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The following agenda has been finished in RAN1 #114 for measurements and reporting for SL positionning.
	· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].


Some remaining issues can be further disussed in RAN1 #114bis. In this summary, 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. 
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. 
The following papers have been submitted to the RAN1 #114bis.
	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning

	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements

	R1-2308984
Spreadtrum Communications
	Remaining issues on measurements and reporting for SL positioning

	R1-2309072
vivo
	Remaining issues on measurements and reporting for SL positioning

	R1-2309196
Intel Coporation
	Remaining issues on SL Positioning Measurements and Reporting

	R1-2309220
ZTE

	Maintenance on SL positioning measurements and reporting

	R1-2309246
LG Electronics
	Remaining issues on measurements and reporting for SL positioning

	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting

	R1-2309373
Samsung
	Maintenance on Measurements and Reporting for SL Positioning

	R1-2309456
xiaomi
	Remaining details on measurements and reporting for SL positioning

	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning

	R1-2309592
OPPO
	Remaining issues on measurements and reporting for SL positioning

	R1-2309669
CMCC
	Maintenance on measurements and reporting for SL positioning

	R1-2309781
TOYOTA InfoTechnology Center
	Discussion on SL measurements and reporting

	R1-2309796
InterDigital, Inc.
	Remaining issues on measurement and reporting for SL positioning

	R1-2309831
Apple
	On Measurements and reporting for SL positioning

	R1-2309904
Sony
	Remaining Issues on SL positioning methods and measurements

	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion

	R1-2310139
Qualcomm Incorporated
	Maintenance for SL Positioning Measurements

	R1-2310196
Ericsson
	Remaining issues on measurements and reporting for SL positioning



Sidelink Positioning Measurements: Procedures and definitions
It was explicitly captured in the WID to focus on positioning methods including “RTT-type solutions using SL, SL-AoA, and SL-TDOA”. Moreover, the following agreements were reached in the study phase. 
	Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement


Based on the submitted contributions and above agreements, discussion in this section is divided into the following sub-sections:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement and RTOA measurement
· SL-PRS based RSRP measurement and RSRPP measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
Corresponding issues for sidelink positioning measurements mentioned by companies are categorized into each of above subsection. During RAN1 #112bis, it is expected for companies to clarify the issues, debate on necessity of resolving the issues and progress on directions to address the high priority issues. 

[bookmark: _Ref127547184]SL-PRS based Rx-Tx measurement 
The following agreements were achieved in previous meetings for SL-PRS based Rx-Tx measurement.
Agreement
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· [bookmark: _Hlk133003163]Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
Agreement
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
· Aspects related to scheme 2 resource allocation are to be discussed in agenda 9.5.1.3
The following agreements were achieved in RAN1 #112bis-e.
Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu
Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
· FFS: details of the Tx time information
· FFS: whether additionally the network or LMF can request the UE to report the Tx time information
· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms
Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.

Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
Based on the submitted contributions, the following issues are identified to be related to this topic.
[AGREEMENT] Working Assumption Confirmation
The following proposals are identified to be related to this issue. 

	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements
Proposal 2: Confirm the working assumption with the following clarification.
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· The requested Rx-Tx time difference measurement is based on actual Tx time.
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported





	R1-2308984
Spreadtrum Communications
	Remaining issues on measurements and reporting for SL positioning
Proposal 2: For SL-PRS based Rx-Tx measurement, the different SL PRS receptions correspond to the same or different SL PRS resources should be supported.


	R1-2309072
Vivo
	Remaining issues on measurements and reporting for SL positioning
· Confirm the following Working assumption.
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported


· No need to limit that the different SL PRS receptions correspond to the same or different SL PRS resources.


	R1-2309220
ZTE

	Maintenance on SL positioning measurements and reporting
Proposal 1: Confirm the following working assumption and support that different SL PRS receptions correspond to the same SL PRS resource. Adopt TP#1 in TS 38.214.
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
Different SL PRS receptions correspond to the same SL PRS resources

	R1-2309246
LG Electronics
	Remaining issues on measurements and reporting for SL positioning
Proposal 3: For reporting multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s), multiple SL PRS receptions (resp. transmissions) may correspond to same or different SL PRS resources.

	R1-2309456
Xiaomi
	Remaining details on measurements and reporting for SL positioning
[bookmark: OLE_LINK1]Proposal 1: The following working assumption made in RAN1#114 meeting should be confirmed.
	Working assumption
[bookmark: OLE_LINK195]Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).


[bookmark: OLE_LINK201]Proposal 2: The different SL PRS receptions can correspond to the different SL PRS resources when higher layer signaling indicates to report multiple Rx-Tx measurements for the same SL PRS transmission.


	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 2: Confirm the working assumption in RAN1#114, with the update of the first bullet. 
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· The different SL PRS receptions may correspond to the same or different SL PRS resources
Note: reporting a single Rx-Tx measurement is also supported

	R1-2309592
OPPO
	Remaining issues on measurements and reporting for SL positioning
Proposal 1: To confirm the Working Assumption below by removing the FFS bullet.
Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
Note: reporting a single Rx-Tx measurement is also supported

	R1-2309669
CMCC
	Maintenance on measurements and reporting for SL positioning
Proposal 1: To indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s), the different SL PRS receptions/transmissions can correspond to either the same or different SL PRS resources.


	R1-2309796
InterDigital, Inc.
	Remaining issues on measurement and reporting for SL positioning
Proposal 1: Regarding the FFS in the R1#114 agreement to report multiple Rx-Tx measurements for double sided RTT, the different SL PRS receptions may correspond to the same or different SL PRS resources. And the working assumption from R1#114 is confirmed as in the following: “Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).”


	R1-2309831
Apple
	On Measurements and reporting for SL positioning
Proposal 1: Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· The different SL PRS receptions can correspond to the same or different SL PRS resources. It is up to the UE capability if the different resources can be measured.


	R1-2309904
Sony
	Remaining Issues on SL positioning methods and measurements
[bookmark: _Toc146872611][bookmark: _Toc146630098]Proposal 1: Confirm the working assumption to support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
[bookmark: _Toc146630099][bookmark: _Toc146872612]Proposal 2: No need to introduce the case where the different SL PRS receptions correspond to same SL PRS resource.


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 7: At least LMF or UE (anchor UE, target-UE, server UE) may request for the Tx time information along with the actual Rx-Tx time difference measurement.
Proposal 8: RAN1 to support the working assumption made during the RAN1#114 meeting, where a Tx or Rx UE may be indicated to:
· From SL-PRS reception perspective, Rx UE may report multiple UE Rx-Tx time difference measurements corresponding to the same SL-PRS transmission.
· From initial same SL-PRS transmission perspective, Tx UE may report multiple UE Rx-Tx time difference measurements corresponding to different SL-PRS receptions.
· NOTE: The different SL PRS receptions should correspond to the same resources (repetition of the same resource)




Based on input from companies, the FL proposal is proposed:
[ROUND1][HIGH] FL proposal 3.1.1-v1 
[bookmark: _Hlk135214072]Confirm the following Working assumption with update:
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· The indidated Rx-Tx time difference measurement is based on actual Tx time.
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported



Companies are encouraged to provide input for the proposal 
Table 3.1.1 Collection of views
	Company
	Views on FL proposal 3.1.1-v1

	CATT
	We can live with the proposal.
In fact, we support the different SL PRS receptions may correspond to the same or different SL PRS resources

	Spreadtrum
	We are ok with the Proposal.

	Ericsson
	Ok with confirming the working assumption.
But we still have questions regarding the newly added red bullet.

In the current definition of SL Rx – Tx time difference, we have the following captured in 38.215 for Tx time:

[bookmark: _Hlk136897376]“If the UE reports the transmission timestamp of a SL PRS, TUE-TX is the transmit timing of the sidelink subframe #j of the SL PRS of the UE. Otherwise, TUE-TX is the transmit timing of the UE of sidelink subframe #j that is closest in time to the subframe #i received from the transmitting UE.”

According to the above existing definition, Tx time is not always based on actual Tx time.  Then, what is the intention of adding the red bullet?

	ZTE
	Ok to delete the FFS.

	Huawei, 
HiSilicon
	Support.

In our view, the working assumption does not apply to the legacy definition, because the legacy measurement is not based on any actual Tx transmission at all.

	Apple
	Support

	Qualcomm
	Is the newly added sentence necessary? We prefer to not introduce it.
In our understanding, removing the FFS means that the SL-PRS resources do not have to be the same. Is this correct? If so, we support that part of the proposal.


	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Ref127547210][MEDIUM] Request signaling of Tx time information for the report
The following proposals are identified for this issue.
	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements
Proposal 1: LMF/UE requesting the measuring UE to report the Tx time information for SL Rx-Tx time difference subject to UE capabilities is needed, 
· the request should be higher layer signaling. 
· Upon receiving the request, it is up to the requested UE whether to report the Tx time information.
No RAN1 spec impact is envisioned but the decision needs to be made.

	R1-2309072
vivo
	Remaining issues on measurements and reporting for SL positioning
For SL Rx-Tx time difference, support LMF/UE can request the measuring UE to optionally report the associated SL-PRS transmission timestamp.


	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 3: Network or LMF can request for UE to report Tx time should be supported.


	R1-2309373
Samsung
	Maintenance on Measurements and Reporting for SL Positioning
Proposal 1: The network or LMF requests the UE to use a specific Tx subframe for reporting the Rx-Tx time difference measurement.


	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 1: Whether to report the Tx time information should be decided by UE instead of request from network or LMF.




	R1-2309669
CMCC
	Maintenance on measurements and reporting for SL positioning
Proposal 2: Support LMF/UE to request the measuring UE to report the Tx time information for SL Rx-Tx time difference based on UE capabilities.




According to slightly majority views,  FL would provide the following proposal.
[ROUND1][MEDIUM] FL proposal 3.1.2-v1: 
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request
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.

	Spreadtrum
	Support

	Ericsson
	Not support.  The subbullet says it will be up to the UE whether to report Tx time information.  Since UE will decide anyway, we don’t see the need to add support for LMF/UE to request via higher layer signaling.

	ZTE
	ok

	Huawei, 
HiSilicon
	Support.

We think this request means that network has the capability to process the measurement based on the actual transmission, which improves interoperability.

	Apple
	OK

	vivo
	Based on our understanding, if the Tx time information is not reported when UE is requested to be reported, LMF can understand the Tx time is not changed.

	Qualcomm
	We are ok with the proposal. 

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[ROUND2][MEDIUM] FL proposal 3.1.2-v1: 
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request
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

	Samsung
	Support

	Nokia, NSB
	OK

	LGE
	Not support. If the request from LMF/UE does not affect the UE’s reporting operation, we don’t think that the request is necessary.

	CATT
	OK

	IDCC
	We support the FL proposal.

	
	

	
	

	
	

	
	



[MEDIUM] Association of SL PRS transmission and SL PRS receptions
The following proposal intends to further improve the association between SL PRS transmission and SL PRS receptions.
	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements 
Proposal 3: Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and (up to) N different (closest) SL PRS receptions (resp. transmissions) for the same pair of UE(s).



According to companies’ proposal, the following FL proposal is achievd.
[ROUND1][MEDIUM] FL proposal 3.1.3-v1: 
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and (up to) N different (closest) SL PRS receptions (resp. transmissions) for the same pair of UE(s).
Companies are invited for comments in the following table.
Table 3.1.3 Collection of views on FL proposal 3.1.3-v1
	Company
	Views on FL proposal 3.1.3-v1

	CATT
	OK with the proposal.

	Ericsson
	Is this an essential correction?  This looks more like an enhancement over what we have already agreed.  Hence, we don’t support this.

	ZTE
	The proposal is quite similar as the FL proposal 3.1.1
We understand the intention behind this proposal is to make sure the timing of Rx-Tx time difference from a UE pair are aligned, but the proposal itself can not make sure that. 

	Huawei, 
HiSilicon
	Support.

	vivo
	According to the Rel-17 Tx TEG  reporting and the uncertainty of received SL PRS in the another side, the amount of association Tx SL PRS is needed. But we prefer to remove “closet” since the Tx time may not be changed between the multiple closet SL PRS

	Qualcomm
	We support the proposal.

	
	

	
	

	
	

	
	

	
	

	
	



[ROUND2][MEDIUM] FL proposal 3.1.3-v1: 
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and (up to) N different (closest) SL PRS receptions (resp. transmissions) for the same pair of UE(s).

Companies are invited for comments in the following table.
Table 3.1.3 Collection of views on FL proposal 3.1.3-v1
	Company
	Views on FL proposal 3.1.3-v1

	Samsung
	We are not clear the benefit for this proposal compared to the proposal in 3.1.1.


	Nokia, NSB
	OK

	LGE
	What doest the parenthesis (up to) mean? Will it be resolved later?

	CATT
	We prefer to give the candidate values of N in this proposal.

	IDCC
	We agree with CATT – better to specify the measurement and reporting scope in terms of N.

	
	




[LOW] Sidelink Terminology Clarification
The following proposals are identifided to be associated with this issue.
	R1-2310196
Ericsson
	Remaining issues on measurements and reporting for SL positioning
###################  Start of TP for TS 38.215 ####################
[bookmark: _Toc146730314][bookmark: _Hlk146848494]5.1.40	Sidelink Rx – Tx time difference

	Definition
	The SL Rx – Tx time difference at a UE is defined as TUE-RX – TUE-TX

Where:
-	TUE-RX is the UE received timing of sidelink subframe #i (as defined in 38.211 [3] clause 4.3) from containing the SL PRS of a transmitting UE, defined by the first detected path in time.
-	If the UE reports the transmission timestamp of a SL PRS, TUE-TX is the transmit timing of the sidelink subframe #j (as defined in 38.211 [3] clause 4.3) of containing the SL PRS of the UE. Otherwise, TUE-TX is the transmit timing of the UE of sidelink subframe #j (as defined in 38.211 [3] clause 4.3) that is closest in time to the subframe #i received from the transmitting UE. 
-	The same antenna reference point is used for receiver and transmitter for the Rx-Tx time difference measurement.

If the UE reports the transmission timestamp of a SL PRS, the SL Rx-Tx time difference is modulo wrapped around to result in values between -0.5 ms to +0.5 ms

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


###################  End of TP for TS 38.215 #####################
Proposal:	Adopt TP above to clarify the definition of Sidelink Rx-Tx time difference in TS 38.215.





Based on the CR and Tdoc submitted, the FL proposal is proposed:
[ROUND1][LOW] FL proposal 3.1.4-v1 
The TP in section 3.1.4 of R1-23xxxxx is endorsed for TS38.215 clause 5.1.40.
	Reason for Change
	The definition of SL-RTT measurement uses the term ‘timing of sidelink subframe’.  However, this terminology is neither defined in TS 38.215 nor in other 3GPP specifications.  

	Summary of Change
	The terminology is referred as the subframe that contains the SL PRS. Furthermore, reference to clause 4.3 of TS 38.211 is added where subframe is defined.

	Consequences if not approved
	Ambiguities on what ‘timing of sidelink subframe’ refers to.

	TPs
	###################  Start of TP for TS 38.215 ####################
5.1.40	Sidelink Rx – Tx time difference
	Definition
	The SL Rx – Tx time difference at a UE is defined as TUE-RX – TUE-TX

Where:
-	TUE-RX is the UE received timing of sidelink subframe #i (as defined in 38.211 [3] clause 4.3) from containing the SL PRS of a transmitting UE, defined by the first detected path in time.
-	If the UE reports the transmission timestamp of a SL PRS, TUE-TX is the transmit timing of the sidelink subframe #j (as defined in 38.211 [3] clause 4.3) of containing the SL PRS of the UE. Otherwise, TUE-TX is the transmit timing of the UE of sidelink subframe #j (as defined in 38.211 [3] clause 4.3) that is closest in time to the subframe #i received from the transmitting UE. 
-	The same antenna reference point is used for receiver and transmitter for the Rx-Tx time difference measurement.

If the UE reports the transmission timestamp of a SL PRS, the SL Rx-Tx time difference is modulo wrapped around to result in values between -0.5 ms to +0.5 ms

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


###################  End of TP for TS 38.215 #####################



Companies are encouraged to provide input for the proposal 
Table 3.1.4 Collection of views
	Company
	Views on FL proposal 3.1.4-v1

	CATT
	OK with the TP.

	Spreadtrum
	We are fine with then proposal.

	Ericsson
	Support

	ZTE
	The term uplink subframe and downlink subframe are also not defined but used in 38.215, prefer to revolve it first before discussing the case for SL.

	Huawei, 
HiSilicon
	The change seems not necessary. There was CRs to Rel-16/Rel-17 positioning, and we can wait for the discussion of those discussions.

	Apple
	Okay

	Qualcomm
	We prefer to define the term sidelink subframe to simplify the text change and not change every mention of SL subframe. The same could also apply to DL and UL subframes.

	Nokia, NSB
	We are not convinced that there is a problem here. NR Sidelink operates in terms of slots, not subframes, so "sidelink subframe" is not used in specs, but e.g. "sidelink slot" is used in many places. If the timing of "sidelink slot" is well-defined then the timing of "sidelink subframe" should also be clear.

	LGE
	We don’t think that it’s essential topic.

	
	

	
	

	
	

	
	




Others
There are some other proposals as following from companies that are not captured. 
	R1-2308844
Nokia, Nokia Shanghai Bell
	[bookmark: Proposal83915][bookmark: Proposal38340]Remaining issues for measurements and reporting for SL positioning
Proposal 6: When Rx-Tx definition is based on Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu, support an indication from one UE to the other on time reference change for Tx time (i.e. SyncRef change).

[bookmark: Proposal83917][bookmark: Proposal38342]Proposal 8: Allow flexibility at UE(s) in reporting single or multiple Rx-Tx measurements.




	R1-2309246
LG Electronics
	Remaining issues on measurements and reporting for SL positioning
Proposal 2: For SL Rx-Tx time difference measurement, the distance and direction by UE movement between SL PRS transmission and reception timing is reported.
Proposal 10: For SL Rx-Tx time difference measurement, UE2 transmitting SL PRS should send the SL PRS Tx time information to UE1 receiving the SL PRS, if UE2’s sync timing changes between Rx and Tx of SL PRS.
Proposal 15: SL PRS phase-rotation based SL RTT is supported.

	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 1: Support Alt 1 of Rx-Tx measurement definition: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.
Proposal 2: Support Alt 3 with an indication event of SL-PRS Tx/Rx timing change:
Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.


	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 3: An additional higher layer parameter is required to indicate UE to perform single-sided RTT reporting or double-sided RTT reporting.

	R1-2309904
Sony
	Remaining Issues on SL positioning methods and measurements
[bookmark: _Toc146630100][bookmark: _Toc146872613]Proposal 3: Support report-free RTT measurement with preconfigured Rx-Tx time.


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 9: UE Rx-Tx time difference measurements may be derived based on SL-PRS RTT times performed across multiple UEs. 




FL does not plan to handle the following proposals at this stage. Companies can still comment on those proposals.  
Table 3.1.5 Collection of views
	Company
	Views 

	CATT
	We prefer to introduce an additional higher layer parameter is required to indicate UE to perform single-sided RTT reporting or double-sided RTT reporting.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






SL-PRS based RSTD and RTOA measurement
The following agreements were achieved in previous meetings for SL-PRS based RSTD and RTOA measurements.
Agreement
· SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN
Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state
Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD
Agreement
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchronization quality information 
· FFS other mechanisms

Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs 

Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
Agreement
Regarding the reference point of SL-RTOA, support the following
· For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE 
Regarding the reference point of SL-RSTD, support the following.
· For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE
[MEDIUM]Indication of synchronization related information for RSTD and RTOA
The following proposals are identified for this issue.

	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning
Proposal 3: Include synchronization quality/accuracy information in the synchronization information.



	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements
Proposal 5: Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE included in the assistance information:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs; 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information.


	R1-2308984
Spreadtrum Communications
	Remaining issues on measurements and reporting for SL positioning
Proposal 3: The following updated agreement should be agreed.
	Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information
· Synchronization quality/accuracy information
· The RTD between anchor UEs 





	R1-2309196
Intel Coporation
	Remaining issues on SL Positioning Measurements and Reporting
· Synchronization quality is not signalled as part of the synchronization information exchange. 


	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 4: Support for reporting synchronization sources, synchronization error compensation information between anchor UEs, and synchronization quality information at least.


	R1-2309669
CMCC
	Maintenance on measurements and reporting for SL positioning
Proposal 3: Update the agreement with the following modification:
Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs


	R1-2309796
InterDigital, Inc.
	Remaining issues on measurement and reporting for SL positioning
Proposal 2: Make the following change in TS 38.214 to allow anchor UEs exchange the quality of synchronization information. The reason for the change is to mitigate the synchronization error among the anchor UEs for SL-TDoA based methods.

	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 5: RAN1 to support synchronization source type information by further including SyncRef UE information such as sync priority, indication of the coverage status and synchronization connection status.




Regarding this issue, the following agreement was achieved in RAN1#113.
Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs 
Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs,

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][MEDIUM] FL proposal 3.2.1-v1: 
Update previous agreement with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs



Companies are encouraged to share views in the following table.

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

	ZTE
	Prefer not to bring this issue again in maintenance phase. In the last meeting, we agreed that the exchanged synchronization information include synchronization source type and the RTD between anchor UEs. The benefit of reporting more details regarding the synchronization source (e.g., directly or indirectly) is not that beneficial and essential for UE.

	Huawei, 
HiSilicon
	Support.

	Ericsson
	We don’t support this proposal.  We don’t see any RAN1 impact.  If so, could FL clarify what is the expected RAN1 impact? 

	Qualcomm
	We are ok with the gNB part of the proposal.

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	


[ROUND2][MEDIUM] FL proposal 3.2.1-v1: 
Update previous agreement with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs



Companies are encouraged to share views in the following table.

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

	Samsung
	Considering RAN2 workload as discussed in RAN-P, we do not preper to discuss this.

	Nokia, NSB
	OK

	LGE
	We think that the proposal is an optimization issue. In Rel.18, all the anchor UEs are located in the same cell’s coverage for in-coverage case.

	IDCC
	We are ok to specify details on the sync source. We would like to discuss the bullet on synchornization quality/accuracy information. To our understanding, that may be very useful to mitigate the sync errors between the anchor UEs.

	
	


[LOW] Specification clarify

	R1-2309456
xiaomi
	Remaining details on measurements and reporting for SL positioning
Proposal 3: The following TP (dividing one paragraph into two) of TS 38.214 is proposed to avoid unnecessary confusion.
	8.4.4 SL PRS reception procedure
<Unchanged parts omitted>
The UE may report synchronization information synchronization source type and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. 
For the SL RSTD measurement, the UE may report a reference UE information.
<Unchanged parts omitted>







Companies are encouraged to share views in the following table.
[ROUND1][MEDIUM] FL proposal 3.2.2-v1: 
The TP in section 3.2.2 of R1-23xxxxx is endorsed for TS38.214 clause 8.4.4.
	Reason for Change
	Specification currently mix two separate issues into one paragraph and may lead to confusion.

	Summary of Change
	Separate the the sentences into two paragraphs, one for sycnchronization source type, the other for referene UE information.

	Consequences if not approved
	Specfication unclear.

	TPs
	8.4.4 SL PRS reception procedure
<Unchanged parts omitted>
The UE may report synchronization information synchronization source type and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. 
For the SL RSTD measurement, the UE may report a reference UE information.
<Unchanged parts omitted>





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

	CATT
	It seems not necessary for such change.

	ZTE
	Not essential

	Huawei, 
HiSilicon
	Support.

	Ericsson
	Doesn’t seem critical.   Change is not necessary.

	LGE
	We don’t think it’s essential.

	
	

	
	

	
	

	
	

	
	





Others
There are some other proposals as following from companies that are not captured. 
	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning

Proposal 1: LMF or another UE may request a UE to send synchronization information.
Proposal 4: LMF requests target UE(s) and/or anchor UE(s) to report timing measurement based on a specific time synchronization reference source. Agree the below text proposal on Clause 8.4.4 of TS 38.214.
Proposal 5: RAN1 to support LMF or UE (e.g., server UE or target UE) requesting anchor UEs to transmit SL PRS within a certain window so as to reduce the impact of potential synchronization timing change at target UE in DL-TDOA-like operation.


	R1-2309246
LG Electronics
	Remaining issues on measurements and reporting for SL positioning
Proposal 1: It is supported that the timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is directly synchronized to gNB/eNB and in connected state.
Proposal 4: For SL RSTD measurement, the distance and direction by UE movement between two SL PRS reception timings is reported.
Proposal 7: In SL RSTD measurement report, UE’s sync timing offset between SL PRS and the reference SL PRS reception is included.
Proposal 16: To mitigate the impact of sync errors between anchor UEs for SL TDOA, it is supported that RX-TX time difference measured by the anchor UE is reported to the target UE.


	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 5: Using SL-PRS strength as the principle for selecting reference UE.


	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 6: Double difference technology can be considered to mitigate the impact of synchronization errors between anchor UEs.


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 2: RAN1 to consider Anchor UEs, Server UEs or Target-UEs as candidate UE-types to provide the Initialisation time. Send LS to RAN2 to confirm understanding.
Proposal 3: RAN1 to re-use the same prioritization mechanism as NR SL communication for synchronisation source selection for UEs performing RTOA measurements, while ensuring that same synchronisation source is applied to all UEs performing the RTOA measurement.
Proposal 4: Selection of a reference UEs for performing SL RSTD measurements may use the same procedures used to select anchor UEs. Send LS to RAN2 confirming the understanding that anchor UE selection procedures also consider the selection of the reference UE.



FL does not plan to handle the following proposals at this stage. Companies can still comment on those proposals.  
Table 3.2.3 Collection of views
	Company
	Views 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	







SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
The following agreements were achieved in RAN1 #112.
Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS
Agreement
· Support both the case with and without translation of the LCS to GCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
Agreement
Support reporting parameters needed for converting LCS to GCS in a similar way as in TS 38.455. 
· The translation of the LCS to GCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle), which can be reported together with the AoA (ϕ) and ZoA (θ) in LCS.
Agreement
For provision of assistance information for SL AoA measurement, expected SL-AoA value and uncertainty range can be provided to measuring UE.
· No specification impact on how to set the uncertainty range
· From RAN1 perspective, no performance requirements are expected to be defined for the uncertainty range in Rel-18
The SL AoA is determined at the receiving UE’s antenna(s) 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 3.3.1 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 measurement were agreed in RAN1 #112.
Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Based on previous agreements, the following issues were further raised.

 [MEDIUM]FR2 SL-PRS based RSRP/RSRPP measurement
The following proposal is identified for this issue.
	R1-2308875
Huawei, HiSilicon
	Maintenance of SL measurements

Proposal 6: Endorse the following TP to clause 5.1.37 of TS 38.215.
--------------------------- Start of Text Proposal for TS 38.215 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc145501650]5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	Definition
	Sidelink 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 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.

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.

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, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------









Based on the Tdocs submitted, the following FL proposal is proposed:
[ROUND1][MEDIUM] FL proposal 3.4.1-v1: 

The TP in section 3.4.1 of R1-23xxxxx is endorsed for TS38.215 clause 5.1.37.
	Reason for Change
	The definition of SL PRS-RSRPP includes the case where receiver diversity is used, which is believed to be non-usable for RSRPP measurement. 

	Summary of Change
	Delete the part where the RSRPP measurement including receiver diversity.

	Consequences if not approved
	Definition of SL PRS-RSRPP includes a non-usable case.

	TPs
	--------------------------- Start of Text Proposal for TS 38.215 ----------------
< Unchanged parts are omitted >
5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	Definition
	Sidelink 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 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.

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.

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, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal --------------------



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

	ZTE
	We notice that the whole part regarding receiver diversity is deleted in this TP, shouldn’t we apply a similar wording as DL PRS RSRPP?

	[bookmark: OLE_LINK39]Huawei, 
HiSilicon
	Support.

Reply to ZTE, for DL PRS RSRPP, the receiver branch restriction was only applicable for DL AoD, which is the same as that for DL PRS RSRP.

	Ericsson
	It seems the the whole part is removed with respect to handling receiver diversity.  Doesn’t this mean the UE behaviour is undefined when it comes to handling receiver diversity?

	Qualcomm
	We have the same question as ZTE.

	Nokia, NSB
	Ok to remove but only when the UE behaviour for handling receiver diversity is clarified. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Companies are encouraged to have more discussions on the following TP. Please continue your comments.
[ROUND2][MEDIUM] FL proposal 3.4.1-v1: 
The TP in section 3.4.1 of R1-23xxxxx is endorsed for TS38.215 clause 5.1.37.
	Reason for Change
	The definition of SL PRS-RSRPP includes the case where receiver diversity is used, which is believed to be non-usable for RSRPP measurement. 

	Summary of Change
	Delete the part where the RSRPP measurement including receiver diversity.

	Consequences if not approved
	Definition of SL PRS-RSRPP includes a non-usable case.

	TPs
	--------------------------- Start of Text Proposal for TS 38.215 ----------------
< Unchanged parts are omitted >
5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	Definition
	Sidelink 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 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.

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.

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, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal --------------------



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

	Nokia, NSB
	OK

	IDCC
	Not clear where the diversity handling will be discussed if removed from this part.

	
	

	
	

	
	

	
	

	
	





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

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

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Per panel/ARP measurement
The following agreements has been made in previous meeting.
Agreement
Support per ARP based measurement in sidelink positioning. The ARP related information can be reported along with the SL measurement.
FFS on details of ARP related information, including whether TEG ID can be reused for such purpose. 
Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
· Note: different ARPs have their own location information
Agreement
For per ARP measurement
· The ARP ID of an ARP used for reception can be reported along with SL positioning measurement in measurement report.The ARP ID is used to uniquely identify an ARP associated with a UE
· FFS: UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information
· FFS: ARP ID of an ARP used for transmission, and details if supported

Agreement
For provision of the ARP location information in assistance data for sidelink positioning, support the following:
· The ARP location information can be a position relative to a ‘reference point’.
· Note: RAN1 will not define “reference point”. The “reference point” definition can be up to other WGs

Agreement
For location calculation, the ARP ID of SL PRS transmission can be informed to another UE or LMF by Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s) as assistance data.

Agreement
For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.


[LOW]Measurement request per ARP 
The following proposals are identified to be related to this topic:

	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning
[bookmark: Proposal83918][bookmark: Proposal38343]Proposal 9: Support that a UE may be requested to report the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements associated with a specific ARP ID. Agree the below text proposal on Clause 8.4.4 of TS 38.214.




Based on input from companies, the FL proposal is proposed:
[ROUND1][LOW] FL proposal 3.5.1-v1 
Support high layer signaling based measurement request for SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements associated with a specific ARP ID.
Companies are invited to comment on above proposal. 
Table 3.5.1 Collection of views on FL proposal 3.5.1-v1
	Company
	Views on FL proposal 3.5.1-v1

	CATT
	OK with the proposal.

	ZTE
	Not the convinced by the benefit. 
We can apply a similar mechanism as Uu positioning TEG, LMF can request UE to report measurements for the same DL PRS resource with different Rx TEG. For example: 
UE can be requested to measure the same SL PRS Resource with different UE Rx ARPs.

	Ericsson
	Not support.  We understand that the intention of the proposal in R1-2308844 is for LMF to request UEs to report SL positioning measuremes associated with a specific ARP.  But at the time of higher layer configuration, LMF may not have any knowledge of which ARP the UE should use for the measurement.


	Qualcomm
	We do not support the proposal

	Nokia, NSB
	Support

	LGE
	We agree with Ericsson. Do not support.



[AGREEMENT]Association of Tx SL PRS and ARP ID
Based on TDocs submitted, the following proposals are identified to be related to this topic.
	R1-2309072
vivo
	Remaining issues on measurements and reporting for SL positioning
· Regarding the association information report between ARP ID and SL PRS resource(s), support the association information {ARP ID, time stamp}.
· Support one shot and periodic reporting for association information report between ARP ID and SL PRS resource(s).
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.


	R1-2309220
ZTE

	Maintenance on SL positioning measurements and reporting
Proposal 2: For location calculation, the association between ARP ID, the already transmitted SL PRS resource ID(s) and the time stamp can be provided to another UE or LMF by Tx UE as assistance data




From FL perspective, there are two motivation to indicate ARP ID for SL PRS transmission. Frstly, the Rx UE needs to know the ARP ID of Tx UE used for SL PRS transmission for multiple sample SL PRS processing. Secondly, the UE or LMF needs to to know the ARP ID of Tx UE used for SL PRS transmission for location calculaton.  So, FL would like to propose the following proposal.

[ROUND1][MEDIUM] FL proposal 3.5.2-v1: 
· Regarding the association information report between ARP ID and SL PRS resource(s)：
· The association information includes {ARP ID, time stamp}.
· Support one shot and periodic reporting for the association information report.
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.

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

	CATT
	OK with the proposal.

	ZTE
	SL PRS Resource ID is also needed referring to the reporting of association information of the already transmitted SRS resource(s) and Tx TEG.
NR-SRS-TxTEG-Element-r17 ::= SEQUENCE {
	nr-TimeStamp-r17			NR-TimeStamp-r16							OPTIONAL,	-- Need OP
	nr-UE-Tx-TEG-ID-r17			INTEGER (0..maxNumOfTxTEGs-1-r17),
	carrierFreq-r17				SEQUENCE {
										absoluteFrequencyPointA-r17		ARFCN-ValueNR-r15,
										offsetToPointA-r17				INTEGER (0..2199)
								}											OPTIONAL,
	srs-PosResourceList-r17		SEQUENCE (SIZE (1..maxNumOfSRS-PosResources-r17)) OF
											INTEGER (0..maxNumOfSRS-PosResources-1-r17),
	...
}


	Ericsson
	Not support.  This is an unnecessary optimimation.  If the UE uses one SL PRS per ARP ID, then the existing agreement is fine.  Note that there was already discussion about downscoping during the last plenary.  We should not further burdent RAN2  to discuss details of this optimization.

	Qualcomm
	The proposal wording needs to be updated to clarify that the SL-PRS has already been transmitted as mentioned by ZTE:

· Regarding the association information report between ARP ID and an already transmitted SL PRS resource(s)：
· The association information includes {ARP ID, time stamp}.
· Support one shot and periodic reporting for the association information report.
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.


	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Others
	
	



Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for per panel/ARP 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

	
	

	
	

	
	

	
	

	
	

	
	

	
	







 [MEDIUM] UE processing capabilities
The following proposal was raised for UE processing capaiblities.
	R1-2310139
Qualcomm Incorporated
	Maintenance for SL Positioning Measurements
Proposal 2: With regards to the SL PRS processing capabilities, introduce the following: 
· A maximum number of active/occupied SL PRS resources across all configured RPs 
· A maximum duration (in ms) of the active/occupied SL PRS resources across all configured RPs
· where, a SL PRS resource is considered as active/occupied starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of the last symbol of the PSSCH carrying the report.
Proposal 3: A UE reports an SL PRS processing timeline capability:
· The timeline is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report..
· The timeline assumes the amount of active/occupied SL-PRS resources during this time has not exceeded the reported processing capabilities .
· The timeline assumes a maximum SL PRS bandwidth in MHz, which is supported and reported by UE.


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 11: RAN1 to consider different SL PRS processing capabilities depending on the UE-type.





In Rel-17, the UE Processing capabilities is defined as follows
	27. NR_pos_enh
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

2a. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

2b. Duration of DL PRS symbols N2 in units of ms a UE can process inT2 ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE

3. Max number of DL PRS resources that UE can process in a slot 

4. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE for PRS measurement outside MG within the PPW





Based on above proposals and previous UE processing capability, the following FL proposal is provided.
[ROUND1][MEDIUM] FL proposal 3.6-v1: 
· Support to define UE capabilities on SL PRS processing across all configured resource pools in a similar way as in Rel-17 Uu positioning
· Further details are up to UE feature discussion.
Companies are encouraged to provide input in the following table on above proposal.
Table 3.6 Collection of views
	Company
	Views 

	CATT
	OK with the proposal.

	ZTE
	Prefer to discuss this in UE feature

	Huawei, HiSilicon
	We do not support the legacy processing. SL-PRS processing is non-periodic unlike Uu. The processing duration N cannot be properly defined without measurement gaps or PPW.

	Ericsson
	Can’t we discuss this directly in UE capability discussion?

	Qualcomm
	We note that the Rel-17 approach cannot be reused exactly for sidelink. SL-PRS can be received from multiple UEs, including in the same slot, and do not share the same periodic nature as DL-PRS. The processing capability should take that into account. In our contribution, we discuss using running counters, rather than a time duration, to address the random arrival of the different SL-PRS transmission.
In sidelink communication, a maximum number of supported Rx HARQ processes is defined. Defining a running counter for the number of SL-PRS processes would follow the same method.
We prefer to make at least a general agreement in this agenda to simplify UE feature discussion and save the limited time there.

	
	

	
	



More offline discussion for the proposal is encouraged. Please continue your comments on the proposal.
[ROUND2][MEDIUM] FL proposal 3.6-v1: 
· Support to define UE capabilities on SL PRS processing across all configured resource pools in a similar way as in Rel-17 Uu positioning
· Further details are up to UE feature discussion.
Companies are encouraged to provide input in the following table on above proposal.
Table 3.6 Collection of views
	Company
	Views 

	Samsung
	Prefer to discuss this in UE feature

	Nokia, NSB
	OK

	LGE
	OK with discussing this issue in the UE feature discussion

	CATT
	OK



[MEDIUM] SL positioning measurement samples 
The following proposal was raised by Nokia whether and how UE can assume SL positioning measurement samples can be combined or not.
 
	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning
Proposal 10: When an SCI schedules an SL PRS resource, the SCI can indicate that the currently scheduled SL PRS resource is associated with a previously scheduled SL PRS resource.
Note: The Rx UE can assume SL positioning measurements from the associated SL PRS resources can be combined.



[ROUND2][MEDIUM] FL proposal 3.7-v1: 
· Support to combine measurement from multiple samples of SL PRS for sidelink positioning. 
· Details up to RAN4.
Companies are encouraged to provide input in the following table on above proposal.
Table 3.7 Collection of views
	Company
	Views 

	Samsung
	We think this is up to UE implementation.

	Nokia, NSB
	OK

	LGE
	Support

	CATT
	It looks like implementation issue and no impact on RAN1 specs.

	IDCC
	We would like to clarify how the Rx UE will be indicated to combine the measurements. 





Others
[LOW]Combination of Uu- and PC5-based positioning 
The following proposals are identified for combination of Uu and PC5 based positioning.
	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 5: Support hybrid Uu+PC5 UE-based positioning, in which gNBs and anchor UEs report, respectively, the UL RTOA measurements and SL RTOA measurements, to the target UE or the LMF.

	R1-2309946
Lenovo
	Proposal 13: RAN1 to support joint measurement of Uu and SL positioning measurements through the use of a measurement window. FFS the details of the Joint Uu and SL positioning measurement window.




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

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

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

	
	

	
	

	
	

	
	



[LOW] TEG support
The following proposals are identified for this issue.
	R1-2309196
Intel Coporation
	· A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.
· A SL TEG for SL RTOA is defined. The definition is based on the TEG definition for Uu positioning.
· A SL TEG for SL RSTD is defined. The definition is based on the TEG definition for Uu positioning.


	R1-2309293
BUPT
	Proposal 8: Support for reporting the TEG information to mitigate the impact of transmission and reception delay of UE.


	
	



[ROUND1] [LOW] FL proposal 3.7.2-v1: 
TBD

Companies are encouraged to share views in the following table.
Table 3.7.2 Collection of views on FL proposal 3.7.2-v1
	Company
	Views on FL proposal 3.7.2-v1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Others

	R1-2308844
Nokia, Nokia Shanghai Bell
	Remaining issues for measurements and reporting for SL positioning
Proposal 10: When an SCI schedules an SL PRS resource, the SCI can indicate that the currently scheduled SL PRS resource is associated with a previously scheduled SL PRS resource.
Note: The Rx UE can assume SL positioning measurements from the associated SL PRS resources can be combined.

	R1-2309796
InterDigital, Inc.
	Remaining issues on measurement and reporting for SL positioning
Proposal 5: Support the target UE to receive SL-PRS measurement reports from anchor UEs for both UE-B (based) and UE-A (assisted) scenarios.
Proposal 6: For in coverage scenario, support the target UE to report SL PRS measurements to LMF for UE-A sidelink positioning.
Proposal 7: Support in coverage anchor UEs to report SL-PRS measurements to LMF for UE-A positioning scenario.


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 16: RAN1 to support of SL PRU UEs in SL positioning/ranging procedures to exchange error, e.g., timing-error related information.

	
	



Companies are encouraged to share views in the following table on above proposls.

Table 3.7.3 Collection of views 
	Company
	Views on FL proposal 3.7.3

	
	

	
	

	
	

	
	

	
	

	
	

	
	





[bookmark: _Hlk127886985]Sidelink positioning Report 
Report signaling 
The following agreement was achieved in previous meetings.
Agreement
Support higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
FFS on SCI based report triggering.

[LOW]Time domain behavior
There are the following proposals related to this issue.
	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 7: Periodic, semi-persistent and On-Demand measurement reporting should be supported in SL positioning. 
Proposal 8: SCI based report triggering should not be supported for SL positioning. 


	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 12: Support different SL Positioning reporting types including one-shot/aperiodic, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling. Send LS to RAN2.


	R1-2310139
Qualcomm Incorporated
	Maintenance for SL Positioning Measurements
Proposal 4: One-shot (aperiodic) and periodic (semi-persistent) reports are supported.
Proposal 5: Higher layers can deactivate a periodic (semi-persistent) reporting process.




Regarding the measurement report type, FL further capture the current descriptions as a reference. It should be noted that ‘triggeredReporting’ is only for ECID method.
	TS37.355
CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
}

QoS ::= SEQUENCE {
	horizontalAccuracy			HorizontalAccuracy		OPTIONAL,	-- Need ON
	verticalCoordinateRequest	BOOLEAN,
	verticalAccuracy			VerticalAccuracy		OPTIONAL,	-- Need ON
	responseTime				ResponseTime			OPTIONAL,	-- Need ON
	velocityRequest				BOOLEAN,				
	...,
	[[	responseTimeNB-r14		ResponseTimeNB-r14		OPTIONAL	-- Need ON
	]],
	[[	horizontalAccuracyExt-r15	HorizontalAccuracyExt-r15		OPTIONAL,	-- Need ON
		verticalAccuracyExt-r15		VerticalAccuracyExt-r15			OPTIONAL	-- Need ON
	]]
}

TS38.455
	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject


If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this reporting has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurements, and it shall reply with the MEASUREMENT RESPONSE message without including any measurement results in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, return the corresponding measurement results in the MEASUREMENT RESPONSE message within the indicated time.



Based on above proposals and current measurement report type, the following FL proposal is provided for companies to share their views.
[ROUND1][LOW] FL proposal 4.1.1-v1:
Similar to Uu positioning, support at least periodic report and OnDemand report for sidelink positioning measurement report. 

Companies are encouraged to share views in the following table.

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

	CATT
	Support the proposal.
In addition, semi-persistent measurement reporting should be also supported in SL positioning.

	ZTE
	OK

	Huawei, HiSilicon
	This should be directly discussed in RAN2, including UE capabilities.

	Ericsson
	We don’t see a RAN1 spec impact for this.  Considering high workload of rel-18 positioning, we can leave this to RAN2 and they can send an LS to us if needed.

	Qualcomm
	We support the proposal, which does not mention restrictions on each reporting type.

	Nokia, NSB
	Support

	LGE
	Support with replacing ‘OnDemand’ by ‘aperiodic’ or ‘dynamic’. We didn’t discussed the concept of ‘OnDemand’ for SL positioning.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Others

	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 1: RAN1 to support joint SL-TDoA reporting comprising of SL-RSTD and SL-RTOA measurement reporting in any respective order to a UE requesting a SL-TDoA measurement report. This implies that SL-TDoA is configured as a single method, where capabilities SL-RSTD and SL-RTOA measurements may be further specified.





FL does not plan to handle above proposal regarding reporting signalng. Companies can provide comments in the following table. 
Table 4.1.2 Collection of views
	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
LoS/NLoS indicator can be included in a sidelink positioning measurement report, considering different reporting targets (LMF and UE).
· LOS/NLOS indicator specified in Rel-17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· From RAN1 perspective, no performance requirements are expected to be defined for setting indicator in Rel-18.
Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

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

	etc
	
	


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

Agreement
The following quality information can be reported in a similar way as in legacy Uu positioning:
· timing quality corresponding to the timing related measurements 
· angle quality corresponding to the AoA measurement 
No specification impact on how to set the quality information and from RAN1 perspective, no performance requirements are expected to be defined for the quality information in Rel-18.
It is up to RAN2 whether location quality information can be reported when location information is reported.

Agreement
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.

Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.


[AGREEMENT] Reference UE information 
The following proposals are identified to be related to this issue.
	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 6: Support for reporting the ID and type of reference UE.




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

It has already been captured in 38.214 that “For the SL RSTD measurement, the UE may report a reference UE information.” But what “reference UE information” is has not been agreed in details.
The following FL proposal is thus made and should be included for the RRC parameters to RAN2.
[ROUND1][HIGH] FL proposal 4.2.1-v1:
For SL RSTD measurement, reference UE information at least include UE identity information.
· Up to RAN2 to determine details of UE identification information
Companies are encouraged to share views in the following table.
Table 4.2.1.1 Collection of views
	Company
	Views

	CATT
	We prefer to send an LS to RAN2 and let them to define the details of the reference UE information. 

	ZTE
	Agree to at least include UE identity information in reference UE information and left details to RAN2.

	Huawei, HiSilicon
	Not RAN1 expertise to discuss UE ID.

	Ericsson
	This should be up to RAN2.  Don’t see the need for further RAN1 disussion on this.  We don’t see the need for any LS to RAN2 either.

	Apple
	Leave to RAN2

	Qualcomm
	We are ok with the proposal

	Nokia, NSB
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[LOW] Resource pool Identification information 
The following proposals are identified to be related to this issue.
	R1-2309220
ZTE

	Maintenance on SL positioning measurements and reporting
Support to include SL PRS resource pool ID in SL positioning measurement report.

	
	



The following FL proposal is made.
[ROUND1][LOW] FL proposal 4.2.2-v1:
For report of SL PRS resource ID in sidelink positioning measurement report, support also to include resource pool ID in SL positioning measurement report. 
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

	CATT
	If SL PRS resource ID is numbered within the resource pool, the reporting of resource pool ID should be useful. However, if SL PRS resource ID is numbered cross the resource pool, the reporting of resource pool ID should be not needed. Therefore, we prefer RAN1 to firstly decide whether the SL PRS resource ID is numbered within the resource pool or cross the resource pool.

	ZTE
	Support.
Regarding CATT’s comment, our understanding is SL PRS resource ID is numbered within a resource pool.

	Huawei, HiSilicon
	We do not see strong need to report RP ID. The reason is that with time stamp reporting, it should be clear when the SL-PRS is received.

RP ID does not add additional information for the resource ID and time stamp, unless RAN1 explicitly agreed the functionality of processing multiple RPs on the same symbol.

	Ericsson
	We don’t see the need for this discussion now.  Let’s wait for RAN1 to decide how SL PRS resource ID is numbered first as suggested by CATT.

	vivo
	We would like to confirm majority whether the resource pools will be overlapped in the time domain. if is, the resource pool ID may be needed.

	Qualcomm
	We do not think the would uniquely identify an SL-PRS. Different UEs could have different IDs for the same resource pool. A more robust solution would be to report the SL-PRS configuration instead as well as some resource pool parameters such as center frequency and bandwidth.

	Nokia, NSB
	Support

	LGE
	Not support. SL PRS resource IDs are configuered per resource pool. If unique identification of SL PRS resource ID is necessary in the measurement report, the resource pool ID is necessary. However, we don’t see the benefit of reporting SL PRS resource ID because time stamp is fully sufficient from the measurement perspective. We share the view with Huawei on this point.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






[LOW] TP on Location and measurement quality information
Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
· FFS: whether and how to report per ARP location information.
There are the following proposals related to this issue.
	R1-2309669
CMCC
	Maintenance on measurements and reporting for SL positioning


Proposal 4: Adopt the following text proposal:
--------------------------<Start of text proposal for TS 38.214>--------------------------
8.4.4              SL PRS reception procedure
-------------------------- Text omitted --------------------------
The UE may be provided with the location information of other UEs via [higher layer parameter]. The UE may provide location information to network or UE via [higher layer parameter]. The UE may report the location information of the UE to the network via [higher layer parameter]. 
--------------------------<End of text proposal for TS 38.214>--------------------------







 [ROUND1][LOW] FL proposal 4.2.3-v1
The TP in section 4.2.3 of R1-23xxxxx is endorsed for TS38.214 clause 8.4.4.
	Reason for Change
	The following agreement is not captured
Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
FFS: whether and how to report per ARP location information

	Summary of Change
	Capturing the agreement into the specification.

	Consequences if not approved
	May leave some of the agreed procedures and information uncaptured.

	TPs
	###################  Start of TP for TS 38.214 ####################

8.4.4              SL PRS reception procedure
-------------------------- Text omitted --------------------------
The UE may be provided with the location information of other UEs via [higher layer parameter]. The UE may provide location information to network via [higher layer parameter]. The UE may report the location information of the UE to the network via [higher layer parameter]. 

-------------------------- Text omitted --------------------------

###################  End of TP for TS 38.214 #####################







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
	It seems that the new added sentence of “The UE may provide location information to network via [higher layer parameter].” and the existing sentence of “The UE may report the location information of the UE to the network via [higher layer parameter]” are duplicated in the meanings.

	ZTE
	Ok with the general idea, we understanding the intention of this proposal is to distinguish two cases:
· Anchor UE location information report in assistance data;
· Target UE location information report in measurement report


	Ericsson
	Similar comment as CATT.  We already have this sentence ‘The UE may report the location information of the UE to the network’.  So the added text does look redundant.

	Nokia, NSB
	We share CATT’s view. The third sentence already captures the meaning of the second sentence “The UE may provide location information to network via [higher layer parameter]”, and hence the second sentence can be removed.

	LGE
	We’re ok with the first added sentence. We agree with other companies that the secondly added sentence is not necessary.

	
	

	
	

	
	




Others
There are some other proposals that FL does not capture. 
	R1-2309072
vivo
	Remaining issues on measurements and reporting for SL positioning
· Regarding the remaining issues for Time Stamp in measurement report, support the following:
· For the timestamp of SFN and slot number optionally included nr-PhysCellID, nr-ARFCN and nr-CellGlobalID, no need to limit to ‘at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included’.
· For the timestamp of DFN and slot number, the synchronization reference source indication (e.g., GNSS or UE), the DFN information (e.g., offset DFN) can be optionally included.

	R1-2309220
ZTE

	Maintenance on SL positioning measurements and reporting
Proposal 3: Support to include SL PRS resource pool ID in SL positioning measurement report.
Proposal 4: For the report of target UE’s location information report, the reporting information includes
· measurement reference time, location coordinates, location source for absolute SL positioning; or
· distance, angle, UE ID for SL relative positioning or ranging

	R1-2309246
LG Electronics
	Remaining issues on measurements and reporting for SL positioning
Proposal 5: No additional timing information other than SFN and slot number is included in time stamp.
Proposal 6: In SL RSTD measurement report, the time stamp and SL PRS resource ID of the reference SL PRS transmitted by the reference UE is included.
Proposal 8: SL RSTD measurement report includes at least the followings.
· Time stamp of the reference SL PRS resource
· Reference SL PRS resource ID
· Time stamp of SL PRS resource
· ARP ID used by the anchor UE for SL PRS transmission
· Measured RSTD
· Expected RSTD and uncertainty
· ARP ID used for reception of both SL PRS and reference SL PRS
· Target UE’s sync timing offset between receptions of SL PRS and reference SL PRS
Proposal 9: SL RTOA measurement report includes at least the followings.
· Time stamp of SL PRS resource
· Measured RTOA
· Expected RTOA and uncertainty
· ARP ID used for SL PRS reception
Proposal 11: SL single-sided RTT measurement report includes at least the followings.
· Time stamp of the received SL PRS resource
· ARP ID used for SL PRS reception
· Time stamp of the transmitted SL PRS resource
· Measured RX-TX time difference
· Expected RX-TX time difference and uncertainty
Proposal 14: SL double-sided RTT measurement report includes at least the followings.
· Type of double-sided SL RTT method
· Type of SL PRS transmission order
· Time stamp of the received SL PRS resource #1
· If two SL PRS resources are received
· Time stamp of the received SL PRS resource #2
· ARP ID used for SL PRS reception
· Time stamp of the transmitted SL PRS resource #1
· If two SL PRS resources are transmitted
· Time stamp of the transmitted 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



	R1-2309293
BUPT
	Discussion on SL positioning measurements and reporting
Proposal 7: Support for reporting the LOS/NLOS indicators to mitigate the impact of the environment.


	R1-2309524
CATT, CICTCI
	Maintenance on measurements and reporting for SL positioning
Proposal 9: Source ID can be included in identification information.
Proposal 10: SL-PRS resource ID should be included in contents of the positioning measurement report.


	R1-2309796
InterDigital, Inc.
	Remaining issues on measurement and reporting for SL positioning
Proposal 4: From RAN1 perspective, identity of UE performing a SL PRS transmission is included in the measurement reporting of the SL PRS transmission. 
Proposal 3: Anchor UE provides the quality or uncertainty information associated with its reported location information. 



	R1-2309831
Apple
	On Measurements and reporting for SL positioning
Proposal 2: To increase the accuracy of the SL-PRS based Rx-Tx measurement, the symbol number should be included in time stamp of the SL positioning measurement.



	R1-2309946
Lenovo
	Measurement and Reporting Maintenance Discussion
Proposal 14: From RAN1 perspective, at least the target-UE may receive the anchor UE location information.




FL does not plan to handle the proposals. Companies can still comment in the following table.

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

	
	

	
	

	
	

	
	

	
	

	
	

	
	





SL PRS measurement request/assistance data exchange for SL positioning
[LOW]Content of SL PRS measurement request
The following proposals have been submitted to the RAN1 #114.
	R1-2310139
Qualcomm Incorporated
	[bookmark: _Toc146704395]Proposal 1: A search window is introduced and indicated in the assistance data similar to expectedRSTD in Uu positioning.


	R1-2309946
Lenovo
	Proposal 6: RAN1 to support the provision of SL RSTD measurement window information to target-UEs and SL RTOA measurement window information for anchor UEs via assistance information/data signalling. No new synchronization/UE coordination procedures are required.




The following FL proposal is provided for companies to share their views.
[ROUND1][LOW] FL proposal 5.1-v1:
A search window is introduced and indicated in the assistance data similar to expectedRSTD in Uu positioning.


Companies are encouraged to share views in the following table.
Table 5.1 Collection of views on FL proposal 5.1-v1
	Company
	Views on FL proposal 5.1-v1

	CATT
	Support the proposal, since the similar expected RSTD search window can improve the detection possibliliy and avoid detection of false peaks.

	ZTE
	OK

	Huawei, HiSilicon
	We do not support the search window, since UE needs to decode SCI in the first place.

	Ericsson
	This is more of a further enhancement which is not suitable for maintenance work.  So we don’t support this proposal.

	Apple
	Do not support

	Qualcomm
	We support the proposal. As in Uu, it would lead to better measurement accuracy by reducing the probability of detecting a false peak when partially staggered patterns are used.

	Nokia, NSB
	OK

	LGE
	We don’t support.

	
	





Others
FL does not plan to handle the following proposals. 
	R1-2309072
vivo
	· For SL Positioning measurement request content, support the following:
	The measurement request may include
· Required accuracy 
· Report Characteristics
· On demand (or one shot)
· Response time
· Periodic report
· Report Periodicity
· Report Amount
· AoA search window information (or AoA assistant information)
· Measurement Quantities
· Measurement Type
· Rx-Tx timing difference
· [Tx time stamp request]
· ‘same SL PRS transmission with different SL PRS receptions’ enabling 
· RSTD
· RTOA
·   in SL-RTOA, which is the nominal beginning time of SFN 0 or DFN 0
· AoA
· RSRP
· RSRPP
· Timing reporting Granularity Facor
· Measurement Time Occasion (the number of SL PRS measurement time occasions for a measurement instance)
· Measurement Characteristics request
· Los/Nlos indicator
· Additional path
· …


· Note: details for measurement request content is up to RAN2.


	
	

	R1-2309946
Lenovo
	Proposal 15: Quality information associated with the anchor UE location information may be signalled as part of the assistance information.





Companies can still comment on the proposals.

Table 5.2 Collection of other views
	Company
	Views 

	
	

	
	

	
	





 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 
[ROUND1][HIGH] FL proposal 3.1.1-v1 
Confirm the following Working assumption with update:
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
· Note: The indicated Rx-Tx time difference measurement is based on actual Tx time.





[ROUND1][HIGH] FL proposal 4.2.1-v1:
For SL RSTD measurement, reference UE information is the information needed to identify the reference UE
· Up to RAN2 to determine details


[ROUND1][MEDIUM] FL proposal 3.5.2-v1: 
· Regarding the association information report between ARP ID and the already transmited SL PRS resource(s)：
· The association information includes {ARP ID, Tx time stamp, SL PRS resource ID(optional)}.
· Support one shot and periodic reporting for the association information report.
· Details for association information report between ARP ID and SL PRS resource(s) is up to RAN2.



[ROUND1][MEDIUM] FL proposal 3.1.2-v1: 
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request


[ROUND1][MEDIUM] FL proposal 4.2.3-v1
The TP in section 4.2.3 of R1-23xxxxx is endorsed for TS38.214 clause 8.4.4.
	Reason for Change
	The following agreement is not captured
Agreement
Location information of the target UE based on sidelink positioning measurements can be reported at least to LMF.
· FFS: on whether quality information of location is included, e.g., uncertainty etc
· Up to other WGs to determine whether location information of the target UE can be reported to another UE
· Up to RAN2 for signaling details
FFS: whether and how to report per ARP location information

	Summary of Change
	Capturing the agreement into the specification.

	Consequences if not approved
	May leave some of the agreed procedures and information uncaptured.

	TPs
	###################  Start of TP for TS 38.214 ####################

8.4.4              SL PRS reception procedure
-------------------------- Text omitted --------------------------
The UE may be provided with the location information of other UEs via [higher layer parameter]. The UE may provide location information to network via [higher layer parameter]. The UE may report the location information of the UE to the network via [higher layer parameter]. 

-------------------------- Text omitted --------------------------

###################  End of TP for TS 38.214 #####################




2nd offline 

[ROUND2][MEDIUM] FL proposal 3.1.2-v1: 
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request

[ROUND2][MEDIUM] FL proposal 3.1.3-v1: 
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and (up to) N different (closest) SL PRS receptions (resp. transmissions) for the same pair of UE(s).

[ROUND2][MEDIUM] FL proposal 3.2.1-v1: 
Update previous agreement with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs



[ROUND2][MEDIUM] FL proposal 3.4.1-v1: 
The TP in section 3.4.1 of R1-23xxxxx is endorsed for TS38.215 clause 5.1.37.
	Reason for Change
	The definition of SL PRS-RSRPP includes the case where receiver diversity is used, which is believed to be non-usable for RSRPP measurement. 

	Summary of Change
	Delete the part where the RSRPP measurement including receiver diversity.

	Consequences if not approved
	Definition of SL PRS-RSRPP includes a non-usable case.

	TPs
	--------------------------- Start of Text Proposal for TS 38.215 ----------------
< Unchanged parts are omitted >
5.1.37	Sidelink PRS reference signal received path power (SL PRS-RSRPP)

	Definition
	Sidelink 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 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.

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.

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, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal --------------------



[ROUND2][MEDIUM] FL proposal 3.6-v1: 
· Support to define UE capabilities on SL PRS processing across all configured resource pools in a similar way as in Rel-17 Uu positioning
· Further details are up to UE feature discussion.

[ROUND2][MEDIUM] FL proposal 3.7-v1: 
· Support to combine measurement from multiple samples of SL PRS for sidelink positioning. 
· Details up to RAN4.

Proposal for Online Discussion
1st online
[Offline Concensus] FL proposal 3.1.1-v1 
Confirm the following working assumption with update:
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
· Note: The indicated Rx-Tx time difference measurement is based on actual Tx time.



[Offline Consensus] FL proposal 4.2.1-v1:
For SL RSTD measurement, reference UE information is the information needed to identify the reference UE
· Up to RAN2 to determine details

[Offline Consensus] FL proposal 3.5.2-v1: 
Regarding the association information report between ARP ID and the already transmited SL PRS resource(s)：
· The association information includes {ARP ID, Tx time stamp, SL PRS resource ID(optional)}.

[ROUND1][MEDIUM] FL proposal 3.1.2-v1: 
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to optionally report the associated SL-PRS transmission timestamp.
· It is up to the UE whether to report Tx time information when it receives a request

2nd online

[ROUND2][MEDIUM] FL proposal 3.1.3-v1: 
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and (up to) N different (closest) SL PRS receptions (resp. transmissions) for the same pair of UE(s).

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

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

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

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

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

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

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

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

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

	SL-PRS based Rx-Tx measurement
	
	

	SL-PRS based RSTD measurement
	
	

	SL-PRS based RSRP measurement
	
	

	SL-PRS based RSRPP measurement
	
	

	SL-PRS based RTOA measurement
	
	

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

	etc
	
	



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

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

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

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

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

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

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

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

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

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

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


Agreements from  RAN1 #113 (202305 Incheon meeting)
Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
· FFS: details of the Tx time information
· FFS: whether additionally the network or LMF can request the UE to report the Tx time information
· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms

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

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

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

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

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

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

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

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

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

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



Agreements from  RAN1 #114 (202308 Toulouse meeting)

Agreement
For SL-PRS based Rx-Tx measurement, the Tx time information in the measurement report is the associated SL-PRS transmission timestamp.

Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs 

Agreement
For provision of the ARP location information in assistance data for sidelink positioning, support the following:
· The ARP location information can be a position relative to a ‘reference point’.
· Note: RAN1 will not define “reference point”. The “reference point” definition can be up to other WGs

Agreement
For location calculation, the ARP ID of SL PRS transmission can be informed to another UE or LMF by Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s) as assistance data.

Agreement
The following quality information can be reported in a similar way as in legacy Uu positioning:
· timing quality corresponding to the timing related measurements 
· angle quality corresponding to the AoA measurement 
No specification impact on how to set the quality information and from RAN1 perspective, no performance requirements are expected to be defined for the quality information in Rel-18.
It is up to RAN2 whether location quality information can be reported when location information is reported.

Agreement
For SL Positioning measurement report content, the following can be included:
· [SL PRS resource ID]
· ARP ID used for reception 
· Measurement results
· Rx-Tx timing difference and quality
· RSTD measurement and quality
· RTOA measurement and quality
· AoA measurement and quality
· RSRP, RSRPP measurement Time stamp
· Rx timestamp
· Tx timestamp
· LoS/NLOS indicator
· [UE identity information or information related UE identity information]
Note1: unified or separate report for different SL positioning methods is up to other WGs (e.g., RAN2)
Note2: whether to include UE identity information or information related UE identity information is up to RAN2, including whether this is optional in the report.

Agreement
Regarding the reference point of SL-RTOA, support the following
· For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE 
Regarding the reference point of SL-RSTD, support the following.
· For frequency range 1, the reference point for SL RSTD measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for SL RSTD measurement shall be the Rx antenna of the UE

Agreement
For SL-PRS based Rx-Tx measurement, the same ARP is used for Rx and Tx for Rx-Tx time difference measurement.

Agreement
SL positioning measurements is applicable for RRC_CONNECTED and RRC_IDLE states.
· Note: if RRC_INACTIVE is supported for SL communication, then RRC_INACTIVE will be supported for SL positioning

Agreement
Support to include the following in the exchanged synchronization information of anchor UEs between a UE and LMF or another UE:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 

Agreement
Support to include SL PRS resource ID in sidelink positioning measurement report.
Note: RAN1 will not further discuss how LMF/UE could use reported resource ID.
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