[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #113  	          	     		R1-2305635
May 22 – 26, 2023
_____________________________________________________________________Agenda item: 9.5.1.2
Source: LG Electronics
Title: 	Discussion on measurements and reporting for SL positioning
Document for: Discussion and decision
1. Introduction
The following agreements on the measurements and reporting for SL positioning were made in RAN1#112 meeting.
	Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details

Agreement
For a dedicated resource pool for positioning:
· No additional slots are needed to be supported

Agreement
For SL-PRS transmission, either dedicated resource pool(s) or shared resource pool(s) or both can be (pre-)configured in the only SL BWP of a carrier. 
· A UE can be (pre-)configured with one or more dedicated SL resource pools.
· A UE can be (pre-)configured with one or more shared SL resource pools.

Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.

Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool

Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI

Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS

Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH

Agreement
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design

Agreement
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported

Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS



In this contribution, we discuss the solutions for SL positioning measurement and reporting.
2. SL positioning measurement & report
	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


There was FFS point on the definition of DFN initialization time to be used for RTOA reference timing. In Uu link, SFN initialization time is defined as below.
	SFN Initialisation Time: BIT STRING (64)
Time in seconds relative to 00:00:00 on 1 January 1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second.


In sidelink, there is no such absolute timing reference for SL DFN. Instead, DFN is derived from the timing of the synchronization reference. As we’re discussing the cases where UE is out of network coverage, DFN can be derived from GNSS timing, synchronization reference UE’s timing, or UE’s autonomous generated timing. The resolution and the portion of bits assigned to integer/fractional part can be reused for DFN initialization time.
Proposal 1: When UE is synchronized to GNSS, DFN initialization time is derived from GNSS timing as defined in Section 5.8.12 of TS38.331.
Proposal 2: When UE is synchronized to a synchronization reference UE, DFN initialization time is derived from the synchronization reference UE’s DFN timing.
Proposal 3: When UE has no synchronization reference, DFN initialization time is determined by UE implementation.
Proposal 4: DFN initialization time is represented with 64 bits resolution, where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits.
Though SFN0 can be commonly used by the anchor UEs, the exact timing of SFN0 can be different among the anchor UEs. This is because the SSB timing received by the anchor UE is delayed by the distance between the anchor UE and gNB/eNB. To make the exactly aligned common timing between the anchor UEs, it is necessary to apply the timing advance (TA) that is used for UL transmission by the anchor UE. If SFN0 timing received by the anchor UE is advanced by TA/2, the resultant timing is identical to SFN0 timing of gNB/eNB. This timing can be used for T0
The same mechanism can also be applied for tSL-PRS. That is, the timing of SFN and the subframe number of the SL PRS can be advanced by TA/2 so that they are common to all the anchor UEs. With these timing advance of SFN and the subframe number timing, all the anchor UEs come to have a synchronized reception timing reference. This operation can be supported by (pre-)configuration at least for the RRC connected UE.
If the anchor UEs are directly synchronized to GNSS, the timing different between the anchor UEs are relatively small compare to the case where the anchor UEs are directly synchronized to gNB/eNB. This is because GNSS is much far from the anchor UEs than gNB/eNB, the distance difference between GNSS and the anchor UE will be very small among the different anchor UEs. In this case, T0 and tSL-PRS are DFN0 and DFN/subframe number, which are derived based on the GNSS timing.
Proposal 5: It is supported that at least when the anchor UEs are directly synchronized to gNB/eNB, SL RTOA  is determined as follows.
· T0 is the nominal beginning time of SFN0 - TA/2, where TA is the timing advance for UL transmission.
· tSL-PRS = (10nf + nsf) x 10-3tSRS=10nf+nsf×10-3, where nf and nsfnsf are the SFN and the subframe number of the SL-PRS respectively, which are determined based on SFN timing - TA/2.
· Applying TA/2 for RTOA timing reference determination is (pre-)configured.
If such a change of the SL synchronization source is caused by UE mobility, it’s more than the issue of reporting the actual SL PRS transmission time. If UE1 or UE2 moves after SL PRS transmission or reception from the location A to the location B, the distance between two UEs changes. As a result, the positioning accuracy of SL RTT will be severely degraded. This issue was pointed out in our companion contribution [1]. If this issue needs to be resolved, the only solution is to report the displacement between SL PRS reception and transmission. This issue is valid regardless of the change of SL synchronization source.
Proposal 6: The distance and direction by UE movement between SL PRS transmission and reception timing is reported together with the associated RX-TX time difference measurement in SL RTT.
The mobility issue discussed in SL RTT also applies to SL TDOA. If SL PRSs from two anchor UEs are transmitted in different timings, there is possibility that the anchor UEs or a target UE can move during the interval between those different timings. This for sure degrades the positioning accuracy and needs to be compensated. The similar solution for SL RTT can be used for SL TDOA to overcome UE’s mobility.
Proposal 7: The distance and direction by UE movement between two SL PRS reception timings is reported together with the associated RSTD measurement in SL TDOA.
	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


During the SI phase, there were discussions on the definition of SL PRS resource. Our understanding on the SL PRS resource is similar to DL PRS resource defined for DL positioning. Based on the DL PRS resource defined in the conventional DL positioning method, we can define SL PRS resource as a set of resources for a single sample or instance of measurement. That is, the SL PRS resource is defined according to the SL PRS comb size, SL PRS RE offset, and the number of symbols for SL PRS. This is the single instance as a minimum resource unit for SL positioning measurement.
Proposal 8: SL PRS resource is defined as a set of SL resources, which is used for the measurement of a single sample/instance of SL PRS.
If the multiple SL PRS resources can be TDMed within a slot, the resolution of time stamp used for representing reception timing of SL PRS resource needs to be in a symbol level, rather than a subframe or a slot level. As a result, time stamp for SL positioning measurement report should include a frame number, a slot number, and a symbol number.
The frame number in time stamp can be based on DL reference timing or SL reference timing. If DL reference timing is used, SFN is included in time stamp. If SL reference timing is used, DFN is included in time stamp. Regarding the symbol number, as there will be only a possible number of SL PRS resources that can be TDMed in a slot, depending on the number of symbols of SL PRS resource, a symbol number can be replaced with a SL PRS resource index in a slot for overhead reduction. SL PRS resource index represents the order of the candidate SL PRS resource positions in a slot.
Proposal 9: Time stamp for SL positioning measurement report includes at least the followings.
· SFN/DFN
· Slot number
· Symbol number (or SL PRS resource index within a slot)
Similar to DL TDOA measurement report, RSTD-based SL TDOA measurement report can include the information about the reference anchor UE with its SL PRS resource, and the associated anchor UE with its SL PRS resource for RSTD measurement. Those two anchor UEs can be represented by UE ID, or the associated SL PRS ID that is mapped to only one UE.
About the measurement value, a time stamp is used to indicate the timing of the received SL PRS resource of the associated anchor UE. For RSTD-based SL TDOA based positioning, RSTD between the reference SL PRS resource and the associated SL PRS resource is measured and reported. Similar to DL TDOA case, expected RSTD range and uncertainty can be included in the measurement report as additional information.
The resultant RSTD-based SL TDOA measurement report fields are listed in the following proposal.
Proposal 10: RSTD-based SL TDOA measurement report includes at least the followings.
· Reference SL PRS ID (or the reference anchor UE ID)
· Reference SL PRS resource ID
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RSTD
· Expected RSTD and uncertainty
As discussed earlier, the RTOA reference time is determined based on the SL synchronization source. That is, SFN and subframe number are used when gNB/eNB is selected as SL synchronization source of the anchor UE. If GNSS is selected as SL synchronization source of the anchor UE, DFN and subframe number are used for defining RTOA reference time. It is beneficial to include the SL synchronization source in the RTOA-base SL TDOA measurement report.
Proposal 11: RTOA-based SL TDOA measurement report includes at least the followings.
· SL synchronization source (gNB/eNB or GNSS)
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RTOA
· Expected RTOA and uncertainty
Similar to SL TDOA, the information about the received SL PRS resource needs to be included in the measurement report. They include the received SL PRS ID or the ID of UE that transmitted SL PRS, the received SL PRS resource ID and index.
As discussed above, some information about the identification of the transmitted SL PRS resource can help. For example, the transmitted SL PRS resource ID and index can be included in the measurement to avoid any ambiguity of timing. Another example is that RE index of the transmitted SL PRS resource can be included to indicate the TX beam index when the different TX beam transmission is based on the different RE index. This helps RX UE to exactly identify which beam needs to be used for proper reception, given the reception timing based on the RX-TX time difference. Which information can be included as the identification of the transmitted SL PRS resource needs further discussion.
The resultant SL single-sided RTT measurement report fields are listed in the following proposal.
Proposal 12: SL single-sided RTT measurement report includes at least the followings.
· Received SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID
· Time stamp of the received SL PRS resource
· Measured RX-TX time difference
· Expected RX-TX time difference and uncertainty
There were FFS points regarding the details of double-sided SL RTT without SL PRS transmission order restriction. The following paragraphs treat these issue.
	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 possible issue of double-side RTT for SL positioning is the fixed order of SL PRS transmissions (e.g. UE1 to UE2, then UE2 to UE1 followed by again UE1 to UE2). This fixed order makes the SL PRS resource allocation inflexible from the resource utilization point of view. Especially when UE determines the SL resources for SL PRS transmission, such an order may reduce the possible combinations of the available resources and enlarge the latency due to inflexible resource selection. Instead, more flexible order can be used to remove the issues discussed above.
For example, the only rule to be satisfied can be the asymmetric number of SL PRS transmissions between UEs. Either UE1 or UE2 can transmits two SL PRSs while the other UE transmits only one SL PRS. The order of the SL PRS transmissions are not fixed, so the SL PRS resources can be selected more flexibly considering the SL transmission channel status and the delay requirement. The example of SL PRS transmission order of the modified double-sided RTT are depicted in Figure 2 and Figure 3 while the original SL PRS transmission order is in Figure 1. This flexible way of SL PRS transmission for double-side RTT should keep the benefit of insensitivity to the clock offset, which is provided by the original double-side RTT.
[image: ]
[bookmark: _Ref115340606]Figure 1 SL PRS transmission of double-sided RTT (type-1)
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[bookmark: _Ref115340571]Figure 2 SL PRS transmission of the modified double-sided RTT (type-2)
[image: ]
[bookmark: _Ref115340593]Figure 3 SL PRS transmission of the modified double-sided RTT (type-3)
We have simulated the three types of SL RTT shown in Figure 1 to Figure 3, to see whether there is any performance impact on robustness to the clock frequency offset depending on the order of SL PRS transmission. Figure 4 shows the positioning errors of the three type of SL RTT are almost identical and negligible. Therefore, the order of SL PRS transmissions can be changed without performance loss according to the channel state or UE transmission condition.
[image: ]
[bookmark: _Ref127532234]Figure 4 Performance of SL RTT with different SL PRS transmission order
Observation 1: The order of three SL PRS transmissions for the double-side RTT can be changed without any performance degradation.
Proposal 13: Double-sided SL RTT without SL PRS transmission order restriction is supported.
There are 2 types of double-sided(DS) SL RTT methods. The type 1 is the case where UE1 is a target UE and UE2 is an anchor UE in Figure 1 to Figure 3. In this type, a target UE transmits SL PRS two times while an anchor UE transmits SL PRS one time. The type 2 is the case where UE2 is a target UE and UE2 is an anchor UE in Figure 1 to Figure 3. In this type, a target UE transmits SL PRS one time while an anchor UE transmits SL PRS two times. Considering the network-based DS SL RTT operation, there is no signaling overhead difference between two types of DS SL RTT methods.
Observation 2: There are 2 types of double-sided SL RTT methods. In Type 1, a target UE transmits SL PRS two times while an anchor UE one time. In Type 2, an anchor UE transmits SL PRS two times while a target UE one time.
Regarding the order of SL PRS transmission, there are 3 types of SL PRS transmission order set for each DS SL RTT method, as shown in Figure 1 to Figure 3. For example of the type-1 DS SL RTT method, in type 1 SL PRS transmission order, the target UE and the anchor UE transmits and receives in turn, as shown in Figure 1. In type 2, the target UE first transmits SL PRS two times, then receives SL PRS one time from the anchor UE, as shown in Figure 2. In type 3, the target UE first transmits SL PRS one time, then receives SL PRS two times from the anchor UE, as shown in Figure 3.
Observation 3: There are 3 types of SL PRS transmission orders for each type of double-sided SL RTT method.
Observation 4: For LMF-based SL positioning, there is no difference in signaling overhead among the types of double-side SL RTT method and SL PRS transmission order set.
Those two kinds of type information – one for DS SL RTT method, and the other for SL PRS transmission order set – needs to be reported to the location calculation entity, so that it calculates the location with the proper set of SL PRS transmission resources.
Proposal 14: The measurement report of double-sided SL RTT includes the information on which type of double-sided SL RTT methods and which type of SL PRS transmission order are used.
Proposal 15: SL double-sided RTT measurement report includes at least the followings.
· Type of double-sided SL RTT method
· Type of SL PRS transmission order
· SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID #1
· Time stamp of the received SL PRS resource #1
· If two SL PRS resources are received
· Received SL PRS resource ID #2
· Time stamp of the received SL PRS resource #2
· Measured RX-TX time difference #1
· Expected RX-TX time difference #1 and uncertainty
· Measured RX-TX time difference #2
· Expected RX-TX time difference #2 and uncertainty
	FL proposal 3.1.3-v1: 
For SL-PRS based Rx-Tx measurement, support the functionality of SL Rx-Tx measurement not being reported but the SL-PRS transmission time being adjusted based on the measurement.


In RAN1#112bis-e meeting, there were discussions on whether or not to support the report-free RTT based SL positioning. It is actually not a ‘report-free’ operation, but another type of reporting, which does not require the conventional measurement report.
Major concern was the interference problem caused by arbitrarily adjusting SL PRS transmission timing to maintain the fixed Rx-Tx time difference so as not to report the measurement. There was an argument that the cyclic shifting of SL PRS in time domain does not require SL PRS transmission timing adjustment, so there would be no interference issue. Though the solution may not cause the interference problem, it has another issue of insufficiency in maintaining the fixed of Rx-Tx time difference. The reason is that the received SL PRS timing can be in-between the time domain samples, but the cyclic shift resolution should be based on the time-domain sample interval. As a result, the resultant cyclic shift of SL PRS in time domain will not accurately represent the real timing of the received SL PRS.
One possible solution would be adjust the timing by the phase rotation in frequency domain. The time domain shift is equivalent to the phase rotation in frequency domain. One practical difference is that the phase rotation can provide better resolution of the timing adjustment than the cyclic shift in time domain. The phase rotation is not restricted by the sample interval in time domain. Therefore, the phase-rotation based SL RTT provides a benefit of removing the measurement report transmission, without any loss of SL positioning accuracy.
Proposal 16: SL PRS phase-rotation based SL RTT is supported.
	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. 


There was an agreement in RAN1#112bis-e meeting to support per-ARP measurement for SL positioning. In multi-antenna based SL positioning, if UE reports measurement to the position calculation entity (e.g. LMF or server UE), the measurement report should include the information about each antenna. The possible antenna information may include the ARP ID and the location information of each antenna. The location information may include the relative distance between each panel and the relative direction between each panel. The position calculation entity can estimate the UE location by considering both measurements and those antenna information.
Proposal 17: For per-ARP measurement, ARP ID and the relative location information between ARPs are reported together.
3. Conclusions
In this contribution, the solutions for SL positioning measurement and reporting were discussed. The following proposals were made as a conclusion.
Proposal 1: When UE is synchronized to GNSS, DFN initialization time is derived from GNSS timing as defined in Section 5.8.12 of TS38.331.
Proposal 2: When UE is synchronized to a synchronization reference UE, DFN initialization time is derived from the synchronization reference UE’s DFN timing.
Proposal 3: When UE has no synchronization reference, DFN initialization time is determined by UE implementation.
Proposal 4: DFN initialization time is represented with 64 bits resolution, where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits.
Proposal 5: It is supported that at least when the anchor UEs are directly synchronized to gNB/eNB, SL RTOA  is determined as follows.
· T0 is the nominal beginning time of SFN0 - TA/2, where TA is the timing advance for UL transmission.
· tSL-PRS = (10nf + nsf) x 10-3tSRS=10nf+nsf×10-3, where nf and nsfnsf are the SFN and the subframe number of the SL-PRS respectively, which are determined based on SFN timing - TA/2.
· Applying TA/2 for RTOA timing reference determination is (pre-)configured.
Proposal 6: The distance and direction by UE movement between SL PRS transmission and reception timing is reported together with the associated RX-TX time difference measurement in SL RTT.
Proposal 7: The distance and direction by UE movement between two SL PRS reception timings is reported together with the associated RSTD measurement in SL TDOA.
Proposal 8: SL PRS resource is defined as a set of SL resources, which is used for the measurement of a single sample/instance of SL PRS.
Proposal 9: Time stamp for SL positioning measurement report includes at least the followings.
· SFN/DFN
· Slot number
· Symbol number (or SL PRS resource index within a slot)
Proposal 10: RSTD-based SL TDOA measurement report includes at least the followings.
· Reference SL PRS ID (or the reference anchor UE ID)
· Reference SL PRS resource ID
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RSTD
· Expected RSTD and uncertainty
Proposal 11: RTOA-based SL TDOA measurement report includes at least the followings.
· SL synchronization source (gNB/eNB or GNSS)
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· Time stamp of SL PRS resource
· Measured RTOA
· Expected RTOA and uncertainty
Proposal 12: SL single-sided RTT measurement report includes at least the followings.
· Received SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID
· Time stamp of the received SL PRS resource
· Measured RX-TX time difference
· Expected RX-TX time difference and uncertainty
Observation 1: The order of three SL PRS transmissions for the double-side RTT can be changed without any performance degradation.
Proposal 13: Double-sided SL RTT without SL PRS transmission order restriction is supported.
Observation 2: There are 2 types of double-sided SL RTT methods. In Type 1, a target UE transmits SL PRS two times while an anchor UE one time. In Type 2, an anchor UE transmits SL PRS two times while a target UE one time.
Observation 3: There are 3 types of SL PRS transmission orders for each type of double-sided SL RTT method.
Observation 4: For LMF-based SL positioning, there is no difference in signaling overhead among the types of double-side SL RTT method and SL PRS transmission order set.
Proposal 14: The measurement report of double-sided SL RTT includes the information on which type of double-sided SL RTT methods and which type of SL PRS transmission order are used.
Proposal 15: SL double-sided RTT measurement report includes at least the followings.
· Type of double-sided SL RTT method
· Type of SL PRS transmission order
· SL PRS ID (or target/anchor UE ID)
· Received SL PRS resource ID #1
· Time stamp of the received SL PRS resource #1
· If two SL PRS resources are received
· Received SL PRS resource ID #2
· Time stamp of the received SL PRS resource #2
· Measured RX-TX time difference #1
· Expected RX-TX time difference #1 and uncertainty
· Measured RX-TX time difference #2
· Expected RX-TX time difference #2 and uncertainty
Proposal 16: SL PRS phase-rotation based SL RTT is supported.
Proposal 17: For per-ARP measurement, ARP ID and the relative location information between ARPs are reported together.
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