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Introduction
The WID on sidelink positioning is approved in [1]. 
	The specific objectives of this work item are:
· 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 share our initial views on measurements and reporting for sidelink positioning.

SL Positioning Measurements
In RAN1#110b, the following agreement on SL Positioning Measurements had been achieved [2].
	Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements are considered:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
· Companies are encouraged to study other measurements (e.g., time difference of arrival of 2 SL-PRS transmitted at 2 different times from the same anchor) and provide their analysis into why they are needed in light of the above measurements. 
· Companies are encouraged to study potential enhancements, such as SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement
· FFS any additional measurements



In order to support RTT-type solutions using SL, SL-AoA, and SL-TDOA, the following SL measurements should be supported:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
Proposal 1: In order to support RTT-type solutions using SL, SL-AoA, and SL-TDOA, the following SL measurements should be supported:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

SL Positioning Measurements Report
The following agreement on SL positioning measurements report had been achieved the previous meeting:
	Agreement
With regards to the Sidelink Positioning measurement report,
· Study the contents of the measurement report  (e.g. time stamp(s), quality metric(s), ID(s), angular/timing/power measurements, etc)
· Study the time domain behavior of the measurement report (e.g. one-shot, triggered, aperiodic, semi-persistent, periodic)
· FFS whether the Sidelink Positioning measurement can be a high-layer report and/or a lower layer report.

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



Contents of the positioning measurement report
For the content of the sidelink positioning measurement report, the following elements need to be included:
· 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
In order to support RTT-type solutions using SL, SL-AoA, and SL-TDOA, the following SL measurements should be included in measurement report according to positioning method:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
In uU positioning, the DL PRS resource(s) for one TRP uniquely correspond to a resource identifier (dl-PRS-ID). The UE expects that one of these dl-PRS-ID along with a nr-DL-PRS-ResourceSetID and a nr-DL-PRS-ResourceID-r16 can be used to uniquely identify a DL PRS resource. UE needs to report measurement results (e.g. RSTD) and PRS resource information (i.e., PRS resource ID and/or set ID). Therefore, identification Information for a sidelink positioning measurement should also needs to be included in the sidelink positioning measurement report.

Proposal 2: For the content of the sidelink positioning measurement report, the following elements need to be included:
· 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

Proposal 3: The following SL measurements can be selectively included in the measurement report according to the positioning method:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

Signaling for the Positioning Measurement report
For the signaling for the SL Positioning Measurement report, the following two ways had been discussed in the previous meeting.
· Option 1: Higher layer signaling (e.g., RRC or MAC CE)
· Option 2: Low-layer signaling
For Option1, the measurement report is similar to the existing SL data transmission, which has little impact on the standard. 
For Option 2, it may need to define dedicated measurement reporting resources, which will have a large standard impact
In our view, SL positioning measurement report through higher layer signaling (e.g., RRC or MAC CE) should be supported.
Proposal 4: SL positioning measurement report through higher layer signaling (e.g., RRC or MAC CE) should be supported.

Time domain behavior of the measurement report
For the time domain behavior of the measurement report, the following three options had been discussed in previous meeting.
· Option 1: Periodic measurement report
· Option 2: Semi-persistent measurement report
· Option 3: Aperiodic measurement report
For periodic measurement report, it may cause resource waste and resource collision especially for sidelink resource selection mode 2. In our view, Semi-persistent and aperiodic measurement report should be supported.
 Proposal 5: Semi-persistent and aperiodic measurement report should be supported.
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1.1 UE ID information
In RAN1#109-e, the following agreement on positioning methods had been achieved [3].
	Agreement
With regards to the Positioning methods supported using SL measurements study further the following methods:
· RTT-type solutions using SL
· Study both single-sided (also known as one-way) and double-sided (also known as two-way) RTT
· SL-AoA
· Include both Azimuth of arrival (AoA) and zenith of arrival (ZoA) in the study
· SL-TDOA
· SL-AoD
· Corresponds to a method where RSRP and/or RSRPP measurements similar to the DL-AoD method in Uu. 
· Include both Azimuth of departure (AoD) and zenith of departure (ZoD) in the study
· Consider in the study at least the following aspects:
· Definition(s) of the corresponding SL measurements for each method
· Which method is applicable to absolute or relative positioning or ranging, including whether such categorization is needed to be discussed. 
· For angle-based methods, antenna configuration consideration(s) using practical UE capabilities
· Per-panel location, if UE uses multiple panels. 
· UE’s mobility, especially for V2X scenarios
· Impact of synchronization error(s) between UEs
· Existing SL measurements (e.g. RSSI, RSRP), and UE ID information etc, may be used.
· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified, or whether there will be a unified SL Positioning method.
· Note: When the study of carrier phase positioning and the evaluations of sidelink positioning have progressed, it can be reviewed whether carrier phase for sidelink can be considered in further work. Checkpoint at RAN1#110-e-Bis to see if sufficient information is available for this review.
Note: Companies are encouraged to describe the role of SL nodes and their interaction/coordination participating in each method


In SL transmission, the information of source ID (8bits) and destination ID (16 bits) is transmitted by means of the 2nd-stage SCI. The Rx UE can identify the Tx UE through the 2nd-stage SCI. Therefore, the following two Options can be considered for Rx UE to identify the SL-PRS from different Tx UE.
Option 1: Rx UE to identify the SL-PRS from different Tx UE according the N_ID of SL-PRS which associated with source ID.
Option 2: Rx UE to identify the SL-PRS from different Tx UE according 8-bits source ID carried by 2nd-stage SCI.
For SL-PRS scheduled by SCI, the Rx UE can identify the SL-PRS from different Tx UE through the 2nd-stage SCI. In our view, both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.
Proposal 6: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.

1.2 Joint SL and Uu Positioning
In Uu positioning, the LOS component from gNB in direct-link may be limited due to buildings and obstructions. In this case, hybrid positioning methods wherein one or more of the UE(s) perform SL measurements and UE position/ranging is estimated using measurements derived on both SL and Uu positioning can be used to improve positioning accuracy. For in-coverage scenarios, UE can use hybrid positioning method to achieve absolute positioning. In absolute positioning, the UE needs to measure the positioning reference signals sent by more than three positioning nodes whose positions are known and report the measurement results to the network. If a UE can act as a positioning node (that is, the location information is known), the UE needs to identify itself as a positioning node to target UEs. Therefore, the anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node. 


Figure 4.2: Example of hybrid positioning scenarios.
Proposal 7: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.

Conclusion
In this contribution, we provided initial views on measurements and reporting for SL positioning. In summary, we have following proposals:
Proposal 1: In order to support RTT-type solutions using SL, SL-AoA, and SL-TDOA, the following SL measurements should be supported:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

Proposal 2: For the content of the sidelink positioning measurement report, the following elements need to be included:
· 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

Proposal 3: The following SL measurements can be selectively included in the measurement report according to the positioning method:
· SL Rx-Tx measurement
· SL RSTD measurement
· SL RSRP measurement
· SL RSRPP measurement 
· SL RTOA measurement
· SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
Proposal 4: SL positioning measurement report through higher layer signaling (e.g., RRC or MAC CE) should be supported.
Proposal 5: Semi-persistent and aperiodic measurement report should be supported.
Proposal 6: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.
Proposal 7: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.
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