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Introduction
[bookmark: _Hlk525462591]At RAN#98, a new work item “Expanded and improved NR positioning” (NR_pos_enh2) was approved [1]. The relevant WID objective is copied here for convenience:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


In this contribution, we present our initial views on measurements and reporting for SL positioning.
Discussion
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]Measurements and Reporting
The following agreement was reached in RAN1#111:
	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 WID [1], Rel-18 NR positioning supports SL-AoA, SL-TDOA, and RTT-type solutions for SL positioning. To support these techniques based on SL PRS, we first need to discuss which measurements should be specified. In consideration of the Rel-16/17 NR positioning, the initial starting point might be to introduce the measurements for AoA, TDOA, RTT technique based on the Uu-link. Some measurements such as RSRP and RSRPP may be common to multiple positioning techniques, but this is also essential for each technique. Thus, it might be a good start point to support SL Rx-Tx, SL AoA (Azimuth of Arrival), SL ZoA (Zenith of Arrival), SL RSTD (Reference Signal Time Difference), and RSRP measurement as a set of SL PRS measurements. 
	[bookmark: Proposal92539][bookmark: Proposal21216][bookmark: Proposal67133]Proposal 1: For SL positioning, support the following SL PRS measurements and reporting
· 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-PRS based zenith of arrival (ZoA) measurement


The reporting of these information might be the minimum reporting contents for SL positioning. On top of these measurements, the target UE may need to report additional information such as time stamp and the measurement quality. In this subsection, we discuss the more specific issues on measurement and reporting for each positioning techniques and provide our views considering vehicle UEs in particular.
[bookmark: Proposal80712][bookmark: Proposal7223]Deploying time or angle-based positioning method for SL positioning is expected to be both use-case dependent (e.g. V2X, IIoT, etc.) and UE-capability dependent (e.g. whether/to whom the SL UEs are synchronized, whether the SL UEs share a common coordinate system, number of UE antennas, whether the UE is RedCap, XR, LPHAP, etc.).
One of the most promising use cases of the SL positioning would be V2X positioning, and the size of vehicle type UEs would be relatively larger than the smartphone or tablet type UEs. There may be a couple of points we should consider. The first one is that the location of Tx/Rx antenna at the vehicle. Depending on the location of the receive antenna panel at the vehicle, the estimated location would be different. For example, if the receive antenna is at the rear side of the vehicle UE, the estimated location of this UE would be there. Thus, even if the UE has a single antenna panel, the location of the antenna panel may affect the location estimation of the UE. Also, the vehicle UE may be equipped with multiple antenna panels. For example, vehicle UEs may have one antenna panel on both the front and back bumpers. Even in the same UE, LoS/NLoS conditions of wireless channel to another UE and/or positioning measurement may be different at different antenna panels. 
[bookmark: Proposal98257][bookmark: Proposal38114][bookmark: Proposal67134][bookmark: Proposal92540][bookmark: Proposal21217][bookmark: Proposal39481][bookmark: Proposal8057][bookmark: Proposal62268][bookmark: Proposal19207][bookmark: Proposal88500][bookmark: Proposal80713][bookmark: Proposal7224][bookmark: Proposal85167]Proposal 2: Introduce LoS/NLoS indicator for positioning measurement per ARP for sidelink positioning
During the SI phase, RAN1 discussed an issue on the time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor. The below captures a FL lead proposal [4] for which there was no conclusion reached due to time limitation in RAN1#111.
	[HIGH] Feature Lead Proposal 3.1.9-v1
· With regards to the reporting of time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor
· Alt. 1: a new measurement should also be introduced
· Alt. 2: such functionality should be introduced without the need of a new measurement
· Alt. 3: study further how such functionality could be introduced without the need of a new measurement
· With regards to the scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· Alt. 1: such a functionality should be introduced
· Alt. 2: such a functionality should be deprioritized



This measurement might correspond to a modified TDOA technique, but the benefit of this technique is unclear compared to TDOA using RSTD measurement. In the case of the RSTD measurement, the time sync between the receiver and transmitter is cancelled as the target UE measures multiple RSs at the similar time, but the consistency of the time synch error over two different time slots may not be guaranteed between the transmitter and the receiver. Also, the Rx TEG-related timing error at the target UE might not be the same at two different time slots. In addition, at the two different time slots, the UE can measure two RSTD measurements separately, and it is unclear that the Rx-Rx time difference-based positioning could be better than the TDOA technique using measurements obtained at the two different time slots. Thus, we propose to focus on the currently supported measurements for SL positioning.
[bookmark: Proposal98258][bookmark: Proposal38115][bookmark: Proposal67135][bookmark: Proposal92541][bookmark: Proposal21218]Proposal 3: Deprioritize Rx-Rx time different measurement for SL positioning since its benefit over RSTD measurement is unclear.
SL-TDOA
With regards to SL-TDOA positioning method, the following was agreed in previous meetings: 
	Agreement (RAN1#110bis)
With regards to SL-TDOA positioning method for SL-only positioning,
· It corresponds to a method where SL-PRS is being 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) at least for the purpose of absolute positioning estimation of the target UE
· Study the detailed procedure, necessary signalling for SL-TDOA, method(s) to mitigate impact of synchronization error between multiple anchor UEs including whether such method(s) are needed.



	Agreement (RAN1#111)
For SL-TDOA, DL-TDOA-like operation and UL-TDOA-like operation should be introduced.
· A UE is not required to support both DL-TDOA-like operation and UL-TDOA-like operation



SL-TDOA technique is one of the efficient positioning methods as it does not need two-way signal transmissions between transmitter and receiver. According to the WID and the previous agreement, DL-TDOA-like operation and UL-TDO-like operation will be introduced, and its concept can be illustrated as Figure 1.  
[image: ]	     [image: ]
[bookmark: _Ref114819971]Figure 1 - An illustrative example of DL-TDOA-like operation (left) and UL-TDOA-like operation (right)
[bookmark: Proposal39482][bookmark: Proposal8058][bookmark: Proposal80714][bookmark: Proposal7225][bookmark: Proposal62269][bookmark: Proposal19208][bookmark: Proposal88501][bookmark: Proposal85168]As shown in Figure 1, in DL-TDOA-like operation, the target UE estimates RSTD measurement from SL PRSs transmitted by different anchor UEs. On the other hand, in UL-TDOA-like operation, the target UE transmits SL-PRS to multiple anchor UEs, and the anchor UEs measure RTOA similar to UL-TDOA. 
More specifically, the target UE should report SL RSTD measurement including at least time stamp(s), and information on anchor UEs and SL PRSs to support DL-TDOA-like UE-assisted positioning, while the anchor UEs need to report SL RTOA measurement to support UL-TDOA-like operation. The time stamp information implies when the target UE measured the SL RSTD measurement for specific SL PRS transmitted from anchor nodes. The time stamp(s) would be helpful to obtain the target UE location and to assess the validity of location information of anchor UE(s). The unit/entity computing the UE location (e.g., LMF) may know time synchronization difference between synch sources of anchor UEs such as cells/TRPs as it can provide information on RTD, so it may compensate for synchronization errors for a specific RSTD measurement to two different cells. Specifically, knowledge about the synchronization sources for each anchor UE may be used to compensate for time synchronization error included in SL RSTD measurement. This would be similar in UL-TDOA-like operation: the anchor UE needs to report synchronization sources such as GNSS, gNB, or a specific cell ID for both cases. 
In addition, for DL-TDOA-like operation, a reference timing is critical to the SL RSTD measurement accuracy, which should be determined and reported by the target UE. For example, a static anchor UE close to the target UE could be used as a good reference for the SL RSTD calculation. 
	[bookmark: Proposal98259][bookmark: Proposal38116][bookmark: Proposal67136][bookmark: Proposal92542][bookmark: Proposal21219][bookmark: Proposal39483][bookmark: Proposal8059][bookmark: Proposal80715][bookmark: Proposal7226][bookmark: Proposal62270][bookmark: Proposal19209][bookmark: Proposal85169][bookmark: Proposal88502]Proposal 4: RAN1 support at least following features to support SL-TDOA positioning 
· For DL-TDOA-like operation, the target UE should report at least SL RSTD measurement(s) with anchor UE ID, a reference for SL RSTD, time stamp(s), and anchor UE should report synchronization source information such as GNSS or cell ID.
· For UL-TDOA-like operation, the anchor UEs should report at least SL RTOA measurement(s) with target UE ID, time stamp(s), and the target UE and anchor UEs should report synchronization source information such as GNSS or cell ID.



As shown in Figure 2 of subsection 2.1.2, the vehicle type UEs may be equipped with at least two antennas or antenna panels, so we can consider RSTD measurement per receive antenna for specific SL PRS transmitted from two different anchor nodes. For an anchor node which is not far from the target UE, we can additionally consider using a RSTD measurement between two different receive antennas of the target UE in case they are connected to the same oscillator or time-offset is somewhat known. For example, the target UE can estimate two time of arrivals at the two receive antennas for a SL PRS transmitted by an anchor UE, and it calculates difference of them. The location variable would be the location of a receive antenna since the location of another receive antenna is fixed with respect to the first receive antenna location.
The distance between receive antennas is relatively large in the vehicles than mobile phones, so we may be able to use the measurement. It might be a new concept of RSTD measurement, but it would be beneficial as time synchronization between different anchor nodes does not affect the measurement, and it has a benefit in terms of resource efficiency as it is still RSTD measurement requiring one-way transmission only. Furthermore, since it is a time difference at the two receive antennas for a SL PRS transmitted from a transmission antenna, a TEG-related timing error of the anchor node is cancelled. 
[bookmark: Proposal67137][bookmark: Proposal92543][bookmark: Proposal21220]Proposal 5: For the UE which is able to cancel time offset between different receive antennas, support RSTD measurement between different receive antennas with respect to a single anchor UE
SL-AoA
With regards to SL-AoA positioning method, the following is agreed in RAN1#110bis meeting: 
	Agreement (RAN1#110bis)
For the study of SL-AoA positioning method, 
· Both SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement should be included 
· FFS: Definition of the measurements
· Study further whether other measurements can be applicable
· Study further the frame of reference (LCS or GCS)


Also, the below captures the FL lead proposal [4] for which there was no conclusion reached due to time limitation in RAN1#111.
	[LOW] Feature Lead Proposal 3.1.4-v0
· For the SL-AoA positioning method,
· The reporting of SL AoA and SL-ZoA, could be with respect to  a local coordinate system (LCS) or a global coordinate system (GCS). 
· FFS: Signaling details, conditions of applicability of CGS or LCS, definition of LCS and GCS in SL. 


SL-AoA positioning technique will be introduced based on the WID [1]. For the measurement definition of SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA), the already defined UL AoA would be a good starting point for the discussion, but the detailed definition needs to be discussed in terms of SL PRS. For the study on other measurements for AoA positioning technique, RSRP measurement would be helpful, but it is not essential. 
The vehicle UE may be able to measure both horizontal and vertical angle. However, it should be noted that the angle measurement from the target UE would depend on the location of the equipped antennas, especially if the target UE is close to the anchor UE. As illustrated in Figure 2, the angle measurement from Rx antenna panel #1 and #2 would not be the same. Also, the angle measurement at a specific antenna panel would depend on the antenna panel transmitting SL PRS.
For the positioning accuracy, the entity calculating the positioning estimate (e.g., LMF) needs the transmission antenna location information of angle measurement(s), and the target UE should report angle measurement including receive antenna information. At the starting point, we could try to reuse the existing concept of Antenna Reference Point (ARP) information. That is, the target UE reports ARP ID when it reports angle measurements. In addition, we also need to consider different angle measurement depending on the transmission antenna of anchor UE. To address this issue, it may be necessary to exchange antenna location information between target UE and anchor UEs, and the target UE needs to know which antenna is used to transmit specific SL PRS resource(s).
[bookmark: Proposal39485][bookmark: Proposal8061][bookmark: Proposal62272][bookmark: Proposal19211][bookmark: Proposal88503][bookmark: Proposal80718][bookmark: Proposal7229][bookmark: Proposal85171][bookmark: Proposal98260][bookmark: Proposal38117][bookmark: Proposal67138][bookmark: Proposal92544][bookmark: Proposal21221]Proposal 6: SL-AoA positioning should take into account the geometric location of the antennas of the target UE and anchor UEs, and any necessary exchange of related information between the UEs and/or between the UEs and the network.
[image: ]
[bookmark: _Ref114759356]Figure 2 - An illustrative example of angle measurement among UEs.

SL-RTT
With regards to SL-RTT positioning method, the following is agreed in the last RAN1 meeting: 
	Agreement (RAN1#111)
With regards to the RTT-type solutions using SL, both single-sided and double-sided RTT methods should be introduced
· Strive to minimize the changes needed on top of the specification support for single-sided RTT, if any, for the introduction of double-sided RTT.
Note: a UE should be able to support single-sided RTT without having to support double-sided RTT


RTT-type solutions using SL, referred as SL-RTT henceforth, has been identified for possible introduction as SL positioning method. Here, both single-sided and double-sided SL RTT were agreed to be introduced. 
In single-sided SL-RTT method, the target UE transmits SL PRS to anchor UE(s) and the anchor UE(s) transmits a response which include at least a response SL PRS and a Rx-Tx time difference measurement. While it requires single exchange of SL PRS and hence offers low latency performance, the Rx-Tx time difference measurement may be impacted by measurement error introduced by clock drift, synchronization reference (SyncRef) change. The severity of the error introduced due to clock drift depends on the clock stability and the response time. It is noted that, for a given UE that UE should have a maximum clock drift of 0.1 ppm according to RAN4 specifications in case the two UEs have the same synchronization source. As such it is easy to calculate the maximum error coming from clock drift in single-sided RTT. 

where  is the response time i.e. time gap between the SL PRS reception from the initiating UE and the SL PRS transmission from the other UE, and RTT is the true RTT between the UEs. The 2nd term is dominated by  for reasonable distances between the UEs. Therefore . Therefore, for reasonable values of  (e.g., a few ms), the value of  is on the order of 0.1 ns (or 3 cm) of error. However, only when clock drift is larger (in case of different synchronization sources), response time  is large and/or there has been change in synchronization reference (SyncRef) within the response time, then the UE location estimation may have higher error. 
[bookmark: Obs35107][bookmark: Obs14175][bookmark: Obs61358][bookmark: Obs92141][bookmark: Obs47385][bookmark: Obs89922][bookmark: Obs39123][bookmark: Obs74026][bookmark: Obs94461][bookmark: Obs85422][bookmark: Obs9209][bookmark: Obs18626]Observation 1: The error for single sided SL RTT due to clock drift is on the order of 0.1 ns for short response time (e.g., a few ms) and for a maximum clock drift of 0.1 ppm. The performance may worsen only in case of larger clock drift, larger response time and change in SyncRef within the response time. 
[bookmark: _Hlk127192106]On the other hand, the double-sided (two-way) RTT method is argued to offer robust timing measurements in the presence of uncompensated clock offsets. This is achieved by introducing 2nd stage SL-RTT round (additional SL PRS exchange) i.e. taking into account Rx-Tx time difference measurements from both anchor UE and target UE perspective. However, this introduces additional signalling overhead and latency in positioning, so it should be restrictively used under strict conditions and the single-side RTT should be a default mode. In our understanding the double-sided RTT may be desired when very high accuracy is needed and in case of large response time (more than 1 second), significant clock drift and change in SyncRef within response time.
[bookmark: Obs35108][bookmark: Obs14176][bookmark: Obs61359]Observation 2: Double-sided RTT may be desired when very high accuracy is needed and in case of large response time (> 1s), significant clock drift and change in SyncRef within response time. However, it introduces additional signalling overhead and latency in positioning. 
[bookmark: Proposal67139][bookmark: Proposal92545][bookmark: Proposal21222][bookmark: Proposal98261][bookmark: Proposal38118]Since both methods have their own aforementioned advantages and limitations, one of the methods needs to be dynamical selected to minimize signalling overhead and latency while meeting accuracy requirements of the SL positioning session. To this end, the anchor UE can assist in SL RTT method since it may be aware of its own clock drift characteristics considering the response time and SyncRef change within the response time, and can may expect error in Rx-Tx measurements. In this regard, the anchor UE may indicate to the target UE or the method selection entity the need for switching from e.g. single-sided RTT to double-sided SL RTT when the measurement error is expected to be higher considering its clock drift characteristics, response time and/or change in SyncRef. Alternatively, the anchor UE can report expected clock error, SyncRef change and/or expected measurement error to the target UE or the method selection entity (e.g. server UE), so that selection of SL RTT method can be done in an informed manner. Furthermore, to minimize the impact on specification support, single-sided and double-sided RTT can be viewed as SL RTT with one RTT stage and two RTT stages, respectively. Then, based on such a report from anchor UE, an RTT stage (single-stage RTT) is complemented with an additional stage of RTT (i.e. transitioned to double-sided RTT) only when a single RTT stage cannot ensure the required accuracy performance at the target UE.      
[bookmark: Proposal67140][bookmark: Proposal92546][bookmark: Proposal21223]Proposal 7: In SL RTT, anchor UE reports expected measurement error, SyncRef change status and/or expected clock error to target UE.
[bookmark: Proposal67141][bookmark: Proposal92547][bookmark: Proposal21224]Proposal 8: In SL RTT, anchor UE indicates to target UE the need for switching from one SL RTT method to another.
Report-free SL-RTT
During SI phase, RAN1 discussed a scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. The below captures a FL lead proposal [4] from RAN1#111 for which there was no conclusion reached due to time limitation.
	[HIGH] Feature Lead Proposal 3.1.9-v1
· With regards to the reporting of time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor
· Alt. 1: a new measurement should also be introduced
· Alt. 2: such functionality should be introduced without the need of a new measurement
· Alt. 3: study further how such functionality could be introduced without the need of a new measurement
· With regards to the scenario of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· Alt. 1: such a functionality should be introduced
· Alt. 2: such a functionality should be deprioritized


In report-free SL RTT method, anchor UE is made to respond to the target UE by applying an offset equal to a fixed Rx-Tx time so that the anchor UE does not need to report Rx-Tx time to the target UE. This reduces signalling overhead and avoids the need at anchor UE to perform additional resource selection and transmission of Rx-Tx measurement. Hence, adoption of this method can be beneficial. 
However, having a fixed Rx-Tx time may be too restrictive to anchor UE to comply with since e.g. it may not be able to find suitable interference-limited radio resources to transmit as per the fixed Rx-Tx time. For example, the anchor UE may need to wait for a later slot to transmit the responding SL PRS due to resources being reserved/used by other UEs. In that case (i.e. when anchor UE is not able to strictly meet the fixed Rx-Tx time difference), positioning estimate at the target UE based on fixed Rx-Tx time may not be accurate. This performance degradation can be critical for use cases such as V2X, IIoT and public safety, etc. which require high positioning accuracy. But, having multiple fixed Rx-Tx time values may enable the anchor UE to flexibly select suitable transmission time of SL PRS and hence SL RTT response time (Rx-Tx time). Then, however, how a target UE can understand which fixed Rx-Tx time is applied at the anchor UE needs to be dealt. To this end, multiple Rx-Tx time values (a pool of Rx-Tx time values) can be configured for a report-free SL RTT session between a target UE and an anchor UE, where each Rx-Tx time value is associated with (or mapped to a) a specific SL PRS configuration (e.g. SL PRS sequence, time-frequency resource). In other words, a unique SL PRS configuration is used to indicate a given Rx-Tx time difference. Then, based on the characteristics of received SL PRS, the target UE can derive the Rx-Tx time applied at the anchor UE. This allows to exploit the benefits of report-free RTT while providing the flexibility to the anchor UE in setting the Rx-Tx time for its response.   
[bookmark: Obs35109][bookmark: Obs14177][bookmark: Obs61360]Observation 3: Having a fixed Rx-Tx time may be too restrictive to anchor UE to comply with since e.g. it may not be able to find suitable interference-limited radio resources to transmit as per the fixed Rx-Tx time.
[bookmark: Proposal67142][bookmark: Proposal92548][bookmark: Proposal21225]Proposal 9: Introduce functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. 
[bookmark: Proposal21226]Proposal 10: Investigate possibility of having multiple fixed Rx-Tx time values for functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement.
Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution, we have made the following observations and proposals related to measurements and reporting for SL positioning:

	Proposal 1: For SL positioning, support the following SL PRS measurements and reporting
· 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-PRS based zenith of arrival (ZoA) measurement


Proposal 2: Introduce LoS/NLoS indicator for positioning measurement per ARP for sidelink positioning
Proposal 3: Deprioritize Rx-Rx time different measurement for SL positioning since its benefit over RSTD measurement is unclear.
	Proposal 4: RAN1 support at least following features to support SL-TDOA positioning 
· For DL-TDOA-like operation, the target UE should report at least SL RSTD measurement(s) with anchor UE ID, a reference for SL RSTD, time stamp(s), and anchor UE should report synchronization source information such as GNSS or cell ID.
· For UL-TDOA-like operation, the anchor UEs should report at least SL RTOA measurement(s) with target UE ID, time stamp(s), and the target UE and anchor UEs should report synchronization source information such as GNSS or cell ID.



Proposal 5: For the UE which is able to cancel time offset between different receive antennas, support RSTD measurement between different receive antennas with respect to a single anchor UE
Proposal 6: SL-AoA positioning should take into account the geometric location of the antennas of the target UE and anchor UEs, and any necessary exchange of related information between the UEs and/or between the UEs and the network.
Observation 1: The error for single sided SL RTT due to clock drift is on the order of 0.1 ns for short response time (e.g., a few ms) and for a maximum clock drift of 0.1 ppm. The performance may worsen only in case of larger clock drift, larger response time and change in SyncRef within the response time. 
Observation 2: Double-sided RTT may be desired when very high accuracy is needed and in case of large response time (> 1s), significant clock drift and change in SyncRef within response time. However, it introduces additional signalling overhead and latency in positioning. 

Proposal 7: In SL RTT, anchor UE reports expected measurement error, SyncRef change status and/or expected clock error to target UE.
Proposal 8: In SL RTT, anchor UE indicates to target UE the need for switching from one SL RTT method to another.
Observation 3: Having a fixed Rx-Tx time may be too restrictive to anchor UE to comply with since e.g. it may not be able to find suitable interference-limited radio resources to transmit as per the fixed Rx-Tx time.
Proposal 9: Introduce functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. 
Proposal 10: Investigate possibility of having multiple fixed Rx-Tx time values for functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement.
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