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Introduction
In RAN#112 meeting, the following agreements were reached [1]:
	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
	
	





This contribution continues discussing about the measurements and reporting for Sidelink Positioning.

Discussion
1.1 Sidelink Rx-Tx time difference
For the definition of SL-PRS based Rx-Tx measurement, it was agreed with three alternatives for further discussion and down-selection. In Alt 1, the Rx-Tx measurement is reported after an actual SL-PRS transmission, which introduces additional restriction and increases positioning latency. Under sidelink system, UEs are supposed to be synchronized by S-SSB to align the slots boundaries, it is not expected for SL UEs to adjust the synchronization offset during the quite short Rx-Tx measurement duration. For simplicity, Alt 3 is preferred that similar definition in Uu positioning on Rx-Tx time difference is used in SL Rx-Tx measurement. Therefore for SL positioning, the Uu principle can be reused by SL RTT-type solutions for both target UE and anchor UE.
Proposal 1: The definition of SL Rx-Tx time difference can be modified based on UE Rx-Tx time difference definition as follows:
	Definition
	The SL Rx – Tx time difference is defined as TSL-RX – TSL-TX

Where:
TSL-RX is the UE received timing of sidelink subframe #i containing SL PRS from another UE, defined by the first detected path in time.
TSL-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from another UE.

Multiple SL PRS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the anchor UE or target UE.

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

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



1.2 Sidelink reference signal time difference (SL RSTD)
The DL RSTD in NR positioning is defined in [3] as follows.
	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

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

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

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

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE


According to [2], for SL-only positioning, at least for the purpose of absolute positioning estimation of a target UE, SL-TDOA corresponds to a method wherein SL PRS are transmitted from multiple anchor UEs to a target UE (i.e., DL-TDOA-like operation), and/or from a target UE to multiple anchor UEs (i.e., UL-TDOA-like operation). 
From the perspective of target UE, the SL reference signal time difference (SL RSTD) can be obtained by measurement on SL PRSs from 2 of multiple anchor UEs to the target UE. The similar principle of defining DL RSTD can be reused for SL RSTD with modification.
Proposal 2: The definition of SL RSTD can be modified based on DL RSTD definition which is as follows:
	Definition
	Sidelink reference signal time difference (SL RSTD) is the SL relative timing difference between an anchor UE j and another anchor UE i, defined as TSubframeRxj – TSubframeRxi,

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

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

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

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



1.3 Sidelink Relative Time of Arrival (SL RTOA)
[bookmark: _GoBack]It was agreed to reuse UL RTOA definition for SL RTOA with proper modification however how to determine the reference time is still open. Based on exiting SL synchronization mechanism the timing used for SL operation could be derived from GNSS, gNB/eNB or a standalone UE, and UEs that communicate with each other have common understanding on the frame number, subframe number and slot number. When the UE selects GNSS as the direct or indirect synchronization reference source, the DFN, the subframe number within a frame and slot number within a frame used for NR sidelink are derived from the current UTC time. When eNB/gNB or a standalone UE is selected as the direct or indirect synchronization source for the UEs, the SFN, the subframe number within a frame and slot number within a frame used for NR sidelink are indicated in the SSB or S-SSB. 
Regarding SL RTOA Reference Time, although target UE and/or anchor UEs may be out-of-coverage, thanks to SL synchronization mechanism, the SFN or DFN among target UE and anchor UEs should be aligned, hence the reference time can be defined as the start of SL PRS subframe. Specifically, depending on the synchronization source used for SL operation DFN 0/SFN0 should be used for determination of T0, and DFN/SFN is used to determine tSL-PRS.
Proposal 3: The definition of SL RTOA can be modified based on UL RTOA definition which is as follows:
	Definition
	The SL Relative Time of Arrival (SL RTOA) is the beginning of subframe i containing SL PRS received by anchor UE j, relative to the SL RTOA Reference Time.

The SL RTOA reference time is defined as  , where
-	 is the nominal beginning time of SFN 0 or DFN 0 provided by SFN Initialization Time
-	, where  and  are the SFN or DFN and the subframe number of the SL-PRS, respectively.

Multiple SL PRS resources can be used to determine the beginning of one subframe containing SL PRS received at an anchor UE.


Proposal 4: Depending on the synchronization reference selected by the target UE and anchor UE, DFN or SFN is used to determine T0 and tSL-PRS.

1.4 Sidelink Angle of Arrival (SL AoA)
The UL AoA in NR positioning is defined in [3] as follows.
	Definition
	UL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

-	In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-	In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].
The UL AoA is determined at the gNB antenna for an UL channel corresponding to this UE.


SL AoA includes both Azimuth of Arrival (AoA) and Zenith of Arrival (ZoA). The above principle can be reused to define SL AoA.
Proposal 5: The definition of SL AoA can be modified based on UL AoA definition which is as follows:
	Definition
	SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

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



1.5 Measurement report
Based on the discussion in the past meetings, the SL positioning measurement report contents should be determined at least including measurement, timestamp(s), quality metric and ID information. The following elements should be reported within the content.
Proposal 6: The measurement report in SL positioning should include at least the following content:
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	Y
	Y

	SL-PRS based RSTD measurement
	Y
	Y

	SL-PRS based RSRP measurement
	Y
	Y

	SL-PRS based RSRPP measurement
	Y
	Y

	SL-PRS based RTOA measurement
	Y
	Y

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

	Timestamp (SFN/DFN, slot number)
	Y
	Y



Conclusion
In this contribution, the measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA are discussed, and the corresponding definitions on the measurements are proposed as follows:
Proposal 1: The definition of SL Rx-Tx time difference can be modified based on UE Rx-Tx time difference definition as follows:
	Definition
	The SL Rx – Tx time difference is defined as TSL-RX – TSL-TX

Where:
TSL-RX is the UE received timing of sidelink subframe #i containing SL PRS from another UE, defined by the first detected path in time.
TSL-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from another UE.

Multiple SL PRS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the anchor UE or target UE.

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

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


Proposal 2: The definition of SL RSTD can be modified based on DL RSTD definition which is as follows:
	Definition
	Sidelink reference signal time difference (SL RSTD) is the SL relative timing difference between an anchor UE j and another anchor UE i, defined as TSubframeRxj – TSubframeRxi,

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

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

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

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


Proposal 3: The definition of SL RTOA can be modified based on UL RTOA definition which is as follows:
	Definition
	The SL Relative Time of Arrival (SL RTOA) is the beginning of subframe i containing SL PRS received by anchor UE j, relative to the SL RTOA Reference Time.

The SL RTOA reference time is defined as  , where
-	 is the nominal beginning time of SFN 0 or DFN 0 provided by SFN Initialization Time
-	, where  and  are the SFN or DFN and the subframe number of the SL-PRS, respectively.

Multiple SL PRS resources can be used to determine the beginning of one subframe containing SL PRS received at an anchor UE.


Proposal 4: Depending on the synchronization reference selected by the target UE and anchor UE, DFN or SFN is used to determine T0 and tSL-PRS.
Proposal 5: The definition of SL AoA can be modified based on UL AoA definition which is as follows:
	Definition
	SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

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


Proposal 6: The measurement report in SL positioning should include at least the following content:
	
	reporting to LMF
	reporting to UE

	SL-PRS based Rx-Tx measurement
	Y
	Y

	SL-PRS based RSTD measurement
	Y
	Y

	SL-PRS based RSRP measurement
	Y
	Y

	SL-PRS based RSRPP measurement
	Y
	Y

	SL-PRS based RTOA measurement
	Y
	Y

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

	Timestamp (SFN/DFN, slot number)
	Y
	Y
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