided RTT definition as well.

	ZTE
	We support Alt 1 for both SS-RTT and DS-RTT.

	Xiaomi
	Alt 3 is preferred to reuse the definition in Uu. We do not think UE synchronizaiton refrence change is an issue necessary to solve as the duration of RTT based measurement is rather short compared with SL synchronizaiton reference selection procedures.

	Huawei, HiSilicon
	With regards to Alt.1, we have a couple of questions for clarification:

Q1: Does it assume that UE should use its own internal clock to tick the time, or does it require the target UE to use the sync reference timing at the Rx time and at the Tx respectively?

Q2: Does it require UE to actually transmit the SL-PRS in order to generate the corresponding measurement?

	vivo
	We support the proposal
For Q1 from Huawei, we hope the reception timing and transmission timing are based on its own internal clock, and then the clock offset can be removed by double-sided RTT. But, the transmission timing may be adjusted by sync reference timing, in this case, the offset should be considered on both sides.

For Q2 from Huawei, yes, it requires.

	Apple
	We support the proposal.

	Fraunhofer
	Okay with the proposal. However, there are concerns regarding the clarity of both FFS(s). Firstly, it is not clear why the actual transmission time should not be applicable for single-sided scenarios. Secondly for the second FFS, the intuition behind limiting the reporting range seems to be to constrain the time between transmission and reception. If that is not the case, it would be helpful to further elaborate on the relevance of the reporting range in this context.

	SONY
	We support the proposal (Alt.1). Alt.1 should be compatible with both SS-RTT and DS-RTT

	Nokia, NSB
	OK with Alt1.

	InterDigital
	We support to keep FFS for 1ms restriction. We would like to clarify whether the 1ms constraint will limit performance of the alternatives in the FL’s proposal.



[ROUND2][High] FL proposal 3.1.1-v2: 
For definition of SL-PRS based Rx-Tx measurement, support the following Alt1 to minimize the impact of UE reference timing offset and mobility
· [bookmark: _Hlk133002752]Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Note：This is at least applicable for both double sided RTT definition, FFS on whether a different definition is needed for single sided RTT definitions.
· FFS whether to limit the reporting range to within 1msec similar as in NR Uu positionng.  
Companies are invited for comments in the following table.
Table 3.1.1 Collection of views on FL proposal 3.1.1-v2
	Company
	Views on FL proposal 3.1.1-v2

	mtk
	1, we are not to against “actual transmission”. But we actually have some questions,
    1-1: if @t1, UE A transmits SL-PRS to UE B.
               @t2, UE A receives SL-PRS for measurement from UE B
               @t3, UE A changes timing and transmits SL-PRS to UE B

             Then for UE A’s measurement  @t2, which transmission timing should be referred? @t1 or @t3? 
  ( @t2, the up-to-date transmission timing for UE A is the timing @t1.) 

              We also think the “actual transmission timing” is determind only when the measurement results are combined. If a server combines the results @t1 and @t2, then UE A’s actual transmission timing should be referred to t1.

  If a server determines to combine the results @t2 and @t3, 
  then UE A’s measurement @t2 should be deferred to report after t3 in order to modify the rx-tx time difference result @t2?



	Huawei, HiSilicon
	Thanks for vivo for the reply. We still have concern on ditching the legacy measurement.

If we only use the Alt.1 definition, assuming we have SL-PRS transmission sequence like: 1.AB, 2.BA, 3.AB
· If the measurement request is from B to A, i.e. A performs the measurement, should any indication to UE A that Rx at time 2 and Tx at time 1, and Rx at time 2 and Tx at time 3 be provided?
· Can a measurement request be sent to A to request measurement associated with Tx time in the future, e.g. request is sent at time 2, but is requesting the measurement for SL-PRS transmission that may or may not be transmitted at time 3?
· Can a measurement report based on the Tx timing of SL-PRS transmitted along with the measurement report itself (e.g. in the shared RP, where PSSCH is transmitted along with SL-PRS), or shall a measurement report only be available at SLPP layer after all transmissions?

If we only use the Alt.1 definition, assuming we have SL-PRS transmission sequence like: 1.AB, 2.BA, 3.AB, 4.BA, how many Rx – Tx time difference should UE A/B report to its counterpart (UE B/A)?

If we only use the Alt.1 definition, assuming we have SL-PRS transmission sequence like: 1.AB, 2.BA, 3.BA, 4.AB, for UE A, how many Rx – Tx time difference should UE A/B report to its counterpart (UE B/A)?

All those issues are related to the new definition, but can be readily solved by the legacy one. We do not think we are ready to agree on Alt1 now given this situation.

	LGE
	Thanks mtk and Huawei/HiSilicon for discussion. Our previous suggestion actually addressed both companies’ concern. Our proposal was to use the synchronization timing used for the measurement (e.g. RX in SS RTT) before timing change for the measurement (e.g. TX) after timing change. With this, it is guaranteed that the actual Rx-Tx time difference can be measured regardless of the timing change. We think this can be a solution.

In Alt 1, there is no details on how to measure the actual SL-PRS transmission time, and how to relate the actual SL-PRS transmission time with the SL-PRS reception time. We suggest againi the following proposal.

· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Use the synchronization timing used for the measurement before timing change, for the measurement after timing change.

The above is more genearalized form of our previous proposal considering both single-sided and double-sided RTT, but it is equivalent to our previous proposal.


	CATT
	For SS-RTT, we still prefer the definition of SL-PRS based Rx-Tx measurement should based on the legacy UE/gNB Rx-Tx measurement in Uu. 
In addition, some enhancements are needed, for example, UE should exchange timing adjustment value and timing adjustment timestamp when the TX timing is adjusted during the SL RX-TX time difference measurement.

	Samsung
	As shared in the email discussion, we suggest to consider this version for further discussion as:

Alt2(modified): The SL-PRS based Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:
TUE-RX is the UE received timing of SL subframe #i from a UE.
TUE-TX is the UE transmit timing of the start of SL subframe #i corresponding to the subframe #i received from the UE.


	Nokia, NSB
	OK

	ZTE
	Support.
For DS-RTT, we believe LMF/server UE should be aware of both the integer part (ms) and decimal part for accurately calculating TOF. We are ok to further discuss the following two options:
· SL-PRS based Rx-Tx time difference is the sum of the coarse granularity level (e.g. ms) UE Rx – Tx time difference and fine granularity level UE Rx – Tx time difference (e.g. same as what defined in Rel-16/17).
· SL-PRS based Rx-Tx time difference only includes fine granularity level UE Rx – Tx time difference (e.g. same as what defined in Rel-16/17). From calculation entity side, the coarse granularity level measurement can be calculated via two time stamps.


	vivo
	To  mtk
We share the same understanding as you, the UE A may need to report the multiple Rx-Tx time difference associated with different transmission times or different SL-PRS. It is the same as reporting the multiple Rx-Tx time difference with different Tx TEG that we supported in Rel-17. We think the solution for Tx TEG can be reused here. In addition, we would like to clarify it is also a reason why we support Alt 1 since the actual SRS has been associated with the Rx-Tx time difference in Rel-17 for the TEG feature. 

Agreement:
· If a Tx TEG ID is reported with a UE Rx-Tx time difference measurement, the UE should also report the association of the Tx TEG ID to the UL SRS resource(s)
· FFS: how the the association of the Tx TEG ID to the UL SRS resource(s) is determined by UE.
· FFS: details of the signalling

To Huawei
We try to reply to the question case by case, we believe those issues are related to the report, and the solution for Tx TEG can be reused here

· We are open to the indication of SL-PRS transmission, we believe it can be done by UE implementation or indication 
· We share the view as Tx TEG, anyway, it only can be associated with the SRS resources for positioning that have already been transmitted during the configured period.  
· The issue is only about latency issues, but considering the TEG has the same problem, and UE may choose the suitable signal instances, we don’t think it is a big issue compared with accuracy. 
· Similar to the TEG issue, we only need to restrict a maximum number, the actual number can be up to UE implementation.

To LGE
We are not sure the UE behavior (e.g., synchronization timing or procedure) can be adjusted for positioning. For us, the more reasonable UE behavior is to do positioning without affecting the existing process. In addition, we believe the same issue still exists, for example, the synchronization timing needs to be maintained to which time or which SL PRS, and how to make sure another UE will receive the SL PRS that is maintained. 

To Samsung
We think you also prefer to use the actual time but have some concerns about the value range of TUE-RX – TUE-TX.  Similar to ZTE view, we can FFS the issue. And in this case, we don’t discuss the detailed definition, it can be debated in the next step.

	Qualcomm
	We support the proposal.
Since only the time difference is reported the UE could even be using an internal clock unrelated to any SL synchronization source, e.g. it could be using UTC/TA/GNSS/….

We support Alt 1 because it avoids issues caused by mobility, synchronization reference change, and TA changes. Once these are accounted, if even feasible e.g. for mobility, Alt 3 would end up more complex.



[ROUND3][High] FL proposal 3.1.1-v3: 
The following three ways for us to move forward has been identified. Please indicate which way you would like to go. 
Possible Way1:
· Only support Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· For the group to align understanding, one example definition for Alt1 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.
· Note the exact wording when captured into specification is based on consensus as normal practice
Possible Way2: 
· Only support Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
· For the group to align understanding, one example definition for Alt3 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 #j that is closest in time to the subframe #i received from the Tx UE
· Note: subframe #j can be subframe #i
· Note the exact wording when captured into specification is based on consensus as normal practice
Possible Way3:
· Support both Alt1 and Alt3 from specification perspective and UE indicates which Alt it supports. 

Companies are invited for comments in the following table.
Table 3.1.1 Collection of views on FL proposal 3.1.1-v3
	Company
	Views on FL proposal 3.1.1-v3

	CATT
	We support Alt 3, and we can live with both Alt 1 and Alt 3. 

In our view, Alt 3 is based on the legacy definition and it should be reused as the baseline. As mentioned by a lot of companies, in most cases, the same value will be derived from Alt 3 and Alt 1 (the difference between Alt 3 and Alt 1 is integer part in most cases). However, Alt 3 don’t need the actual transmission of SL-PRS, it means other sidelink signals may be also used for the calculation of SL Rx-Tx measurement, just as the Uu positioning did.

Alt 1 will be an enhancements to Alt 3, it may be better to use Alt 1 in some special scenarios, such as double-side RTT (in fact, as commented by Samsung and LGE, Alt 3 is also applicable to double-side RTT).

	vivo
	Our preference is Alt 1 considering UE mobility and performance accuracy.

	Samsung
	Support Alt 3. 
We prefer to keep subframe#j the same as subframe #i in the definition of Alt 3. 
Since the SL PRS would be transmitted in a slot (e.g., logical slot) itwould be better to use slots instead of subframes for the definition of Rx-Tx time difference.
We think that detailed definition for Alt 3 can be discuseed in the next meeting after we agree on Alt 3 at first.

	ZTE
	We still can see some benefit of Alt 1 compared to Alt 3. Sorry for the confusion but after our double check, if UE is aware of the timing change in a DS-RTT procedure, measurement report based on Alt.1 can provide higher accuracy.
For Alt.3, we agree that one Rx-Tx time difference along with one time stamp is enough for LMF/server UE to get the TOF.
However, for Alt.1, now the value range of Rx-Tx time difference in Alt.1 is between -0.5-0.5ms, both Rx time stamp and Tx time stamp associated with that Rx-Tx time difference should be reported. Otherwise, UE can not make sure the Rx-Tx time difference is based on measurement between slot 1 and slot 3 or between slot 1 and slot 0. If there are timing changing between slot0 and slot3, only reporting Rx time stamp can not capture such a timing changing.
[image: ]

	LGE
	We still support Way 2 as this issue had already been debated in legacy NR positioning. But we can compromise with Way 3 for progress if the group strongly stands for improvement in Rel.18.

If we allow Alt 1, the equation for measurement should be adjusted as follows, to properly calculate the reduced range into +/-0.5ms for negative value of TUE-RX – TUE-TX.

· For the group to align understanding, one example definition for Alt1 SL Rx – Tx time difference is defined as mod(abs(TUE-RX – TUE-TX)+0.5ms, 1ms) – 0.5ms, where:


	OPPO
	We support Alt 3 which is reuse legacy mechanism as the baseline.

	Qualcomm
	We share vivo’s view on supporting Alt 1. Our preference is to agree on the design principle first, then discuss the signaling details

	Intel
	We support Alt. 1 as in our understanding changes of synchronization between the Rx and Tx cannot be taken into account for Alt. 3. To support this feature in Alt. 3 it would be necessary to signal the transmit timing change alongside the measurement report as an equivalent solution. We could also accept this solution as a compromise. 

	Nokia, NSB
	We prefer Alt 1 over Alt 3 since Alt 1 provides higher accuracy.



[Not Pursued in RAN1 #112b]PRS transmission order and differentiation of different PRS transmissions for multiple rounds of double sided RTT
The following proposals are identified for this issue.

	R1-2302294
Nokia, Nokia Shanghai Bell
	Proposal 7: In SL RTT, UE indicates to the other UE the need for switching from one SL RTT method to another

	R1-2302378
Huawei, HiSilicon
	Proposal 2: With regards to flexible transmission orders of SL-PRS for RTT-type sidelink positioning
· The time stamp in the measurement report with the existing UE Rx – Tx time difference measurement is sufficient to differentiate different SL-PRS transmissions.
· An inter-UE SL-PRS transmission request, which can be based on either higher layer signaling or lower layer signaling, should be introduced.

	R1-2302709
CATT
	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. 

	R1-2302802
Intel Corporation
	
· A single report format is defined for single and double sided RTT


	R1-2302927
LG Electronics
	Proposal 18: 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.

	R1-2303277
ZTE
	Proposal 4: With regards to double-sided RTT for SL positioning, 
· Introducing a DS-RTT round-trip indicator in SCI to indicate the transmission of the 1st and 2nd TX-to-RX round-trip.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757462]Observation 3: The SCI accompanying SL-PRS can be used to distinguish the different SL-PRS transmissions in double-sided RTT without order restriction.



Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][High] FL proposal 3.1.2-v1: 
· Support to use higher layer signaling to distinguish single-sided RTT and double-sided RTT.  
· Support to use SCI accompanying SL-PRS to distinguish the different SL-PRS transmissions in double-sided RTT without order restriction.

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

	CATT
	Support.
Regarding the second bullet(the SCI indication), for double-sided RTT without order restriction, time resource assignment (similar to the time resource assignment field of SCI format 1-A) can be used to differentiate different SL-PRS transmissions for SL PRS Rx-Tx measurement.

	CMCC
	We are not sure the exact meaning of the 1st bullet, does it mean to use higher layer signalling to configure the SS-RTT or DS-RTT method? If so, we are fine with it.
Regarding the 2nd bullet, basically, we think SCI can be used for the UEs performing DS-RTT to coordinate with the SL PRS transmission resources and orders, including one UE schedules the other UE for SL PRS transmission.

	OPPO
	Specification change on top of single sided RTT should be minimized, only essential change is necessary.

	Qualcomm
	We are ok with the first bullet.
For the second bullet, does this mean that additional fields in SCI are added to support this function or that identification information that would be included in SCI is sufficient?

	Futurewei
	Some clarifications are necessary on the SCI purpose and information carried. In principle OK with both.

	DCM
	We are not sure spec impact for double-sided mechanism. Motivation for these two bullets is unclear for us.

	LGE
	The most important advantage of double-sided SL RTT without order restriction is that the SL PRS resources can be dynamically selected by UE based on e.g. channel status. Instead of pre-defined fixed order of SL PRS, such relaxation provides a high degree of freedom to utilize the SL resources more flexibly.

With this reason, instead of (pre-)configuring SL PRS order for double-sided SL RTT, we suggest UE to autonomously select SL PRS resources and order, and report the resultant order of SL PRS transmission in the measurement report.

In this regard, we’re ok with the first bullet as SLPP as a higher layer signaling can decide the positioning method between single- and double-sided.

We suggest to modify the second bullet as explained above.

[ROUND1][High] FL proposal 3.1.2-v1: 
· Support to use higher layer signaling (SLPP) to determine distinguish single-sided RTT and double-sided RTT.  
· Support to use measurement report SCI accompanying SL-PRS to distinguish the different SL-PRS transmissions type and order in double-sided RTT without order restriction.


	Samsung
	As we explained our Tdoc (Proposal 1 in R1-2303134), the different SL-PRS transmission order in double-sided RTT (let’s call this as method 2) has better advantage compared with the original double-sided RTT. If we consider only method 2 together with single-sided RTT (let’s call this as method 1), we do not need to introduce explicit signalling for distinguishing these RTT methods. 
So, we suggest to discuss at first about whether to support both legacy double-sided RTT and different SL-PRS transmission order or only one of them.

	Intel
	We are fine with the directions of the agreement.

	Lenovo
	We are also not sure if the definition of Supportive of the first bullet. Double-sided RTT still holds true if the transmission order is not restricted.  The bullets seem to contradict each other as the first bullet proposes higher-layer signalling while the 2nd bullet proposes to use lower layer signalling. Clarification may be needed. 

	ZTE
	We are ok with this proposal.

	Xiaomi
	We are fine with the proposal.

	Huawei, HiSilicon
	It is not clear to us why we need higher layer signalling or SCI to distinguish single-sided RTT and double-sided RTT.
In fact even for single sided RTT, there could be multiple rounds of RTT procedure. We do not think there should even be a clear boundary between single-sided RTT and double-sided RTT.

	vivo
	We support the first bullet for distinguishing single-sided and double-sided, based on my understanding, the second bullet is for distinguishing the transmission of SL-PRS

	Apple
	We are not clear why there needs to be a mix of higher layer and lower layer signaling for this.

	Fraunhofer
	Support the first bullet

	SONY
	We are OK with the proposal

	Nokia, NSB
	OK if the higher layer signling in first bullet allows a UE to indicate another UE on the RTT method selection, e.g. switching from one SL RTT method to another.
Regarding second bullet, changes needed on top of the specification support for single-sided RTT is to be minimized (as agreed in RAN1#111).



[ROUND2][High] FL proposal 3.1.2-v2: 
· Support to use higher layer signaling to distinguish configure single-sided RTT and double-sided RTT in measurement request.  
· Support to use SCI accompanying SL-PRS to distinguish the different SL-PRS transmissions in double-sided RTT without order restriction.
Table 3.1.2 Collection of views on FL proposal 3.1.2-v2
	Company
	Views on FL proposal 3.1.2-v2

	Huawei, HiSilicon
	We do not support higher layer signalling indication for such differentiation given the motivation is quite not clear.

Regarding the measurement request/report
· if we follow the legacy Rx-Tx time difference definition, we do not need any indication, because UE can be requested to perfom 1-sample measurement aggregated for multiple PRS receptions in the batch reporting format; and
· if we follow the new Rx-Tx time difference definition, the request could simply provide the measurement characteristics, e.g. whether or which SL-PRS Tx time should be associated with a SL-PRS reception.

	LGE
	We understand the proposal as follows:
Through the assistance information in SLPP, SS RTT or DS RTT is determined as SL positioning method and signalled.
If this understanding is corret, we support FL proposal.

	CATT
	OK with the proposal.

	Samsung
	It is not clear for us the necessity of the proposal. We think that positioning methods (RTT, TDOA, AOA) can be configured by higher layer (SLPP). When RTT is configured, UE can decide the RTT methods.

	Nokia, NSB
	OK if higher layer signaling can be used to configure UEs to perform single-side RTT or to extended it to double-side RTT.

	ZTE
	From our side, it is beneficial to configure the detailed RTT methods (i.e. whether SS-RTT or DS-RTT) using higher layer signaling.
For example, once higher layer request measure for DS-RTT, a UE can provide corresponding measurement after a whole DS-RTT procedure (e.g. get two consecutive Rx-Tx time difference) without additional using lower layer to request other UE’s SL-PRS transmission.

	Qualcomm
	We are ok with the proposal

	Lenovo
	Supportive of the proposal, there should be a differentiation between they type of measurements requested in the case of the SL_RTT variants. This request is understood to be provided by the higher-layers, e.g., SLPP

	Apple
	Fine with proposal

	
	

	
	

	
	



[MEDIUM]Support of report-free SL-RTT 
The following proposals are identified to be related to this issue.
	R1-2302294
Nokia

	[bookmark: Proposal31965]Proposal 8: Introduce functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. 
[bookmark: Proposal31966]Proposal 9: Investigate possibility of having multiple fixed Rx-Tx time values for functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement.

	R1-2302378
Huawei, HiSilicon
	Proposal 3: Support report-free RTT based on adjusting the transmission time of SL-PRS.

	R1-2302852
Sony
	[bookmark: _Toc131754770]Proposal 3: Support report-free RTT measurement with preconfigured Rx-Tx time.

	R1-2303415
Fraunhofer
	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



Based on the proposals identified above, the following FL proposal is provided.
[ROUND1][Meduim] FL proposal 3.1.3-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 3.1.3-v1 Collection of views on FL proposal 3.1.3-v1
	Company
	Views on FL proposal 3.1.3-v1

	CMCC
	Low priority.

	OPPO
	Support the proposal.

	Qualcomm
	We do not support the proposal

	Futurewei
	Low priority

	DCM
	Not support.

	Intel
	This solution does only omits a single report and the relation to the transmission timing requirement from RAN4 are unclear. Therefore, this is a minor optimization at best and in our view, should be deprioritized. 

	ZTE
	Do not support this proposal. Just for clarification, the adjusted SL-PRS transmission can only be used for unicast link between two UEs.

	Xiaomi
	We do not support the proposal. The exsisting SL TX timing shall be reused to reduce unnecessary additional UE complexity.

	Huawei, HiSilicon
	Support. Support report-free RTT contributes to reducing positioning latency and signaling overhead.

	Apple
	Lower priority

	Fraunhofer 
	Support. 
· In terms of the report-free approach, it only excludes a single report, so if M*RSUs are performing ranging with N*vehicles, it would result in M*N fewer reports.
· As for the impact on RAN4, there should not be any concerns, and we support clarifiyinf it in the proposal. You can refer to our contribution for operational details as an example. @Xiaomi/Intel: could you please specify where you still require a change in SL TX timing? 
· @ZTE: Based on our understanding, the adjusted SL-PRS transmission can be used for multiple UEs when the reply time can be separated in time, similar to the concept of using different cyclic shifts for different antenna ports or UEs.

	SONY
	Support. 
With report-free RTT measurement, UE can preconfigure the Rx-Tx time difference such that the signalling overhead can be reduced.

	Nokia, NSB
	OK

	LGE
	First of all, it’s not report-free, but a different kind of reporting by TX time adjustement. We do not support the proposal as is because timing adjustment may cause interference to other UEs’ transmissions. We share the other companies’ view that it is a minor optimization issue that should be deprioritized.

Regarding Fraunhofer’s modified proposal, the resolution based on cyclic shift in time domain is restricted to the sample interval, so the exact timing adjustment may not be possible.

	Ericsson
	Do not support.






[MEDIUM]Measurement procedures 
The following proposals are identified for this issue.

	R1-2303264
Lenovo
	Proposal 11: Support Mult-UE SL-RTT within a SL Positioning Group, where both one-to-many (groupcast) and many-to-one (unicast) SL-PRS transmissions are enabled.

	R1-2303551
Ericsson
	[bookmark: _Toc131753335]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.



[ROUND1][Medium] FL proposal 3.1.4-v1: 
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.

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

	CMCC
	To our understanding, the RTT-type solutions using SL includes both multi-RTT which can obtain the absolute location of a UE and also relative positioning/ranging between a pair of UEs. From the perspective of SL PRS measurements, I don’t see the difference between the two kinds of RTT solutions; on the other hand, we have agreed to specify UE behaviors to support unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions. In this sense, we think that such proposal is not needed.

	Qualcomm
	We support the proposal since it would significantly improve resource utilization efficiency.

	Futurewei
	We do not see necessary that everyone in the group computes measurements to everyone else.  Therefore the proposal not needed.

	Intel
	This solution does only save a single report and the relation to the transmission timing requirement from RAN4 are unclear. Therefore, this is a minor optimization at best and in our view, should be deprioritized. 

	ZTE
	We share similar understanding with CMCC. This proposal is not needed and what is the spec impact if agreed?

	Xiaomi
	We do not support the proposal. The proposed solution can be realized by implementation without specification impact. 

	Fraunhofer
	Support

	Nokia, NSB
	Support. In case of a group of size N, pairwise RTT in unicast would require N*(N-1)/2 pairwise RTT procedures, using a group-based approach will be more efficient.

	Huawei, HiSilicon
	The procedure issue is more like RAN2 issue since in RAN1 the thing needs to be discussed is just SL-PRS transmission and measurement. 
In addition, we think that there may be multiple issues for this direction, and considering the time for this WI, we think it should be low priority.
For example, assuming the Rx is also the same situation as Tx, meaning that a UE may receive multiple SL-PRS transmitted from multiple UEs, how is the measurement report generated? Should the measurement report also be provided in a groupcast way containing the Rx – Tx time difference from different sources, etc?

	LGE
	We do not support the proposal with sharing the view that it’s a minor optimization issue. The proposed operation requires a number of UEs that wants to be a target UE at the same time. We think it’s really a corner case that may not usually happen in the real field.

	Ericsson
	Support the proposal.  Agree with Nokia and Qualcomm that the main benefit is the resource utilization when the group size in N.  

	Apple
	Support the proposal

	
	


[MEDIUM]Measurement window
The following proposals are identified for this issue.

	R1-2303277
ZTE
	Proposal 6: With regards to UE Rx – Tx time difference for SL positioning, 
· For double-sided RTT, a single UE needs to report at least two Rx-Tx time difference and those two Rx-Tx time difference measurements should be within a certain timing window.

	R1-2302852
Sony
	Proposal 1: In case of SS-SL-RTT, introduce a time window between the first and second SL-PRS transmission in order to minimize the impact of the time drift.



[ROUND1][Medium] FL proposal 3.1.5-v1: 
With regards to UE Rx – Tx time difference for SL positioning,
· For double-sided RTT, a single UE needs to report at least two Rx-Tx time difference and those two Rx-Tx time difference measurements should be within a certain timing window.

Companies are invited for comments in the following table.

Table 3.1.5 Collection of views on FL proposal 3.1.5-v1
	Company
	Views on FL proposal 3.1.5-v1

	CMCC
	We admit that the two Rx-Tx time difference measurements should not be far away to avoid large timing drift and ensure the positioning accuracy, but there may have other solutions, for example, to further enhance the resource selection procedure, for example, the determination of resource selection windows in PHY layer, or the resource selection in MAC layer, which may need to coordinate with the progress in 9.5.3.

	Futurewei
	OK  supporting timing window.

	Intel
	We understand the motivation behind having the different transmissions belonging to double side RTT not spaced too far about. However, to us it is unclear which concrete steps would the current proposal apply and in which signalling this is contained. Thus, we would like to discuss concrete solutions to achieve this. For example via assistance information exchanged before the RTT exchange. 

	ZTE
	The “timing window” mentioned in our proposal means the time duration or a latency boundary for a DS-RTT procedure. 
Compared to SS-RTT, DS-RTT takes more time to complete the positioning procedure and thus resulting in higher probability of performance degradation caused by UE mobility or timing changes.

	Apple
	Do not see a need to have the window. In the paper “An Alternative Double-Sided Two-Way Ranging Method” by Dries Neirynck et. al., it is shown that the double-sided RTT eliminates the need for the transmissions to be close together based on error due to clock drift. Unless the goal is to make sure that there is no change in any of the UE positions.

	Huawei, HiSilicon
	This should be subject to measurement request. We do not see the need to link with double-sided RTT or to have timing window

	LGE
	We support two Rx-Tx time difference measurement for DS RTT.
Regarding the timing window, we think that the important requirement for DS RTT is the short interval between SL PRS transmission and reception, rather than between two measurements.
We suggest the following modification.
· For double-sided RTT, a single UE needs to report at least two Rx-Tx time difference
· SL PRS transmissions and receptions for double-sided RTT should be within a certain timing window.


	Ericsson
	We also don’t see the need to link double sided RTT and timing window.  So no support.



[MEDIUM] Indication of synchronization related information
The following proposals are identified to be related to this issue. 
	R1-2302294
Nokia
	Proposal 6: In SL RTT, UE reports expected error for Rx-Tx measurement, SyncRef change status and/or expected clock error to the other UE.
Proposal 7: In SL RTT, UE indicates to the other UE the need for switching from one SL RTT method to another.

	R1-2302327
FUTUREWEI
	Proposal 2: Support in the Rx-Tx measurement report the indication of source of synchronization.



Based on FL’s understanding, this issue needs to be resolved. 
[ROUND1][MEDIUM] FL proposal 3.1.6-v1: 
For SL-PRS based Rx-Tx measurement, support to indicate synchronization source related information in measurement report. Further study which information is indicated.

Companies are invited for comments in the following table.
Table 3.1.6 Collection of views on FL proposal 3.1.6-v1
	Company
	Views on FL proposal 3.1.6-v1

	Futurewei
	Support

	Intel
	In our understanding synchronization source related information is not necessary to be exchanged for RTT exchanges, as the positioning method itself is indpedenent of synchronization offsets. 

	Xiaomi
	For SS-RTT and DS-RTT, imperfect synchronization may not be a big issue, and thus we do not think the proposal is necessary. 

	Huawei, HiSilicon
	We suggest to delect “in the measurement report” for now. 

	Nokia, NSB
	OK. In addition, quality of Rx-Tx measurement in terms of e.g. expected error range can be included in the measurement report.

	LGE
	We share the view with Intel and Xiaomi. SL RTT has no drawback with synchronization error, so there is no need for exchange of sync source information.

	Ericsson
	Agree with Intel, Xiaomi, and LGE.




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

	
	

	
	

	
	

	
	

	
	

	
	

	
	




SL-PRS based RSTD and RTOA measurement
The following agreements were achieved in RAN1 #112
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
[HIGH]The definition of SL-PRS based RSTD
The definition of DL reference signal time difference (DL RSTD) is shown in the following for reference
	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from TP j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.

Multiple DL PRS resources can be used to determine the start of one subframe from a TP.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



The following proposals are identified for this issue.
	R1-2302554
OPPO
	Proposal 2: The definition of SL RSTD can be modified based on DL RSTD definition which is as follows:
	Definition
	Sidelink reference signal time difference (SL RSTD) is the SL relative timing difference between an anchor UE j and another anchor UE i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the target UE receives the start of one subframe from anchor UE j.
TSubframeRxi is the time when the target UE receives the corresponding start of one subframe from anchor UE i that is closest in time to the subframe received from anchor UE j.

Multiple SL PRS resources can be used to determine the start of one subframe from an anchor UE.

For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the SL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency




	R1-2302802
Intel Corporation
	[bookmark: _Ref127530560]Table 1 SL reference signal time difference definition.
	Definition
	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.

Multiple SL PRS resources can be used to determine the start of one subframe from a UE.

For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



· Adopt the definition for SL reference signal time difference in Table 1 


	R1-2303134
Samsung
	Proposal 5: SL reference signal time difference (SL RSTD) is defined as 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.
· The reference UE i is determined by the UE performing the RSTD measurement and the reference UE i is selected with the highest SL PRS-RSRP.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.

	R1-2303240
CMCC
	Proposal 2: SL PRS-based RSTD measurement is the SL relative timing difference between UE j and the reference UE i.


	R1-2303264
Lenovo
	
Proposal 4: SL RSTD may be defined as SL relative timing difference between the UE (node) j and the reference UE (node) i, defined as TSubframeRx,j – TSubframeRx,i, where: TSubframeRx,j is the time when the UE receives the start of one subframe from UE (node) j and TSubframeRx,i is the time when the UE receives the corresponding start of one subframe from UE (node) i that is closest in time to the subframe received from UE (node) j. 

	R1-2303277
ZTE
	Proposal 3: 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.
· For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.

	R1-2303307
CEWiT
	[bookmark: _Hlk131760612]Proposal 2: SL reference signal time difference (SL RSTD) is defined as the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,
· Whereas,
· [bookmark: _Hlk131760657]TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· [bookmark: _Hlk131760684]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.
· UE i is reference UE configured.
· [bookmark: _Hlk131760731]For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.



Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][HIGH] FL proposal 3.2.1-v1:
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.

Companies are encouraged to share views in the following table.

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

	CATT
	Support.

	CMCC
	Support.

	OPPO
	Support.

	Qualcomm
	Support

	Futurewei
	Same comment as for Rx-Tx.  What happens when the synchronization changes between the two instances?

	DCM
	Support

	LGE
	We support in general, but with one comment.

The issue of the synchronization timing change in Rx-Tx time difference measurement should be valid also for SL RSTD measurement. The impact of UE reference timing offset and mobility should be minimized if the RX UE sync. timing changes between TSubframe_SL-Rxj and TSubframeSL-Rxi.

Based on the observation above, we suggest the following modification.

[ROUND1][HIGH] FL proposal 3.2.1-v1:
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, where TSubframeSL-Rxi is measured based on the synchronization timing that was used for measuring TSubframe_SL-Rxj.


	Samsung
	Unlike DL RSTD, we need to discuss about how to select the reference UE in SL RSTD. In this regard, we suggest to add the following 
The reference UE i is determined by the UE performing the RSTD measurement and the reference UE i is selected with the highest SL PRS-RSRP.

	Intel
	Support.

	Lenovo
	Support

	ZTE
	Support

	Xiaomi
	OK

	vivo
	Support

	Apple
	Support

	SONY
	OK

	Nokia, NSB
	OK

	Ericsson
	OK

	
	



[ROUND2][HIGH] FL proposal 3.2.1-v1:
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 on how to select the reference UE
Table 3.2.1Collection of views on FL proposal 3.2.1-v2
	Company
	Views on FL proposal 3.2.1-v2

	LGE
	We reiterate our previous proposal. The same issue of timing change in Rx-Tx time difference measurement can happen in SL TDOA, and we should mitigate the impact of such timing change. To address the concern, we suggest the following modification.

· 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, where TSubframeSL-Rxi is measured based on the synchronization timing that was used for measuring TSubframe_SL-Rxj.


	CATT
	Support the proposal.

	CEWiT
	Support

	Samsung
	OK. 

	Nokia, NSB
	OK

	ZTE
	Support FL’s proposal.

	Ericsson
	Not sure why ‘how to select the reference UE’ has to be captured as an FFS.  If needed, this can be discussed separately.  Suggest to remove this FFS.

	Qualcomm
	Agree with Ericsson on removing the FFS. We are ok with the rest of the proposal.

	Lenovo
	Supportive of the proposal with FFS, although this may not be strictly in RAN1’s domain, this could serve as guidance for other WGs. So suggest the following revision:
FFS on how to select the reference UE (NOTE: This may be up to other WGs to decide)

	
	



[ROUND3][HIGH] FL proposal 3.2.1-v3:
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 on how to select the reference UE
Table 3.2.1Collection of views on FL proposal 3.2.1-v3
	Company
	Views on FL proposal 3.2.1-v3

	CATT
	Support.

	vivo
	Support

	Samsung
	We prerfer to have FFS but we can compromise on this proposal to make a progress.

	Huawei, HiSilicon
	OK

	ZTE
	Support.

	Lenovo
	Ok to support, selection of reference UE can be a separate discussion as well

	LGE
	Support.

Timing change issue may also exist in SL RSTD measurement. If Alt 1 is supported in FL proposal 3.1.1-v3, the same operation should also be supported for SL RSTD measurement.

· Alt: TSubframe_SL-Rxj and TSubframe_SL-Rxi are the times when the UE receives the start of one subframe from UE j and UE i respectively.


	OPPO
	support

	Qualcomm
	We support the proposal and are ok with LGE’s addition to the proposal.

	Intel
	Support

	Nokia, NSB
	OK






[HIGH]Indication of synchronization related information for RSTD and RTOA
The following proposals are identified for this issue.

	R1-2302294
Nokia
	[bookmark: Proposal31959]Proposal 2: 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.

	R1-2302378
Huawei, HiSilicon
	[bookmark: OLE_LINK11]Proposal 4: For alternatives to mitigate impact of synchronization errors, support Alt1 and Alt2.
· For Alt2, send an LS to RAN2 to inform them that SL positioning measurement procedure can also be applicable between anchor UEs.

	R1-2302491
vivo
	[bookmark: _Hlk127463259]Proposal 1:
· To mitigate the impact of synchronization errors between anchor UEs for TDoA measurement, no physical layer synchronization procedures are introduced in Rel-18.
· To mitigate the impact of synchronization errors between anchor UEs for TDoA measurement, the following information enhancement can be supported
· Exchange of SFN/DFN Initialisation Time of anchor UEs between anchor UE and target/server UE/ LMF.
· 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 

	R1-2302606
Spreadtrum Communications
	Proposal 2: Both Option 1and Option 2 can be supported to mitigate impact of synchronization errors between anchor UEs for RTOA measurement.

	R1-2303134
Samsung
	Proposal 6: For SL-TDOA, the clock source’s accuracy should be taken into account to mitigate impact of synchronization error between multiple anchor UEs.
· FFS: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
· FFS: How to select anchor UEs to mitigate impact of synchronization error

	R1-2303240
CMCC
	Proposal 7: 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.

	R1-2303264
Lenovo
	Proposal 6: RAN1 to support synchronization error compensation based on SL synchronisation source selection. FFS the details for synchronization error compensation e.g., sharing of RTD information between anchors and target-UE, SL synchronisation source selection, etc.
Proposal 7: RAN1 to support the provision of SL RSTD and SL RTOA expected search window information for anchor UEs or target-UE.

	R1-2303277
ZTE
	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.

	R1-2303307
CEWiT 
	Proposal 3: 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 4: 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. 

	R1-2303444
InterDigital, Inc.
	Proposal 4: 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. 

	R1-2303489
Apple
	Proposal 9:
· For timing-based positioning, the impact of synchronization errors between the anchor UEs should be studied to ensure accuracy of the estimated position. To mitigate the impact of synchronization errors RAN1 should study and adopt one or more of the following:
· Enable a procedure to identify anchor UEs with a common synchronization reference. 
· Enable a procedure to allow for a change of anchor UEs to a common synchronization reference 
· Enable a procedure to estimate the target UE position in the presence of anchor UEs with different synchronization references and compensate for the difference.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757475]Proposal 13: 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.



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 3.2.2-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 UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· FFS other mechanisms
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

	CATT
	OK with the proposal. 

	CMCC
	We are generally fine with the direction and to further study details.

	OPPO
	The sync. error among different anchor UEs are not specified and can be left to deployment.

	Qualcomm
	We are generally ok with the proposal, but would like to clarify that synchronization procedure is not changed:
· Exchange of synchronization information of anchor UEs between anchor UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· No changes are introduced to sidelink synchronization procedure


	Futurewei
	OK

	DCM
	Not support. Sync error should be handled by implementation. If sync error is large, just RTT-based mechanism should be used instead.

	LGE
	We don’t support the first bullet.

Even though the synchronization source/error of each anchor UE is exchanged each other, the timing offset caused by the different distance between anchor UE and SyncRef cannot be removed.

The measurement report of round-trip-time between anchor UE and target anchor UE, and Rx-Tx time difference from anchor UE enable the cancellation of such timing offset. This is nothing but the required operation for Alt 2. The details on how RSTD can be measured regardless of the timing offset can be found in R1-2302928.

We suggest the following proposal.

[ROUND1][High] FL proposal 3.2.2-v1: 
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Alt 2. SL PRS transmission/reception between anchor UEs
· Report round-trip-time between anchor UE and target anchor UE
· Report Rx-Tx time difference from the anchor UE


	Samsung
	The following was discussed in the last meeting.
· Alt1: indication/reporting of synchronization source, synchronization error or quality of synchronization information 
We suggest to add ‘or quality of synchronization information in the example above since this can be a good alternative for synchronization information.

	Intel
	We can accept the proposal, but prefer to clarify further that this proposal does not intend to enhance synchronization procedures and is only limited to signalling of assistance information regarding synchronization quality. 

	Lenovo
	Supportive of FL’s proposal

	ZTE
	Generally ok.
We are fine with the change made by Qualcomm, but that part should be a note.

	Xiaomi
	We are fine with the proposal.

	[bookmark: OLE_LINK96]Huawei, HiSilicon
	We suggest to also consider SL-PRS transmission between anchor Ues when anchor Ue’s synchronization performance does not satisfy the positioning requirement.

	vivo
	Support

	Apple
	Support

	Nokia, NSB
	OK

	InterDigital
	We should clarify under what condition the synchronization information is exchanged. If our understanding is correct, synchrozniation information is circulated among UEs who are participating in a SL-TDoA session and such mechanism should be clarified.

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 UEs and target/server UE/ LMF who are participating in SL-TDoA positioning
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time], whether syncRef is one of the UEs participating in SL-TDoA positioning
· FFS other mechanisms



[ROUND2][High] FL proposal 3.2.2-v2: 
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 UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· No changes are introduced to sidelink synchronization procedure
· FFS other mechanisms

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

	LGE
	We reiterate our previous comments, which were not properly answered or treated.

Exchange of synchronization information does not mitigate the timing error cause dy different distance from SyncRef. We suggest the required operation for Alt 2.

Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Alt 2. SL PRS transmission/reception between anchor UEs
· Report to target UE, the round-trip-time between anchor UE and target anchor UE
· Report to target UE, Rx-Tx time difference from the anchor UE


	CATT
	OK with the proposal.

	CEWiT
	Okay with proposal. But in some case this will not be sufficient and the Alt 2 (allowing SL-PRS reception at anchor UE and reporting) will provide better synchronization mechanism. So support Alt2  (SL-PRS transmission between anchor UEs) as well. 

	Samsung
	OK

	Nokia, NSB
	OK. We prefer to keep ‘E.g. synchronizaiton source synchrinization error’ in the FFS

	ZTE
	OK

	Qualcomm
	We are ok with the proposal.

Our understanding is that exchange of RTT between two UEs is already supported and there is no need repeat it here. Avoiding all the special cases is why we are generally proposing to not be too restrictive in terms of which UE can receive what in other proposals.

	Lenovo
	Op but we also share Nokia’s view to keep the examples as further guidance. The exchange of synchirnozaition information is meant to be treated as assistance information.



No chang is made compared to previous round of wording. 
[ROUND3][High] FL proposal 3.2.2-v3: 
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 UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· No changes are introduced to sidelink synchronization procedure
· FFS other mechanisms

Table 3.2.2 Collection of views on FL proposal 3.2.2-v3
	Company
	Views on FL proposal 3.2.2-v3

	E///
	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.

	CATT
	OK with the proposal.

	InterDigital
	We should clarify under what condition the synchronization information is exchanged.  With the current wording it seems like all anchor UEs (regardless of which posiitoing method is performed) are sharing synchronization information. Synchrozniation information is circulated among UEs who are participating in a SL-TDoA session and such mechanism should be clarified. 

We suggest to add a note “Note : The anchor UEs are participating in SL-TDoA positioning”
Alternatively, we suggest to add the following FFS under the first bullet, “FFS : Conditions under which synchornization information is shared among anchor UEs”  

	vivo
	OK with the proposal.
We would like to reply with our understanding and hope can address the concern of interdigital
Firstly, based on the discussion of anchor UE as following, we think the note may not be needed.
Secondly, we are not sure what means shared among anchor UEs. And in NR, no condition is defined for providing RTD (ie., synchronization error)information. So, we prefer to up to the implementation.
Agreement
For the purpose of RAN1 discussion during this study item, at least the following terminology is used:
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 


	Samsung
	Support. We think that it is very difficult to resolve synchronization error by implementation only.

	Huawei, HiSilicon
	We support this proposal.

	ZTE
	Ok with the general idea.
Sorry for my late comment on this. In our understanding, LMF provides RTD information to UE for UE-based positioning in Uu positioning. Similarly, we think the following signaling can be considered:
· LMF provides RTD information (between a list of anchor UEs and reference UE) in assistance data to enable UE-based SL positioning.
· Anchor UE provides synchronization information to LMF or UE (for calculating location) 
Now the first bullet is “Exchange of synchronization information of anchor UEs between anchor UE and target/server UE/ LMF”, does this means we do not support LMF provides RTD information to server UE?

	Lenovo
	Support the proposal, we think that the exchange of synch.information can still be benefiecial, which still  allows the flexibility to implementation on whether to use such information or not to mitigate issues related to anchor UE synch. errors.

	LGE
	We’re not still convinced how the exchange of sync. information can mitigate the timing offset caused by different distances from SyncRef to anchor UE. In this aspect, the proposal is not a solution that can be applied in general.

Our propolsal reuses the existing measurement report on RTT and Rx-Tx time difference. But the existing method only report measurement when the location information is requested. On the other hand, our proposal requires that anchore UEs report such measurements to the target UE for cancellation of timing offset, without any request from the target UE. We think Alt 2 is more general solution that can be applied to any case.


	OPPO
	We think the synchronization error among different anchor UEs are not specified and can be left to deployment, but we can live with current proposal.


	Qualcomm
	We are ok with the proposal

	Intel
	We have a similar understanding of the limitations in the field as Ericsson. We can accept this proposal if such behavior is desired by the majority. 

	Nokia, NSB
	OK. As noted before, we prefer to keep ‘E.g. synchronizaition source, synchroinization error’ in the FFS.

	Apple
	Supportive of the proposal. 





[Agreed]SFN v.s. DFN
The following proposals are identified for this issue.

	R1-2302378
Huawei, HiSilicon
	Proposal 6: Support the indication of whether SFN or DFN is used along with the RTOA measurement reporting.

	R1-2302491
vivo
	Proposal 1: [bookmark: _Hlk127463312]
· T0 is the nominal beginning time of SFN 0 provided by SFN Initialization Time if serving cell timing reference is in use, or DFN0 provided by DFN Initialization Time otherwise.

	R1-2302709
CATT
	Proposal 7: For SL RTOA measurement, whether T0 is the nominal beginning time of SFN0 or DFN0 can be recommended by the network side. But, it is up to anchor UE to select SFN 0 or DFN 0 for T0.

	R1-2302554
OPPO
	Proposal 3: Depending on the synchronization reference selected by the target UE and anchor UE, DFN or SFN is used to determine T0 and tSL-PRS.

	R1-2302802
Intel
	Proposal 5: 
· When the UE uses the network as a synchronization source the SFN can be used for SL-PRS based RTOA. 
· When the UE uses SL synchronization or an external synchronization source like GNSS the DFN is used for the definition of the SL-PRS based RTOA.

	R1-2302927
LG Electronics
	Proposal 1: 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 for RTOA timing reference determination is (pre-)configured.
Proposal 2: At least when anchor UEs are directly synchronized to GNSS, SL RTOA  is determined as follows.
· T0 is the nominal beginning time of DFN0.
· tSL-PRS = (10nf + nsf) x 10-3tSRS=10nf+nsf×10-3, where nf and nsfnsf are the DFN and the subframe number of the SL-PRS respectively.

	R1-2303134
Samsung
	Proposal 4: For SL positioning, the synchronization reference source becomes the source for the reference timing and DFN is used when a UE selects GNSS as the synchronization reference source.

	R1-2303240
CMCC
	Proposal 6: Reuse the sidelink mechanism of UE selecting synchronization reference to select between SFN 0 or DFN 0 for determination of T0.

	R1-2303264
Lenovo
	 Discussion on SL Positioning Measurement and Reporting
Proposal 2: Support flexible selection of reference timing for deriving the SL RTOA measurements depending on the scenario, e.g., SFN 0 for all in-coverage group of UEs or DFN 0 for all out-of-coverage group of UEs.

	R1-2303277
ZTE
	Proposal 2: 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.
· 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

	R1-2303307
CEWiT
	Proposal 1: For SL-PRS based RTOA TSL-RTOA, T0 in the SL RTOA reference time is the nominal beginning time of DFN0 derived from the synchronization reference.

	R1-2303551
Ericsson
	[bookmark: _Toc131753333]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.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757471]Proposal 9: DFN is used for RTOA calculation when the UE would use DFN for sidelink communications.
[bookmark: _Toc131757472]Proposal 10: SFN is used for RTOA calculation when the UE would use SFN for sidelink communications.



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

[ROUND1] [High] FL proposal 3.2.3-v1: 
· 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.
· When the UE uses the network as a synchronization 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

Companies are encouraged to share views in the following table.

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 the proposal in principle. We prefer the following updated version:

Updataed [ROUND1] [High] FL proposal 3.2.3-v1: 
· For SL-PRS based RTOA definition, the selection between SFN0/SFN vs DFN0/DFN and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission.
· When the UE directly or indirectly synchronized to gNB/eNB uses the network as a synchronization 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


	CMCC
	Support.

	OPPO
	We are OK with FL’s proposal.

	Qualcomm
	Support

	Futurewei
	OK

	DCM
	Can it be assumed that sync source is the same when SL UEs can communicate each other?

	LGE
	We support FL proposal with one comment.

Even though anchor UEs are synchronized to same gNB, the exact timings of SFN0/SFN are different from different anchor UEs, which can cause the RTOA measurement error. This is because the distance between anchor UE and gNB is dfferent from each other. Such timing offset between anchor UEs are easily compensated by applying timing advance(TA) used for UL transmission. We suggest the following addition.

[ROUND1] [High] FL proposal 3.2.3-v1: 
· 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.
· When the UE uses the network as a synchronization source, SFN0/SFN is used for SL-PRS based RTOA. The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2.
· 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


	Samsung
	In SL, a UE can select GNSS as the synchronization source even though the UE is in the network coverage. In order to follow the same principle with existing SL procedure, we suggest the proposal as:
· For SL positioning, the synchronization reference source becomes the source for the reference timing and DFN is used when a UE selects GNSS as the synchronization reference source.

	Intel
	Support.

	Lenovo
	Support FL’s proposal

	ZTE
	Support.
Withe regards to the last bullet, we do no think whether SFN or DFN should be reported along with RTOA measurements explicitly. Time stamp can imply such information.

	Xiaomi
	We are fine with the proposal.

	Huawei, HiSilicon
	Support.  Indication of whether SFN or DFN is used is required.

	Apple
	OK

	Nokia, NSB
	OK

	CEWiT
	OK



[ROUND2] [High] FL proposal 3.2.3-v2: 
· 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.
· When the UE selects a cell as the synchronization reference source uses the network as a synchronization source, SFN0/SFN is used for SL-PRS based RTOA. [The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2.] 
· 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
FL note on the ROUND2 update: To address comments from CATT, the above update is reusing the wording in 38.331 on selection of synchronization source. Also LGE’s comment is captured in the brackets for the group to further consider.

Table 3.2.3 Collection of views on FL proposal 3.2.3-v1
	Company
	Views on FL proposal 3.2.3-v1

	Huawei, HiSilicon
	Note We do not think the main bullet (and its subsequent subbullets) has additional spec impact (or neven not needed) especially when assuming proposal 3.2.2-v2 is agreeable
With the proposal in 3.2.2, we think that given that the server UE/LMF should be aware of the sync source of an anchor UE, it should use the sync source information of the anchor UE when interpreting the RTOA reference time reported by the corresponding anchor UE.

	LGE
	Support with one comment.

Aligning anchor UEs’ reference timing regardless of the distance from a cell is important for accurate RTOA measurement. We suggest to delete the bracket in the 1st sub-bullet.

	CATT
	OK with the proposal.
The wording of “When the UE selects a cell as the synchronization reference source” looks better.

	Lenovo
	Generally supportive, but we are not sure if the text in square brackets needs captured in the spe. As part of the definition

	
	

	
	

	
	

	
	




[MEDIUM]Reference UE determination for RSTD and RTOA
The following proposals are identified for this issue.

	R1-2302709
CATT
	[bookmark: OLE_LINK46]Proposal 8: For SL RSTD measurement, reference UE can be recommended by the network. But, it is up to Rx (target) UE to decide which Tx UE is used as the reference UE.

	R1-2303240
CMCC
	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.

	R1-2303264
Lenovo
	 Proposal 5: Selection of a reference UEs for performing SL RSTD measurements may use the same procedures used to select anchor UEs. FFS reference UE selection criteria. RAN2 coordination may also be required.



Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][Medium] FL proposal 3.2.4-v1: 
For SL-PRS based RSTD measurement and measurement report, the reference UE can be determined by the Rx UE, and the reference UE information will be included in measurement reporting.
· FFS on necessity of preconfiguraion/recommendation of reference UE information.

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

	CATT
	Support.

	CMCC
	Support.

	OPPO
	Support.

	Qualcomm
	Support

	Futurewei
	OK. Please see our comment for RSTD measurement.

	Intel
	Is this proposal in the RAN1 scope? We are unsure if this would collide with agreements in other WGs. In our understanding discussions on anchor node selection at the moment take place in RAN2.

	ZTE
	Support

	Xiaomi
	We also think how to determine the reference UE shall be up to RAN2.

	Apple
	OK

	Nokia, NSB
	OK

	



InterDigital



	I’m not sure if we have an agreement on how the reference UE (assuming this is the UE based on which RSTD is computed) is determined for TDOA-like positioning methods. The entity which determines the reference UE may be different depending on in/out/partial coverage. Thus, we suggest the following:

Modified proposal:
 
For SL-PRS based RSTD measurement and measurement report, the reference UE can be determined by the Rx UE, and the reference UE information will be is included in measurement reporting report
FFS : Reference UE determination


	LGE
	Support with the following modification.

We suggest to replace Rx UE as target UE. Any UE participating SL TDOA can receive SL PRS transmitted by any other UE. So Rx UE is not sufficient.
For SL-PRS based RSTD measurement and measurement report, the reference UE can be determined by the Rx Target UE, and the reference UE information will be included in measurement reporting.

Someone may say that there is no UE role in RAN1 specification, but we’re discussing about the proposal, which should be clear in its meaning. We already use the ‘Reference UE’ in the proposal. Specification work is a separate issue.

	Ericsson
	We can leave this to RAN2.  Agree with Intel and Xiaomi.



[Agreed]Source Timing for RTOA

	R1-2302802
Intel
	Proposal 6: 
For the definition of SL-PRS based RTOA the reference timing is a UE reference timing defined for positioning that may be provided by server UE or by LMF when in coverage.

	R1-2303264
Lenovo
	 Proposal 3: Sources of the reference timing for SL RTOA measurements may support network-based timing, e.g., gNB, GNSS-based timing and UE-based timing. FFS prioritization of reference timing sources.

	R1-2303134
Samsung
	Proposal 4: For SL positioning, the synchronization reference source becomes the source for the reference timing and DFN is used when a UE selects GNSS as the synchronization reference source.



[ROUND1][HIGH] FL proposal 3.2.5-v1: 
· SFN/DFN Initialisation Time can be provided by server UE or by LMF.
· 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
· 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

Table 3.2.5 Collection of views on FL proposal 3.2.5-v1
	Company
	Views on FL proposal 3.2.5-v1

	CATT
	It seems that “server UE” has not been defined in RAN1. So it may be unclear for the “server UE” in the first bullet. Maybe a note on what is the server UE is needed.

	OPPO
	OK

	Qualcomm
	We are ok with the proposal, after replacing “server UE” with “UE”. This would also address CATT’s concern.

	Futurewei
	OK with Qualcomm comment

	Samsung
	It is not clear how server UE or LMF can provide the reference time properly. In addition, this method is feasible only in network coverage. So, we prefer that the synchronization reference source becomes the source for the reference timing.

	Intel
	Agree. 

	Lenovo
	Agree that for purposes of RAN1 discussion “server UE” has not been defined and can support Qualcomm’s edit.

	ZTE
	OK

	Xiaomi
	Fine with the proposal.

	vivo
	OK with Qualcomm modification

	Apple
	OK

	Nokia, NSB
	OK with Qualcomm’s modification




[ROUND2][HIGH] FL proposal 3.2.5-v2: 
· SFN/DFN Initialisation Time can be provided by server UE or by LMF.
· 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
· 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

Table 3.2.5 Collection of views on FL proposal 3.2.5-v2
	Company
	Views on FL proposal 3.2.5-v2

	Huawei, HiSilicon
	OK.

	LGE
	Support in general.

To be aligned with the disucssion in FL proposal 3.2.3-v2, advancing SFN0/SFN by TA/2 is necessary for aligning the anchor UEs’ RTOA reference timing.

Another comment is that we don’t have any definition of DFN initialization time. Normally DFN is derived either from DL SFN(when UE is synchronized to a cell) or GNSS timing(when synchronized to GNSS) or UE implementation(when there is no SyncRef). There is no absolute timing reference for determining DFN initialization time, unlike SFN initialization time. DFN initialization needs to be removed in the proposal.

In summary, we suggest the following modification.

· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time, or DFN0
· TA is the timing advance for UL transmission


	CATT
	OK with the proposal.

	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 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

	R1-2302294
Nokia
	[bookmark: Proposal31960]Proposal 3: For the UE which can cancel time offset between different receive antennas, support time difference measurement between different receive antennas with respect to a SL PRS.

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

	R1-2303264
Lenovo
	 Discussion on SL Positioning Measurement and Reporting
Proposal 1: RAN1 to support SL-RSTD and SL-RTOA physical layer measurements in any respective order within a single SL positioning session.
Proposal 7: RAN1 to support the provision of SL RSTD and SL RTOA expected search window information for anchor UEs or target-UE.


	
	

	
	

	
	



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
[Agreed] LCS & GCS, Azimuth and zenith of arrival
The following proposals are identified to be related to LCS & GCS, Azimuth and zenith

	R1-2302378
Huawei, HiSilicon
	Proposal 7: Support AoA/ZoA relative to LCS without translation of the LCS to GCS.

	R1-2302491
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 1: [bookmark: _Hlk131774623]
· The target UE can report the AoA/ZoA relative to LCS directly without translation of the LCS to GCS to LMF for Ranging/relative positioning service exposure through 5GC network 

	R1-2302709
CATT
	Further discussion on measurements and reporting for SL positioning
Observation 1: To use the SL AoA/ZoA measurements obtained by the anchor UEs for absolute positioning, the LCS to GCS translation matrixes need to be known for the anchor UEs. 
Observation 2: To use the SL AoA/ZoA measurements obtained by the target UE for absolute positioning, there is no need to know the LCS to GCS translation matrixes for any of the (target and anchor) UEs.

	R1-2303240
CMCC
	Proposal 10: At least relative positioning/ranging, in case that target UE performs SL PRS-based AoA/ZoA measurement, it is feasible that SL PRS-based AoA/ZoA relative to LCS without translation of the LCS to GCS.

	R1-2303264
Lenovo
	 Discussion on SL Positioning Measurement and Reporting
Proposal 12: For direct ranging for relative direction/orientation estimation with respect to another UE/node computed at the target-UE, SL-AoA and SL-ZoAs in LCS may be sufficient. 
Proposal 13: RAN1 to discuss the location of the LCS-to-GCS translation function, e.g., at the target-UE or anchor UE, which affect the signalling of the 3 rotation angles α, β and γ.

	R1-2303489
Apple
	On Measurements and reporting for SL positioning
· Proposal 6-2: 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.

	R1-2303277
ZTE
	Proposal 7: AoA/ZoA relative to LCS without translating to GCS is applicable at least in ranging and relative positioning cases.

	R1-2303551
Ericsson
	Measurements and reporting for SL positioning
[bookmark: _Toc131753332]Support LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement both with and without translation of the LCS to GCS.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757473]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][High] FL proposal 3.3.1-v1: 
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.

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

	CATT
	Support.

	CMCC
	Support.

	OPPO
	We support the case without translation of LCS to GCS for SL-PRS based AoA and ZoA measurement.

	Qualcomm
	Support

	Futurewei
	OK

	Samsung
	OK

	Intel
	Support.

	Lenovo
	Support

	ZTE
	Support

	Xiaomi
	Fine with the proposal.

	Huawei, HiSilicon
	Support.

	vivo
	Support

	Apple
	Support

	Nokia, NSB
	OK

	LGE
	Support

	
	



[Email Endorsement] FL proposal 3.3.1-v2: 
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.


[Agreed]Definition for AoA and ZoA measurement
The following proposals are identified to be related to LCS & GCS, Azimuth and zenith

	R1-2302491
vivo
	Proposal 1: 
· SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured 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 [15].
· The SL AoA is determined at measurement UE antenna for a SL channel corresponding to this UE.


	R1-2302554
OPPO
	Discussion on measurements and reporting for SL positioning
Proposal 4: The definition of SL AoA can be modified based on UL AoA definition which is as follows:
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at a UE antenna for an SL channel corresponding to a target UE or anchor UE

	R1-2302802
Intel
	Measurements and reporting for SL positioning
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured 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 for an SL channel corresponding to the transmitting UE.

	R1-2303134
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 3: For SL AOA, both LCS and GCS are supported and the measurement is defined as:
· SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The x, y and z axis form a right-handed co-ordinate system. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].
· The SL AoA is determined at the UE antenna for an SL channel corresponding to a peer UE communicating each other.

	R1-2303240
CMCC
	Proposal 9: SL PRS-based AoA is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction.

	R1-2303307
CEWiT
	Proposal 7:  For SL-AoA method, the definition of GCS and LCS will be as below:
· In the global coordinate system (GCS), azimuth angle is measured relative to geographical North and is positive in a counterclockwise direction and vertical angle is measured relative to zenith and positive to horizontal direction.
· In the local coordinate system (LCS), 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.



Based on above proposals, before the discussion on SL-AoA definition, the issues on GCS and LCS should be clarified . So, the following FL proposal is provided for company to share their views.

[ROUND1][High] FL proposal 3.3.2-v1: 
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured 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 for a SL channel corresponding to the transmitting 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

	CATT
	OK with the proposal.

	CMCC
	Support.

	OPPO
	OK with the proposal.

	Qualcomm
	Support with correction:
The SL AoA is determined at the receiving UE’s antennas for a SL channel corresponding to the transmitting UE.


	Futurewei
	OK,  we think that in the main text instead “of a UE” should be “at a UE”

	Samsung 
	OK

	Intel
	Support.

	Lenovo 
	Support FL’s proposal

	ZTE
	Support

	Xiaomi
	Fine with the proposal.

	vivo 
	Support, for the Qualcomm modification, we would like to confirm why NR definition is antenna other than antennas.

	Apple
	OK

	SONY
	Support

	Nokia, NSB
	OK. The first instance of “UE” could be replaced by “transmitting UE” for clarity and symmetry with respect to the later “receiving UE”

	LGE
	Support



[Email Endorsement] FL proposal 3.3.2-v2: 
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 for a SL channel corresponding to the transmitting UE.



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

	
	

	
	

	
	

	
	

	
	

	
	

	
	



SL-PRS based RSRP measurement and RSRPP measurement
The definition of SL-PRS based RSRP measurement and RSRPP measuremen 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.
[Not pursued]FR2 SL-PRS based RSRP/RSRPP measurement
The DL PRS reference signal received power (DL PRS-RSRP) is shown in the following for reference
	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



The following proposals are identified to be related to SL-PRS based RSRP definition

	R1-2302491
vivo
	[bookmark: _Hlk127463365][bookmark: _Hlk131774671]Discussion on measurements and reporting for SL positioning
With regard to the reference point for frequency range 2 of SL-PRS RSRP
· For frequency range 2, SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· For frequency range 2, 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.
With regard to the reference point for frequency range 2 of SL-PRS RSRPP
· For frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· For frequency range 2, 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.

	R1-2303551
Ericsson
	Measurements and reporting for SL positioning
[bookmark: _Toc131753328]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: _Toc131753329]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: _Toc131753331]For frequency range 2, SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch

	R1-2303596
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc131757468]Proposal 6: 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: _Toc131757469]Proposal 7 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



[ROUND1][High] 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 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

	CATT
	Support the proposal in principle.
For the last sub-bullet, since it mentioned that “For frequency range 1 and 2”, so it had better to put it in a new third main bullet, instead of current under the second main bullet “For definition of SL-PRS based RSRPP measurement in frequency range 2”. 
Our preferrd version as follows,

[ROUND1][High] 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.
· 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.

· 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.



	OPPO
	Support.
As SL PRS transmission on FR2 is allowed, measurement for FR2 should be specified such that the SL PRS transmitted on FR2 can be used for positioning.

	Qualcomm
	Support

	Futurewei
	OK

	DCM
	We do not think RAN1 should spend time for FR2.

	Samsung
	In our understanding, there was no consensus in the last meeting for capturing the definition for FR2. 
In addition, in RAN#99 meeting, there was a related discussion as below but no consensus. In this situation, we thint that we do not need to repeat the same discussion again. 

RP-230143	On support of measurement(s) for FR2 in sidelink positioning	OPPO
Proposal: FR2 specific reference point for the measurement(s) introduced in SL positioning should be specified, to make one of following clarifications in the WID:
· “NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified (This does not preclude to specify FR2 specific reference point for the measurement(s)). “ Or,
· “Specify measurements for both FR1 and FR2 to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].”
Replaces 
	AT&T: we had 1080min of online time for positioning at the last RAN1 meeting so we would like to keep the WI 
	scope as it is
	ZTE: agrees with AT&T that we should avoid this upscoping
	Huawei: no urgency to include this, we can keep the scope as it is

	Intel
	We are fine with the proposal. However, this was already discussed last meeting and dropped as at this stage it is unclear when SL will support FR2. Thus, we think it is better to invest our time into other discussions.  

	Lenovo
	Support with no further FR2 optimizations.

	ZTE
	Agree with Samsung’s comment and prefer not to further discuss this proposal.

	Xiaomi
	We support the discussion on FR2 as it is not precluded in WID. 
Howeverr, for SL RSRPP measurement, the following subbullet is not in the definition of DL RSRPP measurement, so we suggest to remove it:

· 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.



	Apple
	OK

	Nokia, NSB
	OK

	LGE
	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

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[Agreed]Per panel/ARP measurement
Based on the on above proposals, FL think per ARP/ panel  measurement is logical especially for vehical UE. So, the following FL proposal is provided for company to share their views

	R1-2302378
Huawei, HiSilicon
	Proposal 8: Support per ARP/panel based measurement/transmission in sidelink positioning, where an indication 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


	R1-2302491
vivo
	Discussion on measurements and reporting for SL positioning

	R1-2302709
CATT
	Further discussion on measurements and reporting for SL positioning
Proposal 11: Per-panel/subpanel (ARP) measurements such as Rx-Tx time difference, AoA/ZoA, RSTD, RTOA, RSRP and RSRPP should be supported for SL positioning. 


	R1-2302927
LG Electronics
	Discussion on measurements and reporting for SL positioning
Proposal 20: SL positioning supports per-panel location measurement if UE uses multiple panels.



[ROUND1][High] FL proposal 3.5.1-v1: 
Support per ARP based measurement in sidelink positioning. The ARP related information  can be reported along with the SL measurement.
· FFS on whether/how to define ARP ID

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

	CATT
	Support.

	Qualcomm
	Support

	Futurewei
	OK

	LGE
	Support

	Samsung
	OK

	Intel
	Support.

	Lenovo
	Support

	ZTE
	We understand the potential benefit of per panel measurement. However, in Uu positioning why does a UE report its measurements to LMF without associated ARP info? 

	Xiaomi
	Multiple pannels for SL has not been discussed and defined in SL communication, the discussion can be for future release.

	Huawei, HiSilicon
	Support.

	vivo
	Support, for the ZTE and Xiaomi comments, we think vehicle UE is not considered in the NR scenario, and the different panel will impact the positioning severely.

	Apple
	OK

	Fraunhofer
	Support

	Nokia, NSB
	OK



[ROUND2][HIGH] FL proposal 3.5.1-v1: 
Support per ARP based measurement in sidelink positioning. The ARP related information can be reported along with the SL measurement.
· FFS on whether/how to define ARP ID

Companies are encouraged to share views in the following table.
Table 3.5.1 Collection of views on FL proposal 3.5.1-v2
	Company
	Views on FL proposal 3.5.1-v2

	Huawei, HiSilicon
	ok

	LGE
	Support.

Distributed antenna system(DAS) is very important for improving V2X communication performance. V2X positioning is one of the most important use cases in SL positioning, we think it should be considered in Rel.18.

There is not detailed information on the ARP related information in the main bullet. So we suggest to more generalize the FFS.

· FFS details on ARP related information including whether/how to define ARP ID


	CATT
	Support.

	Samsung
	OK

	Nokia, NSB
	OK

	Ericsson
	Thank you for the revised proposal.  We have some question on what the ARP related information is.  Looking at the proposals in the contributions, at least one proponent mention the following:

an indication 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

Isn’t this similar to the TEG framework?  Would one then need to define something similar to Rx TEG ID, Tx TEG ID, and RX-Tx TEG ID?  Would be good if this can be clarified.  Note that this may be related to FL proposal 3.8.1-v1
What measurements does this apply to?


	Qualcomm
	Support



[Not pursued]Combination of Uu- and PC5-based positioning 
The following proposals are identified for combination of Uu and PC5 based positioning.
	R1-2302378
Huawei, HiSilicon
	Proposal 9: Not to specify any new measurements for joint Uu and SL positioning.


	R1-2302709
CATT
	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.


	R1-2302852
Sony
	Proposal 4: Introduce a new TDOA measurement report format that support hybrid Uu-PC5 measurements for absolute positioning

	R1-2302989
xiaomi
	Proposal 2: SL-DL RSTD is defined as the measurement of the timing difference between DL PRS and SL PRS. 

	R1-2303134
Samsung
	Proposal 12: 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.


	R1-2303240
CMCC
	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.


	R1-2303264
Lenovo
	Proposal 20: 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.


	R1-2303277
ZTE
	Proposal 14: 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.


	R1-2303489
Apple
	On Measurements and reporting for SL positioning
Proposal 7: SL-TDOA definition: 
· SL-TDoA positioning is based on the time delay of arrival to or from a SL UE target with  SL UEs in a positioning set (at least 2 for 2-D positioning and at least 3 for 3-D positioning). In hybrid SL-TDOA, one or more of the positioning set may be a gNB.  


	R1-2303551
Ericsson
	Measurements and reporting for SL positioning
1. [bookmark: _Toc131753339]Hybrid ranging involving gNBs and UEs should be specified, e.g., exploiting SL RToA measurements and Uu UE Rx-Tx measurements.



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

[ROUND1] [Low] FL proposal 3.6.1-v1: 
Study the necessity of supporting the following joint Uu- and PC5-based positioning
· DL-SL RSTD
· Other joint Uu- and PC5-based positioning not precluded

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

	ZTE
	Firstly, joint SL&Uu positioning is agreed to be supported. We need specify how to use both SL measurements and Uu measurements and the potential impact of combing them.
Then, usually anchor UEs and TRPs are not accurately synchronized and reference nodes for SL and Uu positioning are selected separately. The relative timing difference between SL reference node and Uu reference node should be reported to LMF for joint positioning accuracy improvement.

	Huawei, HiSilicon
	Prefer not to specify any new measurements.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[Not pursued]Measurements procedures

	R1-2302378
Huawei, HiSilicon
	Proposal 14: RAN1 should send an LS to RAN2/SA2 regarding the following questions:
· Whether UE A can request UE B to perform SL positioning measurement based on SL-PRS transmitted from UE C
· Whether LMF can request UE B to perform SL positioning measurement based on SL-PRS transmitted from UE C


	R1-2302709
CATT
	Proposal 10: Support target/anchor/server UE-initiated and LMF-initiated SL-PRS measurement procedures.

	R1-2303134
Samsung
	On Measurements and Reporting for SL Positioning
Proposal 10: Support request signaling to trigger SL positioning measurement reporting, and study further trigger conditions to satisfy reliability requirement of SL positioning measurement.
Proposal 14: 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).



	R1-2303264
Lenovo
	 Discussion on SL Positioning Measurement and Reporting
Proposal 21: RAN1 to further discuss the support of SL PRUs in SL positioning/ranging procedures.


	R1-2303489
Apple
	On Measurements and reporting for SL positioning
Proposal 4: For single/double Sided Multi-RTT for absolute positioning, a procedure to select the candidate anchor UEs should be studied.



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

[ROUND1] [HIGH] FL proposal 3.7.1-v1:
Working Assumption:
Support target UE/server UE-initiated and LMF-initiated SL-PRS measurement procedures.
· Send LS to RAN2 on this working assumption and ask them to confirm.

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

	CATT
	Support.

	CMCC
	It should be up to RAN2.

	OPPO
	It is up to RAN2’s discussion and determination.

	Qualcomm
	We generally support the proposal, but propose to replace “target UE/server UE” with “UE”:

Support target UE/server UE-initiated and LMF-initiated SL-PRS measurement procedures.
· Details are up to RAN2


	Futurewei
	OK with initial proposal. Without details would be difficult for RAN2 to understand that the initiation can start from both ends.

	DCM
	Prefer QC’s version

	Samsung
	OK

	Intel
	Support.

	Lenovo
	Depends on which entity triggers the overall SL Positining procedures. RAN2 may decide and may not be a critical issue from RAN1 perspective

	ZTE
	Even though we agree with the content of Proposal 3.7.1, we also think it is a RAN2’s issue.

	Xiaomi
	As RAN1 has not introduce the definition of server UE, we suggest to simpliy state “UE initiated” as following:

Support target UE/server UE-initiated and LMF-initiated SL-PRS measurement procedures.
· Send LS to RAN2 on this working assumption and ask them to confirm.


	Huawei, HiSilicon
	Not sure why it is marked as working assumption. Any RAN1 spec impact or any further discussion needed on top of it.

	SONY
	We should aim to make an agreement (instead of working assumption). Suggest to remove the working assumption words. We suggest the following:
In RAN1 understanding, Support target UE/server UE-initiated and LMF-initiated SL-PRS measurement procedures are supported.
· Send LS to RAN2 on this working assumption and ask them to confirm.


	Nokia, NSB
	In general OK, but it is up to RAN2 to discuss further.

	InterDigital
	We are ok to discuss this in RAN2.

	LGE
	We’re ok with QC’ version.

	Ericsson
	Leave this up to RAN2




[MEDIUM] TEG support

	R1-2302327
FUTUREWEI
	Proposal 7: Consider supporting Rx, Tx and RxTx TEGs for SL-PRS and reporting their values to LMF and higher layers.


	R1-2302802
Intel
	A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.




[ROUND1] [MEDIUM] FL proposal 3.8.1-v1: 
Support to introduce Rx, Tx and Rx-Tx TEGs for SL-PRS based measurement and report. 

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

	Intel
	Support.

	LGE
	We’re generally fine with the direction, but have a concern on the workload of Rel.18 WI if we introduce TEG for SL positioning. We suggest to deprioritize it.

	
	

	
	

	
	

	
	

	
	

	
	





Others

	R1-2303775
Locaila
	(Proposal 1) Introduce new terminology RTP (Return Trip Phase) to avoid any confusion with RTT when discussing the frequency domain method such as the carrier phase positioning. 
(Proposal 2) Study new PRS signal efficiency for phase-based sidelink positioning methods such as carrier phase positioning.
(Proposal 3) RAN1 should study the feasibility of carrier phase-based positioning for application to sidelink use cases.


	R1-2303842
MediaTek
	Measurement and reporting design for sidelink positioning



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 
[HIGH]Higer-layer report or lower-layer report
The following proposals are identified to be related to higher layer report or lower layer report.

	R1-2302927
LG Electronics
	Proposal 8: SL measurement report is transmitted by the existing higher layer signaling (e.g. PC5-RRC, PC5-S or SL MAC CE).

	R1-2303277
ZTE
	Proposal 12: Only support higher layer signaling for sidelink positioning measurement report and report triggering.

	R1-2302378
Huawei, HiSilicon
	Proposal 10: SL positioning measurement shall be treated as regular communication data, and be transparent to physical layer and transmitted over the PC5 communication resources.


	R1-2302606
Spreadtrum Communications
	Proposal 5: SL positioning measurement report through higher layer signaling (e.g., RRC or MAC CE) should be supported.

	R1-2302989
xiaomi
	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.


	R1-2303064
Sharp
	Proposal 1: Higher layer signalling (i.e. SLPP) is used to convey SL positioning measurement reports to another UE.
Proposal 2: Adopt at least physical layer triggering (e.g. SCI) of SL positioning measurement report.
Proposal 4: Priority of the SL positioning measurement report is based on priority of the measured SL-PRS.

	R1-2303134
Samsung
	Proposal 9: Discuss the feasibility of reporting SL positioning measurement by using 2nd stage SCI in RAN1.

	R1-2302491
vivo
	Discussion on measurements and reporting for SL positioning
· SLPP is used to carry the SL-PRS measurement report.
Proposal 1: [bookmark: _Hlk127463644]
· SL-PRS measurement reports can be triggered by SLPP
· FFS whether SCI can be used to trigger feedback SL-PRS or measurement report. 



	R1-2302709
CATT
	Proposal 13: High-layer signaling based report triggering should be supported. 
· FFS on SCI based report triggering and lower layer report. 


	R1-2303307
CEWiT
	Proposal 9: 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 provide by SLPP/LPP message e.g., provide location information.
· Report trigger should be provided by AS layer using MAC-CE.

	R1-2303444
InterDigital, Inc.
	Proposal 16: Support SL-PRS measurement report to be transmitted in PSSCH.
Proposal 17: The transmission of SL Positioning Report can be triggered through a lower layer indication, such as an indication in the SCI.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757464]Proposal 2: Measurement report is a higher-layer report in a resource pool that support sidelink communications.
[bookmark: _Toc131757465]Proposal 3: Measurement report is triggered by higher layers.
[bookmark: _Toc131757467]Proposal 5: Higher layers can deactivate a periodic (semi-persistent) reporting process.




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

[ROUND1][High] FL proposal 4.1.1-v1: 
Support SLPP based higher layer signaling for sidelink positioning measurement report and report triggering.
· FFS on other higher layer signaling, e.g.,  RRC, MAC CE
· FFS on SCI based measurement report and report triggering 

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

	CATT
	Support.

	CMCC
	We support that measurement reporting and reporting triggering should be via higher layer, and details should be determined by RAN2.

	OPPO
	Similar view with CMCC that it should be via high layer and up to RAN2’s determination.

	Qualcomm
	Support. We are also ok to leave details to RAN2

	Futurewei
	OK

	DCM
	OK

	LGE
	Support

	Samsung
	We support SCI based approach also.

	Intel
	We prefer only higher layer signaling support for the report and report triggering as in our understanding the slightly lower latency of lower layer signalling is not a target of the SL positioning design. In addition, lower layer signalling would create significant, additional specification effort.

	Lenovo
	SLPP Request and Provide Location Information functionality has already been agreed by RAN2. So intention of  second FFS bullet is not fully clear . We prefer to add “SLPP” on the first bullet as an example.

	ZTE
	Agree with CMCC’s comments.
Details should be up to RAN2 and the two FFS can be deleted.

	Apple
	Support with details up to RAN2

	Nokia, NSB
	In general OK, but it is up to RAN2 to discuss further on higher layer signalling.

	InterDigital
	We support higher layer reporting and signaling. We support SCI-based measurement report triggering (not SCI-based report) to reduce latency.
We are ok to keep it as FFS but we suggest to remove SCI based measurement reporting.
· FFS on SCI based measurement report and report triggering 


	
	





[ROUND2][High] FL proposal 4.1.1-v2: 
Support SLPP based higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed SLPP signaling design. other higher layer signaling, e.g.,  RRC, MAC CE
· FFS on SCI based signaling measurement report and report triggering 

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

	Huawei, HiSilicon
	OK

	LGE
	Support

	CATT
	Support.

	CEWiT
	We do not support this. We see the benefit of having RRC or MAC-CE based for report  triggering so higher layer signaling with MAC-CE for at least report triggering should be supported.

	Samsung
	In [112bis-e-R18-Pos-03], we are discussion about lower layer triggering of SL-PRS. If it is agreed, we think that lower layer triggering measurement report is also beneficial. 
Question: what is the difference between measurement report and report triggering?

	Nokia, NSB
	OK

	ZTE
	Support.

	Ericsson
	Do not support this.  ‘SLPP based higher layer signaling’ is up to RAN2.  So, this can be left to RAN2.  Don’t see the need to discuss this in RAN1.

	Qualcomm
	Support.

We think it is important to indicate to RAN2 that RAN1 has made a conclusion on the issue.

	Lenovo
	Support, this could also be a conclusion from RAN1 perspective

	
	

	
	

	
	

	
	

	
	

	
	



[ROUND3][High] FL proposal 4.1.1-v3: 
Support SLPP based higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
· FFS on SCI based signaling measurement report and report triggering 
· Table 4.1.1 Collection of views on FL proposal 4.1.1-v3
	Company
	Views on FL proposal 4.1.1-v3

	CATT
	Support.
In addition, for the FFS, we don’t think the sidelink positioning measurement report can be carried by SCI.

	InterDigital
	In the current update, it’s not clear as to what is carried over SCI based signaling. We prefer to limit the scope for SCI based report triggering.
· FFS on SCI based measurement report and report triggering 


	vivo
	Support

	Samsung
	OK

	Huawei, HiSilicon
	OK

	ZTE
	OK with comment on FFS. 
We share similar view with CATT that it is not realistic to use SCI for measurement reporting and prefer to delete the last bullet. Can proponents bring more details on how to use SCI based signaling (e.g. how many bits can SCI carry for measurement report)?

	Lenovo
	Ok to also remove ‘SLPP-based higher layer signalling’. We also prefer that FFS on SCI-based signalling is more focused to report triggering if that’s the intention

	LGE
	Support

	OPPO
	OK

	Qualcomm
	We prefer v2 of the proposal, but can accept this version. Per ZTE’s comment, we’re not clear how the report can be included in SCI. With triggering removed, perhaps the FFS could be removed or updated:
FFS on SCI based lower-layer signaling

	Intel
	Support

	Nokia, NSB
	OK; the FFS point is now confusing, since it seems to be about SCI-based signaling for measurement report, while earlier versions were about SCI-based signaling for report triggering. If “report triggering” is removed from the first sentence then the FFS can probably be removed.

	Apple
	Fine with main bullet.

	
	

	
	

	
	






[MEDIUM]Time domain behavior
	R1-2302327
FUTUREWEI
	Proposal 8: For SL-PRS measurement reports support aperiodic and periodic time distributions as the correspondent SL-PRS transmissions.

	R1-2302606
Spreadtrum Communications
	Proposal 6: Semi-persistent and aperiodic measurement report should be supported.


	R1-2303064
Sharp
	Proposal 3: Periodic, semi-persistent and aperiodic measurement reports are supported for SL positioning.

	R1-2303264
Lenovo
	Proposal 19: Support different SL Positioning reporting types including one-shot, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling. 

	R1-2303264
Lenovo
	 Discussion on SL Positioning Measurement and Reporting
Proposal 19: Support different SL Positioning reporting types including one-shot, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling. 

	R1-2302709
CATT
	Proposal 12: Periodic, semi-persistent and aperiodic measurement reporting should be supported in SL positioning. 


	R1-2303277
ZTE
	Proposal 13: 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.


	R1-2303307
CEWiT
	Proposal 10: In SL positioning measurement reporting, support aperiodic and periodic (semi-persistent) reports are supported.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757466]Proposal 4: One-shot (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 4.1.2-v1:
Support at least one shot and periodic report for sidelink positioning measurement report. 

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

	Qualcomm
	Support

	Futurewei
	There is no “one shot” concept defined in the spec. Maybe the proposal should clarify the meaning.

	Intel
	Support.

	Apple
	OK

	Nokia, NSB
	OK

	Huawei, HiSilicon
	Periodic reporting can be up to RAN2.

	CEWiT
	Okay

	LGE
	We also need clarification on ‘one shot’. Does it mean ‘dynamic’?

	vivo
	Support
Based on our understanding, the one-shot means UE can report a measurement report without periodicity

	
	

	
	

	
	

	
	



[Not Pursued]Unified or method specific report
The following proposals are identified to be related to this topic. 
	R1-2303277
ZTE
	Proposal 8: SL positioning measurements is not reported per SL positioning method.

	R1-2302491
vivo
	Discussion on measurements and reporting for SL positioning
Proposal 2: [bookmark: _Hlk131774693]
· A unified positioning method is supported, and to support one or more measurement reporting associated with the same identification can be reported together. 

	R1-2302709
CATT, GOHIGH
	Proposal 14: Similar as Uu positioning, method-specific reporting for SL positioning should be supported in Rel-18.

	R1-2303596
Qualcomm
	[bookmark: _Toc131757460]Observation 1: A unified positioning method is limited in terms of forward compatibility and its ability to support devices implementing different releases.
[bookmark: _Toc131757463]Proposal 1: Separate methods are specified for sidelink positioning.




Before FL provide any proposal, companies are invited to share views on this issue(ie., the preference for unified or method specified report). Based on input from companies, FL would provide proposals to move forward.

[ROUND1][High]FL proposal 4.1.3-v1
Send LS to RAN2 to downselect one of the following
· Alt1: Support a unified positioning report where one or more measurement results of different methods can be reported together.
· Alt2: Support method-specific reporting for SL positioning

Companies are encouraged to share views in the following table.
Table 4.1.3 Collection of views on Issue 4.1.3-v1
	Company
	Views on Issue 4.1.3-v1

	CATT
	OK with the proposal.
We support Alt.2, which is similar as Uu positioning.

	CMCC
	We are open for both alternatives and we think that it can be up to RAN2.

	OPPO
	We support Alt 2.

	Qualcomm
	We are ok with the proposal and prefer Alt 2

	Futurewei
	OK, we support Alt 2.

	DCM
	Alt 2

	LGE
	We support the method-specific reporting. It’s more optimized way of reducing signaling overhead.

	Samsung
	We prefer Alt 2. We suggest to check which alternative is the majority RAN 1 view at first. And then we may pick one alternative if possible.

	Intel
	We can accept the proposal. In our understanding there are a number of fields that can be common across the reports of multiple methods. Other information fields are present only for specific reports. 

	Lenovo
	Support legacy structure with Alt.2.

	ZTE
	We support Alt.1 which is align with 38.455’s design.

	Huawei, HiSilicon
	We think this is generally related to multiple SL positioning methods (LPP like) or single SL positioning method (NRPPa).  We prefer Alt.1 for SL, otherwise even for SL-TDOA, we may have define DL-like version and UL-like version.

	vivo
	Alt 1, and okay to send LS to RAN2.

	Nokia, NSB
	OK. We prefer Alt2. But, it is upto RAN2 to discuss further.

	InterDigital
	Alt. 2. Rx-Tx should be reported for RTT-based positioning methods and RSTD should be reported for TDOA-like positioning methods.

	Ericsson
	Alt 2.

	Apple
	Alt 2



Others
Companies are also encouraged to share views in the following table on any other missing issues for report signaling.
Table 4.1.4 Collection of views on any other missing issues for report signaling
	Company
	Views on other missing issues for report signaling 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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
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

[HIGH]Identification information 
	R1-2302378
Huawei, HiSilicon
	Proposal 11: No need to provide ID for the UE receiving SL-PRS (destination ID) to either LMF or UE.
[bookmark: OLE_LINK45]Proposal 13: RAN1 should send an LS to RAN2 regarding the potential difference in the UE ID in the measurement report to LMF or to the UE.


	R1-2302491
vivo
	· 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 or panel Id if multiple panels are used. 
· SL-PRS resource ID if multiple resources are agreed to configure for a UE
· Defer the discussion of unique UE identity in RAN1, and may reconsider the issue after SA2 is clear.

	R1-2302709
CATT, GOHIGH
	Proposal 22: Support the following identification information in sidelink positioning report
· SL PRS resource set ID and SL PRS resource ID
· Source ID and/or destination ID
· ARP ID associated with measurement or SL-PRS resource

	R1-2303444
InterDigital, Inc.
	
· The identification information should be designed to enable consistent identification of the UEs and the SL-PRS across all layers. 

	R1-2303064
Sharp
	Proposal 5: “SL-PRS resource set” is not further considered as identification information in SL positioning measurement reports.

	R1-2303277
ZTE
	Proposal 10: UE identification information can be included in SL positioning measurement report.
· How to define this UE identification information is up to RAN2



	R1-2303444
InterDigital, Inc.
	Proposal 7: Identity of SL-PRS transmitting UE is included in the same measurement reporting. 

	R1-2303596
Qualcomm
	Measurements and Reporting for SL Positioning
[bookmark: _Toc131757474]Proposal 12: 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.




Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][High] FL proposal 4.2.1-v1:
Support to include the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are agreed to be configured to a UE
· Source ID
· FFS on whether the source ID belongs to UE receiving sidelink PRS or transmitting sidelink PRS, or whether the source ID belongs to anchor UE or target UE
· FFS destination ID

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

	CATT
	We think the SL PRS resource ID should be included, even a single resource are configured to a UE. 
In addition, the ARP ID associated with measurement or SL-PRS resource should also be included into the sidelink measurement report.

	CMCC
	OK. 

	OPPO
	OK with the proposal.

	Qualcomm
	Destination ID should also be included. For example, it would help identify the group for groupcast transmission or the unicast link for unicast (since a UE can use multiple destination IDs for unicast)

	Futurewei
	OK

	DCM
	OK

	LGE
	Support with clarification. Source ID is intended to mean Layer-2 source ID, which needs to be clarified.

[ROUND1][High] FL proposal 4.2.1-v1:
Support to include the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are agreed to be configured to a UE
· Layer-2 Source ID
· FFS on whether the source ID belongs to UE receiving sidelink PRS or transmitting sidelink PRS, or whether the source ID belongs to anchor UE or target UE
· FFS Layer-2 destination ID


	Samsung
	OK

	Intel
	As it is unclear which information fields are present in the dedicated and shared resource pool we think this cannot be discussed as we do not yet know which IDs are present. Thus, we would like to popsone discussing this topic until related fields are defined in agenda item 9.5.1.3. 

	Lenovo
	Support 1st bullet. The existing source ID and destination ID definitions may need to take into account role reversal in SL Positioning procedures between Tx and Rx

	ZTE
	Support the first bullet.
For source ID or destination ID, we prefer to leave this to RAN2. 

	Huawei, HiSilicon
	We think that the terminology of source ID is not very accurate, and may be mixed with actual source ID for the SLPP message.
The FFS point on the potential interpretation of source ID being the UE receiving the PRS is strengthens the confusion.

We prefer to change source ID to UE ID transmitting SL-PRS, otherwise, the source ID itself should be further investigated.

	vivo
	We share the same view with Qualcomm that destination ID can be supported.

	Nokia, NSB
	Additionally, include ARP ID (of ARP associated with the measurement), Reference anchor UE ID. Regarding the FFS, we support reporting of both anchor UE IDs and/or target UE depending on positioning method.

	InterDigital
	We support the FL proposal.



[ROUND2][High] FL proposal 4.2.1-v2:
Support to include the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are agreed to be configured to a UE
· UE ID, downselect one or both of the following:
· Layer-2 Source ID
· Layer-2 Destination ID
· FFS on whether the source ID belongs to UE receiving sidelink PRS or transmitting sidelink PRS, or whether the source ID belongs to anchor UE or target UE
· FFS destination ID

Table 4.2.1 Collection of views on FL proposal 4.2.1-v2
	Company
	Views on FL proposal 4.2.1-v2

	Huawei, HiSilicon
	Are we discussing the report to UE, or generally to UE/LMF? It should be clarified in the main bullet. 
Note we do not think that Layer-2 source ID/destination ID can be recognizable by the LMF.

	LGE
	Support

	CATT
	We think the SL PRS resource ID should be included, even a single resource are configured to a UE. 
In addition, the ARP ID associated with measurement or SL-PRS resource should also be included into the sidelink measurement report.

	Samsung
	We are not clear about Layer-2 source and destination ID. In Rel-16 V2X, the part of source and destination ID information is included in 2nd SCI. We did not discussed yet about this.

	Nokia, NSB
	OK. But we can add a note saying that the ID list may be updated based on future agreements.

	ZTE
	We also do not support report layer-2 source ID and destination ID. Can we simply agree on reporting UE ID now and either FFS the details or ask RAN2’s confirmation?

	Qualcomm
	We are ok with the proposal after updating the FFS:
· FFS details on whether the source ID belongs to UE receiving sidelink PRS or transmitting sidelink PRS, or whether the source ID belongs to anchor UE or target UE 


	Lenovo
	Supportive of the proposal in general. However, this seems to preclude any other IDs to be identified or address any ID issues as mentioned by HW between UE and LMF, which may not be totally in RAN1’s domain

	
	



[ROUND3][High] FL proposal 4.2.1-v3:
Support to include the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are agreed to be configured to a UE	Comment by SUN Peng: To address CATT comments
· UE ID
· FFS details 
· Note: identification information list may be updated based on future agreements.

Table 4.2.1 Collection of views on FL proposal 4.2.1-v3
	Company
	Views on FL proposal 4.2.1-v3

	CATT
	We think the SL PRS resource ID should be included, even a single resource are configured to a UE. 
So we prefer the following revision:
Updated [ROUND3][High] FL proposal 4.2.1-v3:
Support to include the following identification information in sidelink positioning report
· SL PRS resource ID if multiple resources are agreed to be configured to a UE
· UE ID
· FFS details 
· Note: identification information list may be updated based on future agreements.


	InterDigital
	We are generally supportive of the proposal. The note can be removed since the details of identification information can be discussed under the “FFS” under UE ID.

	Samsung 
	We suggest to add ‘at least’ after ‘include’ in the main bullet. 

	Huawei, HiSilicon
	As we commented in the previous rounds, for the resource ID reporting, we do not think it is needed for the LMF report, because it may not make sense to the LMF. So we prefer to make the following change.

Support to include the following identification information in sidelink positioning report
· SLPRS resource ID at least for the report to a UE if multiple resources are agreed to be configured to a UE	Comment by SUN Peng: To address CATT comments
· UE ID
· FFS details 
· Note: identification information list may be updated based on future agreements.


	Lenovo
	Supportive of FL’s proposal. Share Samsung’s view to include ‘at least’ since more discussions on additional parameters are to be expected.

	LGE
	The first bullet is related to the definition of SL PRS resource ID, which is under discussion in FL3 Proposal 2.1-2 of Agenda 9.5.1.1 SL positioning reference signal. We suggest to postpone the discussion of this proposal. Or alternatively we can leave the 1st bullet as FFS.

Support to include the following identification information in sidelink positioning report
· FFS: SLPRS resource ID if multiple resources are agreed to be configured to a UE
· UE ID
· FFS details 
· Note: identification information list may be updated based on future agreements.


	OPPO
	Agree with LGE that SLPRS resource ID should be for FFS.
Since there might be other indentification informations based on discussion in the future, we would like to suggest add an “FFS other indentification information”.

	Qualcomm
	We are ok with the proposal. Since the list of IDs has been removed, we propose to add “(s)” to UE ID to not preclude source/destination IDs from the discussion.

Support to include the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are agreed to be configured to a UE	Comment by SUN Peng: To address CATT comments
· UE ID(s)
· FFS details 
· Note: identification information list may be updated based on future agreements.


	Intel
	We can accept the prosposal. 

	Nokia, NSB
	OK. For clarity, second bullet can be ‘UE ID(s)’ since one or more UE IDs may be potentially reported.

	Apple
	Fine based on higher layer signaling. If lower layer report is agreed (cf proposal 4.1.1), and sent to other UE (as opposed to LMF), then use of UE-ID may compromise its privacy. 

	
	

	
	

	
	

	
	

	
	







[MEDIUM]Timestamp information

	R1-2302927
LG Electronics
	Proposal 12: 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)


	R1-2302491
vivo
	[bookmark: _Hlk127463475]
· The SL TimeStamp can be :
· the SFN and the slot number 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
· And the nr-PhysCellID, nr-ARFCN, nr-CellGlobalID can be included to identify the serving cell
· or the DFN and the slot number, otherwise
· And the synchronization reference source indication (e.g., GNSS or UE), the DFN time (e.g., Tref, offset DFN) can be included

	R1-2303277
ZTE
	Proposal 11: 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



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/DFN
· Slot number
· FFS associated reference of the time stamp

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
	OK.

	OPPO
	OK

	Intel
	Ok.

	ZTE
	Ok. We can also add symbol number for more precise time stamp.

	Apple
	Support

	Nokia, NSB
	OK

	Huawei, HiSilicon
	OK. Regarding symbol number, it depends on the progress of CPP.

	LGE
	First, In sidelink, all the timing is based on DFN. Sidelink UE does not directly use SFN for timing. Instead, DFN is derived from DL SFN when UE is in coverage. As a result, the time stamp for SL positioning measurement should be based on DFN, not SFN.

Second, as we agreed to allow TDM within a slot, we think that symbol number is also necessary for time stamp.

Time stamp for SL positioning measurement report includes at least the followings.
· SFN/DFN
· Slot number
· Symbol number
· FFS associated reference of the time stamp


	vivo
	We prefer to put the symbol number as FFS.
In addition,  based on the discussion in section 3.2.3 SFN VS DFN, the SFN can be used at least for RTOA measurement. For the comment from LGE, from physical layer perspective, maybe only DFN can be used, but the time stamp is reported in a high layer, so the SFN can be used in the measurement report.

	Apple
	OK

	
	

	
	

	
	



[HIGH]Location information 
The following proposals are identified to be related to location information

	R1-2303264
Lenovo
	Proposal 16: SL Location Information transfer message may be used to request and transfer SL positioning measurements and location information and requested/reported per SL positioning method. Send LS to RAN2.

	R1-2302491
vivo
	· [bookmark: _Hlk131775081]For Ranging/SL positioning service, the following information can be reported
· Ranging 
· UE location
· UE relative location.



Based on above proposals, the following FL proposal is provided for company to share their views.
[ROUND1][High] FL proposal 4.2.3-v1: 
Location information of the target UE can be included in sidelink positioning measurement report.
· FFS: on whether quality information of location is included, e.g., uncertainty etc

Companies are encouraged to share views in the following table.

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

	CATT
	OK with the proposal.

	CMCC
	To our understanding, position estimates of a UE is not carried in a measurement report in NR positioning, and we think that this issue belongs to RAN2.

	Qualcomm
	We support the UE reporting its location (i.e. UE based positioning). This could be part of the location information report as in Uu.

	Futurewei
	OK in principle. Needs to be confirmed by RAN2

	DCM
	OK

	Samsung
	Is this for UE-based SL positioning?
If yes, location information can be included when UE-based SL positioning is configured.

	Intel
	Ok.

	Lenovo
	Support, and think that the FFS enables the evaluation of the provided location information.

	ZTE
	Support.

	Huawei, HiSilicon
	We do not support this. It is not clear why the receiving end of SLPP needs the target UE location. Location server UE is used to calculate the target UE location, and LMF obtaining the target UE location should use common IE, instead of positioning method specific IE.

	Apple
	This is a RAN2 issue. Also, similar to Uu positioning, the location information should be sent to the “LMF” only for privacy reasons.

	Nokia, NSB
	OK

	
	





[ROUND2][High] FL proposal 4.2.3-v1: 
Location information of the target UE based on sidelink positioning measurements can be included in sidelink positioning measurement reported at least to LMF .
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· FFS: whether to use legacy Uu positioning report or sidelink positioning measurement report
· Table 4.2.3 Collection of views on FL proposal 4.2.3-v1
	Company
	Views on FL proposal 4.2.3-v1

	Huawei, HiSilicon
	The second FFS bullet is not quite clear.
Uu positioning report means LPP in general including GNSS or just Uu positioning methods?

To be more precise, it should be
· FFS: whether to use legacy Uu positioning reportthe location information is provided using common IEs in LPP or sidelink positioning measurement report

The reason is that for the location report in LPP, the location can be based on hybrid positioning methods, including RAT-dependent and GNSS methods for example, then the location information should be outside any specific positioning method.

	LGE
	We’re not sure the use case of the proposed UE operation. If target UE location information can be reported to LMF in UE-based positioning of the legacy Uu link positioning, we’re ok to apply the same feature to SL positioning. Otherwise we don’t think it is necessary only for SL positioning.

	CATT
	We think the details should be up to RAN2.
So we prefer the following revision:
Updated [ROUND1][High] FL proposal 4.2.3-v1: 
Location information of the target UE can be included in sidelink positioning measurement report.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to RAN2 for the details


	Samsung
	Is this for joint Uu-SL positioning or UE-based SL positioning? It is not clear when this information is reported. 
This proposal needs more clarity. What is location information (is this latitude/longtitude). Which entity is providing the location information of the target UE to the LMF?

	ZTE
	Generally ok.
For the second FFS, we prefer Huawei’s modification.

	Qualcomm
	Not support
The first version of the proposal did not limit reporting to LMF only; whereas this version does.

We would be ok with the following:
Location information of the target UE based on sidelink positioning measurements can be included in sidelink positioning measurement reported at least to LMF or to a UE.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· 

	Lenovo
	Not support and also prefer FL’s round 1 version of the proposal. The intention of the proposal is to support reporting of location information,(e.g., absolute, relative, ranging for distance/direction) upon request by another entity. This location information has to be derived based on SL RAT-dependent methods or Uu+SL RAT-depedent methods as there is there is no support for SL RAT-independent methods in this Release. 

	
	




[ROUND3][High] FL proposal 4.2.3-v4: 
Location information of the target UE based on sidelink positioning measurements can be reported to LMF or to a UE .
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· FFS: which UEs can receive the target UE location information (note: which may be decided by other WGs)	Comment by SUN Peng: To address vivo comments
· Up to RAN2 for signaling details, e.g., whether the location information is provided using common IEs in LPP or sidelink positioning measurement report
· Table 4.2.3 Collection of views on FL proposal 4.2.3-v3
	Company
	Views on FL proposal 4.2.3-v3

	CATT
	Support

	vivo
	We are not sure the second bullet is needed. It is a separate issue from the main bullet. The main bullet is for the UE-based measurement reporting,

	Samsung
	We suggest to add “For UE based SL positioning,” in the start of the main bullet.
We share the view with vivo for the second bullet. 
We prefer to deleate the last bullet since RAN1 can discuss further about signalling details.

	Huawei, HiSilicon
	We do not support reporting the location information to a UE at this moment before sesing more progress in SA2, which at least should be up to SA2 consider for transfer of the location response. 
How about the following update?

Location information of the target UE based on sidelink positioning measurements can be reported to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· FFS: reported to a UE and which UEs can receive the target UE location information (note: which may be decided by other WGs)
· Up to RAN2 for signaling details, e.g., whether the location information is provided using common IEs in LPP or sidelink positioning measurement report


	ZTE
	Generally ok.
SL PRS resources and their corresponding ID is configured in a resource pool and its detailed parameters are still under discussion in another agenda. We also support deleting “if multiple resources are agreed to be configured to a UE”.

	LGE
	Same comment as in our previous round. We share the view with Samsung that the use case and who can transmit the target UE location are not clear

The 2nd FFS about the anchor UE location reception, which is not related to the main sentence. We suggest to remove it or at least need clarification.


	Qualcomm
	Support

	Intel
	We can accept this proposal. 

	Nokia, NSB
	OK

	Apple
	Not support remport to UE. Can support HW’s update with added line on “UE privacy to be protected”.






[Agreed]Additional path
The following proposals are identified to be related to this topic.

	R1-2302709
CATT
	Proposal 17: AdditionalPathList should be supported in sidelink positioning report, which includes one or more additional detected path timing values for SL PRS resource, relative to the path timing used for determining the SL-RSTD or SL-RTOA or SL-AOA measurements.

	R1-2302491
vivo
	Proposal 1: [bookmark: _Hlk127463606]
· The first path and additional path can be supported for SL-based RSTD, Rx-Tx time difference, RToA, AoA measurement.
· The additional path can be [2, 4, 8] for a SL-PRS.

	R1-2303415
Fraunhofer IIS, Fraunhofer HHI
	Proposal 4: 	Support additional path reporting for SL-PRS timing measurements.




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

[ROUND1][HIGH] FL proposal 4.2.4-v1: 
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA, RSRPP measurement and report for the first path and optionally additional path.

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

	CATT
	Support.
In addition, we think additional detected path timing values for SL PRS resource should also be included in the sidelink measurement report.

	CMCC
	Support.

	OPPO
	OK

	Qualcomm
	We can accept the additional path as a compromise with the following changes:

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 setting the additional-path measurements in Rel-18.


	Futurewei
	OK

	DCM
	OK

	LGE
	Support as they are already supported in the legacy Uu link positioning.

	Samsung
	OK

	Intel
	Support.

	Lenovo
	Ok to support

	ZTE
	OK

	Apple
	OK

	Nokia, NSB
	OK



[Email endorsement] FL proposal 4.2.4-v1: 
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.

[MEDIUM]Unified content for both reporting to LMF and reporting to UE
The following proposals are identified to be related to this topic.

	R1-2303596
Qualcomm Incorporated
	Proposal 12: 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.
[bookmark: _Toc131757476]Proposal 14: The same measurement report content is used for both reporting to LMF and reporting to UE and contains at least the following: 

	R1-2302491
vivo
	Proposal 1: 
· For measurement reporting to target UE or anchor UE for SL-PRS based Rx-Tx measurement,  UE’s source ID and destination ID can be omitted since it has been transmitted by low layer.
· The measurement report content for SL-PRS based Rx-Tx measurement  to target UE or anchor UE same as the content to report to LMF except UE’s source ID and destination ID can be omitted.



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

[ROUND1][Meduim] FL proposal 4.2.5-v1: 
The same measurement report content is used for both reporting to LMF and reporting to UE 

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

	Qualcomm
	Support. This provides better forward compatibility when additional functionality is added to the LMF or to the UE

	Futurewei
	OK as the starting point.  More discussion needed about LMF/UE functionality.

	Intel
	Support.

	ZTE
	ok

	Nokia, NSB
	OK

	Huawei, HiSilicon
	We do not support this. At least from our side, the UE ID in the measurement report could be different.

For the reporting in Uu, maybe L2-source ID could be used, but we do not think the ID can be used for LMF.

	LGE
	Do not support.
We understand the rationale, but those two report may contain different contents. For example, in UE-based SL RTT, a report from an anchor UE to a target UE only contains the anchor UE’s Rx-Tx time difference measurement. But in LMF-based SL RTT, a report should contain two Rx-Tx time difference measurements from both UEs. If we try to unifity the content, a report to UE may have more signaling overhead.

	
	



[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.
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
[Agreed]Location information
	R1-2302709
CATT, GOHIGH
	Proposal 21: ARP ID should be reported associated with ARP location information.

	R1-2302852
Sony
	Proposal 8: To facilitate SL positioning, support reporting of the location information of the RSUs involved in the ranging measurement.
[bookmark: _Toc131754772]Proposal 5: For V2X ranging, support the reporting of the location of each antenna 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.
[bookmark: _Toc131754773]Proposal 6: For V2X positioning, support reporting of the geometry information of a vehicle, such as the geometry boundary of the vehicle.

	R1-2303134
Samsung
	Proposal 13: The reliability of the anchor UEs’ location coordinates is indicated to the target UE for SL positioning.

	R1-2303444
InterDigital, Inc.
	Proposal 5: An anchor UE reports its location and associated uncertainty information to LMF (for in-coverage) and a target UE (for out-of-coverage).


[ROUND1][High] FL proposal 5.1.1-v1: 
For SL positioning, the anchor UE location information can be provided to LMF and target 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

	CATT
	Support in principle. We think the anchor UE location information is essential for sidelink absolute positioning.
We prefer the following revision.
Updated [High] FL proposal 5.1.1-v1: 
For SL absolute positioning, the anchor UE location information should can be provided to LMF and target UE.


	CMCC
	We are generally OK. In addition, the location information of anchor UEs can also be provided to server UE, e.g., in out-of-coverage scenario, as the server UE at least have the functionality to calculate the location.

	OPPO
	OK with the proposal.

	Qualcomm
	We are generally ok with the proposal, but propose to replace “target UE” with “UE”

	Futurewei
	OK

	LGE
	Support with one comment. The anchor UE location is necessary only for absolute SL positioning. We suggest to add clarification on this.

[High] FL proposal 5.1.1-v1: 
For absolute SL positioning, the anchor UE location information can be provided to LMF and target UE.


	Samsung
	Since UEs’ location information is not like TRPs’ location information, we suggest to modify the proposal as:
 For absolute SL positioning, the anchor UE location information and it’s quality information can be provided to LMF and target UE.

	Intel
	Support.

	Lenovo
	Support but also view that the quality/uncertainty of the anchor UE location information is equally needed to assess with the anchor UE requires any re-selection (if applicable)

	ZTE
	Also prefer to remove “target”.

	Apple
	Agree that provision to the target UE should be removed.

	SONY
	Support this proposal. SL absolute positioning relies on the anchor UE location information.

	Nokia, NSB
	OK in general. Consider reporting to server UE as well.

	
	


[Email Endorsement] FL proposal 5.1.1-v1: 
For provision of assistance information for absolute SL positioning, the anchor UE location information and [and it’s quality information] can be provided to LMF and target UE.


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 

2nd offline 

Proposal for Online Discussion
1st online
FL proposal 3.5.1: 
Support per ARP based measurement in sidelink positioning. The ARP related information  can be reported along with the SL measurement.
· FFS details on ARP related information. 
FL proposal 3.2.3: 
· 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.
· When the UE selects a cell as the synchronization reference source uses the network as a synchronization source, SFN0/SFN is used for SL-PRS based RTOA. [The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2.] 
· 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
FL proposal 3.2.5: 
· SFN/DFN Initialisation Time can be provided by server UE or by LMF.
· 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
· 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
FL proposal 3.2.2: 
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 UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· [No changes are introduced to sidelink synchronization procedure]
· FFS other mechanisms
FL proposal 3.1.1: 
For definition of SL-PRS based Rx-Tx measurement, support the following Alt1 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
· Note：This is at least applicable for both double sided RTT definition, FFS on whether a different definition is needed for single sided RTT definitions.
· FFS whether to limit the reporting range to within 1msec similar as in NR Uu positionng.  

2nd online
FL proposal 3.1.1: 
The following three ways for us to move forward has been identified.  
Possible Way1:
· Only support Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· For the group to align understanding, one example definition for Alt1 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.
· Note the exact wording when captured into specification is based on consensus as normal practice
Possible Way2: 
· Only support Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
· For the group to align understanding, one example definition for Alt3 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 #j that is closest in time to the subframe #i received from the Tx UE
· Note: subframe #j can be subframe #i
· Note the exact wording when captured into specification is based on consensus as normal practice
Possible Way3:
· Support both Alt1 and Alt3 from specification perspective and UE indicates which Alt it supports. 



FL proposal 3.2.1:
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 on how to select the reference UE

FL proposal 3.2.2: 
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 UE and target/server UE/ LMF
· FFS detailed synchronization information. E.g: synchronization source, synchronization error, [SFN/DFN Initialisation Time]
· [No changes are introduced to sidelink synchronization procedure]
· FFS other mechanisms

FL proposal 4.2.3: 
Location information of the target UE based on sidelink positioning measurements can be reported to at least LMF or to a UE.
1. FFS: on whether quality information of location is included, e.g., uncertainty etc
1. FFS: whether/which UEs can receive the target UE location information (note: which may be decided by other WGs)
1. Up to RAN2 for signaling details, e.g., whether the location information is provided using common IEs in LPP or sidelink positioning measurement report

3rd online

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. 
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