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12A	NR Sidelink Measurements for Positioning
12A.1	Introduction
Clause 12A contains requirements for UE capable of V2X or 5G ProSe operation, which is also capable of performing SL positioning measurements defined in TS 38.215 [4], including SL RSTD, SL PRS-RSRP, SL Rx-Tx time difference, SL PRS-RSRPP measurements, SL AoA, and SL RTOA, provided that:
- 	The SL-PRS are received on NR PC5 interface within a single sidelink BWP on a single carrier,
-	The UE is in any cell selection state or the UE is inside NG-RAN coverage while configured for SL positioning operation on a sidelink carrier, which is dedicated to only sidelink operation, and configured with only a PCell on WAN carrier, and
-	The measuring UE is the location target UE or an anchor UE, and
-	The UE is not required to monitor PSCCH, which is associated with SL-PRS in the same slot, outside the SL-DRX active time.
NOTE 1:	Any cell selection state refers to a UE that is out of network coverage and is not associated with a serving cell on any carrier as defined in TS 38.304 [1].
NOTE 2:	When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 9 assuming that UE has a dedicated RX/TX chain for the sidelink operation. Otherwise, the UE may interrup the SL positioning measurements in order to meet the measurement requirements specified in Clause 9.
Prior to performing SL-PRS based measurements, the target UE may need to perform the discovery procedure to discover anchor UEs according to TS 38.305 [22].
12A.2	SL-RSTD measurements
12A.2.1	Introduction
The requirements in clause 12A.2 apply for SL RSTD measurements of the first and additional paths.
The requirements in clause 12A.2 shall apply provided the UE has received a RequestLocationInformation message from LMF or another UE via SLPP [37] requesting the UE to measure and report SL RSTD measurements defined in TS 38.215 [4] based on SL-PRS.
12A.2.2	Requirements Applicability
The requirements in clause 12A.2 apply for periodic, aperiodic, and triggered RSTD measurements, provided:
-	SL RSTD related side conditions given in clause 10.4A.2.2TBD for FR1 are fulfilled, for a corresponding Band.
12A.2.3	Measurement Capability
UE SL RSTD measurement capability is as indicated by the UE in: 
SL-TDOA-ProvideCapabilities, according to TS 38.355 [37].
12A.2.4	Measurement Reporting Requirements
The measurement reporting delay is defined as the time between the moment when the measurement report is triggered and the moment when the UE starts to transmit the measurement report over the air interface. 
For UE reporting to LMF, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 
For UE reporting to another UE, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the STCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the transmitted STCH. The delay uncertainty is: 2 x TTISTCH where TTISTCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
This measurement reporting delay excludes any delay caused by no SL resources for UE to send the measurement report.
The reported SL RSTD measurement values contained in measurement reports shall be based on the measurement report mapping requirements specified in clauses 10.4A.2.1TBD.
The SL RSTD measurements performed and reported according to this section shall meet the SL RSTD measurement accuracy requirements in clause 10.4A.2.2TBD, for each measured SL-PRS resource.
12A.2.5	Measurements Period Requirements
When the physical layer receives the last of SL-TDOA-ProvideAssistanceData and SL-TDOA-RequestLocationInformation from LMF or another UE via SLPP [37], the UE shall be able to perform one or moremultiple SL RSTD measurements based on SL-PRS from one or more other SL UEs (up to the UE capability specified in Clause 12A.2.3), with each SL RSTD measurement based on including measurement SL-PRS from the reference UE and SL-PRS from another anchor UEon the measured target link and the reference link, as defined in TS 38.215 [4]. The SL RSTD measurement shall be performed during the measurement period  is defined as:
  , 
where
S is the number of samples per measured link, defined below:
 = 1 for SL-PRS bandwidth>48 PRBs,
 = 4 for SL-PRS bandwidth≤48 PRBs,
For each SL-PRS sample s of the target measured link, which is received within a slot where the UE receives SCI and the associated SL-PRS within its capabilities [Components 2 and 3 of FG 41-1-1], is defined as:
 , for s<S, where  and  are the beginning of the first slot  of SL-PRS sample s+1 and SL-PRS sample s, respectively, 
for s=S, 
 is the duration of the slot carrying  SL-PRS sample s of the SL RSTD measurement,
 is the processing time given by the UE capability in [Components 4 of FG 41-1-1].
[A UE may drop one or more SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities in [FG 41-1-1]. 
For a single-sample measurement, the whole measurement may not be performed.]
If the synchronization reference source changes during  at the measuring UE or at the UE configured to transmit SL-PRS for the target measured or reference link for the SL RSTD measurement, e.g., known from the UE’s own synchronization source or from SL-RTD-Info [37], while the UE is performing the SL RSTD measurement, then the UE shall restart the SL RSTD measurement after the synchronization reference source change and shall send the measurement report during a measurement period, which can be longer than .
[FFS: If the synchronization reference source changes at the measuring UE or at the UE configured to transmit SL-PRS for the target measured or reference link for the SL RSTD measurement, while the measuring UE is performing the SL RSTD measurement, then the measuring UE shall restart the SL RSTD measurement and shall send the measurement report no later than:
	 , 
where K is the number of restarts due to the synchronization source changes.]
The requirements in this clause apply, provided that no SL-PRS symbols are dropped due to, e.g., selection or reselection of synchronization reference source according to clause 12.4 during the measurement period . Otherwise, the measurement period can be longer.
The requirements in this clause apply, provided that the reception of slots containing SL-PRS is not interrupted during the measurement period . Otherwise, if the reception of the slots containing SL-PRS is interrupted, the measurement period can be longer.
12A.3	SL-RSRP measurements
12A.3.1	Introduction
The requirements in clause 12A.3 apply for SL PRS-RSRP measurements and for SL PRS-RSRP path measurements of the first and additional paths.
The requirements in clause 12A.3 shall apply provided the UE has received a RequestLocationInformation message from LMF or another UE via SLPP [37] requesting the UE to measure and report SL PRS-RSRP measurements defined in TS 38.215 [4] based on SL-PRS.
12A.3.2	Requirements Applicability
The requirements in clause 12A.3 apply for periodic, aperiodic, and triggered SL PRS-RSRP measurements, provided:
-	SL PRS-RSRP related side conditions given in clause 10.4A.3.2TBD for FR1 are fulfilled, for a corresponding Band.
12A.3.3	Measurement Capability
UE SL PRS-RSRP measurement capability is as indicated by the UE in: 
SL-TDOA-ProvideCapabilities, SL-RTT-ProvideCapabilities, SL-AOA-ProvideCapabilities, or SL-TOA-ProvideCapabilities, according to TS 38.355 [37],
[FG41-1-1].
12A.3.4	Measurement Reporting Requirements
The measurement reporting delay is defined as the time between the moment when the measurement report is triggered and the moment when the UE starts to transmit the measurement report over the air interface. 
For UE reporting to LMF, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 
For UE reporting to another UE, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the STCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the transmitted STCH. The delay uncertainty is: 2 x TTISTCH where TTISTCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
This measurement reporting delay excludes any delay caused by no SL resources for UE to send the measurement report.
The reported SL PRS-RSRP measurement values contained in measurement reports shall be based on the measurement report mapping requirements specified in clauses 10.4A.3.1TBD.
The SL PRS-RSRP measurements performed and reported according to this section shall meet the SL PRS-RSRP measurement accuracy requirements in clause 10.4A.3.2TBD, for each measured SL-PRS resource.
12A.3.5	Measurements Period Requirements
When the physical layer receives the last of:
-	SL-TDOA-ProvideAssistanceData and SL-TDOA-RequestLocationInformation, or
-	SL-AOA-ProvideAssistanceData and SL-AOA-RequestLocationInformation, or
-	SL-TOA-ProvideAssistanceData and SL-TOA-RequestLocationInformation, or
-	SL-RTT-ProvideAssistanceData and SL-RTT-RequestLocationInformation,
from LMF or another UE via SLPP [37], the UE shall be able to perform multiple SL PRS-RSRP measurements based on SL-PRS from one or more other SL UEs (up to the UE capability specified in Clause 12A.3.3), as defined in TS 38.215 [4]. The SL PRS-RSRP measurement shall be performed during the measurement period  defined as:
  ,
where
S is the number of samples per measured link, defined below:
 = 1 for SL-PRS bandwidth>48 PRBs,
 = 4 for SL-PRS bandwidth≤48 PRBs,
For each SL-PRS sample s of the target measured link, which is received within a slot where the UE receives SCI and the associated SL-PRS within its capabilities [Components 2 and 3 of FG 41-1-1],  is defined as:
 , for s<S, where  and  are the beginning of the first slot of SL-PRS sample s+1 and SL-PRS samples s, respectively,
for s=S, is the time for completing the last sample of the SL PRS-RSRP measurement,
 is the duration of the slot carrying SL-PRS sample s of the SL PRS-RSRP measurement,
 is the processing time given by the UE capability in [Components 4 of FG 41-1-1].
If the synchronization reference source changes during  at the measuring UE or at the UE configured to transmit SL-PRS for the SL PRS-RSRP measurement, while the measuring UE is performing the SL PRS-RSRP measurement, e.g., known from the UE’s own synchronization source or from SL-RTD-Info [37], then the UE shall continue performing the SL PRS-RSRP measurement after the synchronization reference source change, while meeting the measurement period  defined in this clause and the accuracy requirements in clause 10.4A.3.2TBD.
The requirements in this clause apply, provided that no SL-PRS symbols are dropped due to, e.g., selection or reselection of synchronization reference source according to clause 12.4 during the measurement period . Otherwise, the measurement period can be longer.
The requirements in this clause apply, provided that the reception of slots containing SL-PRS is not interrupted during the measurement period . Otherwise, if the reception of the slots containing SL-PRS is interrupted, the measurement period can be longer.

12A.4	SL-Rx-Tx measurements
12A.4.1	Introduction
The requirements in clause 12A.4 apply for SL Rx-Tx measurements of the first and additional paths.
The requirements in clause 12A.4 shall apply provided the UE has received SL-RTT-RequestLocationInformation from LMF or another UE via SLPP [37] requesting the UE to measure and report SL Rx-Tx time difference measurements defined in TS 38.215 [4] based on SL-PRS.
12A.4.2	Requirements Applicability
The requirements in clause 12A.4 apply for periodic, aperiodic, and triggered SL Rx-Tx time difference measurements, provided:
-	SL Rx-Tx time difference related side conditions given in clause 10.4A.4.2[TBD] for FR1 are met for a corresponding Band.
-	The actual time difference between the corresponding SL-PRS transmission and reception used to derive the measurement is no larger than 160 ms. 
12A.4.3	Measurement Capability
SL Rx-Tx time difference measurement capability is as indicated by the UE in SL-RTT-ProvideCapabilities according to TS 38.355 [37].
12A.4.4	Measurement Reporting Requirements
The measurement reporting delay is defined as the time between the moment when the measurement report is triggered and the moment when the UE starts to transmit the measurement report over the air interface. 
For UE report to LMF, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
For UE report to another UE, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the STCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the sidelink STCH. The delay uncertainty is: 2 x TTISTCH where TTISTCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
The measurement reporting delay excludes any delay caused by no SL resources for UE to send the measurement report. 
The reported SL Rx-Tx time difference measurement values contained in measurement reports shall be based on the measurement report mapping requirements specified in clause 10.4A.4.1[TBD].
The SL Rx-Tx time difference measurements performed and reported according to this section shall meet the SL Rx-Tx time difference measurement accuracy requirements in clause 10.4A.4.2[TBD], for each measured SL-PRS resource.
12A.4.5	Measurement Period Requirements
[bookmark: _Hlk149663793]When the physical layer receives SL-RTT-ProvideAssistanceData message from SL-RTT-RequestLocationInformation message from LMF or another UE via SLPP [37], the UE shall be able to perform multiple SL Rx-Tx time difference measurements based on SL-PRS from one or more other SL UEs (up to the UE capability specified in Clause 12A.42.3), as defined in TS 38.215 [4]. For each individual SL- PRS resource measured by a UE, the SL Rx-Tx time difference measurement is performed during  defined as:

Wwhere, 
S is the number of samples for a single SL Rx-Tx measurement defined below: 
 = 1 for SL-PRS bandwidth > 48 PRBs,
 = 4 for SL-PRS bandwidth≤48 PRBs.
For SL-PRS sample s, which is received within a slot where the UE receives SCI and the associated SL-PRS is within its capabilities [Components 2 and 3 of FG 41-1-1],  is defined as: 
, for s<S, where  and  are the start of the s-th and (s+1)-th slot of SL-PRS samples s and SL-PRS samples s+1, respectively. 
for s = S,
 is the duration of the slot carrying SL-PRS sample s of SL Rx-Tx measurement. 
is the processing time as indicated via capability [component 4 of FG 41-1-1] of the UE performing the SL Rx-Tx time difference measurement. 
 is defined as below: 
If the UE reports the transmission timestamp of a SL PRS as defined in TS 38.215 [4], and the SL PRS transmission occurs after the SL PRS reception used to derive the measurement,  is the additional time delay from the SL PRS reception until the actual SL PRS transmission.
Otherwise, .
[A UE may drop one or more SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities in [FG 41-1-1]. 
· For a single-sample measurement, the whole measurement may not be performed.]

[FFS: If the synchronization reference source changes at the measuring UE or at the UE configured to transmit SL-PRS for the measurement, while the measuring UE is performing the SL Rx-Tx time difference measurement, then the measuring UE shall restart the SL Rx-Tx time difference measurement and shall send the measurement report no later than:
 ,
where K is the number of restarts due to the synchronization source changes.]
Editor’s note: FFS whether to limit the number of restarting.
The requirements in this clause apply, provided that no SL-PRS symbols are dropped due to, e.g., selection or reselection of synchronization reference source according to clause 12.4 during the measurement period . Otherwise, the measurement period can be longer.
The requirements in this clause apply, provided that the reception of slots containing SL-PRS is not interrupted during the measurement period . Otherwise, if the reception of the slots containing SL-PRS is interrupted, the measurement period can be longer.
12A.5	SL-RSRPP measurements
12A.5.1	Introduction
The requirements in clause 12A.5 shall apply provided the UE has received SL-TDOA-RequestLocationInformation or SL-AOA-RequestLocationInformation or SL-TOA-RequestLocationInformation or SL-RTT-RequestLocationInformation from LMF or another UE via SLPP requesting the UE to measure and report SL PRS-RSRPP measurements defined in TS 38.215 [4].
12A.5.2	Requirements Applicability
The requirements in clause 12A.5 apply for periodic and triggered SL PRS-RSRPP measurements, provided:
-	SL PRS-RSRPP related side conditions given in clause 10.4A.5.2 [TBD] for FR1 are met for a corresponding Band.
12A.5.3	Measurement Capability
SL PRS-RSRPP measurement capability is as indicated by the UE in SL-TDOA-ProvideCapabilities, SL-RTT-ProvideCapabilities, SL-AOA-ProvideCapabilities, or SL-TOA-ProvideCapabilities according to TS 38.355 [37].
12A.5.4	Measurement Reporting Requirements
The measurement reporting delay is defined as the time between the moment when the measurement report is triggered and the moment when the UE starts to transmit the measurement report over the air interface. 
For UE report to LMF, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
For UE report to another UE, this requirement assumes that the measurement report is not delayed by other SLPP signalling on the STCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the sidelink STCH. The delay uncertainty is: 2 x TTISTCH where TTISTCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PSSCH with subframe or slot or subslot duration. 
This measurement reporting delay excludes any delay caused by no SL resources for UE to send the measurement report. 
The reported SL PRS-RSRPP measurement values contained in measurement reports shall be based on the measurement report mapping requirements specified in clauses 10.4A.5.1[TBD]. 
The SL PRS-RSRPP measurements performed and reported according to this section shall meet the SL PRS-RSRPP measurement accuracy requirements in clause 10.4A.5.2[TBD], for each measured SL-PRS resource. 
12A.5.5	Measurement Period Requirements
When the physical layer receives 
-	SL-TDOA-ProvideAssistanceData message and SL-TDOA-RequestLocationInformation message, or
-	SL-AOA-ProvideAssistanceData message and SL-AOA-RequestLocationInformation message, or
-	SL-TOA-ProvideAssistanceData message and SL-TOA-RequestLocationInformation message, or
-	SL-RTT-ProvideAssistanceData message and SL-RTT-RequestLocationInformation message,
from LMF or another UE via SLPP, the measurement period requirements for SL PRS-RSRP defined in 12A.3.5 are reused for PRS-RSRPP measurement.

