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Introduction
RAN4 started discussing requirements for the Rel-18 WI on expanded and improved NR positioning in RAN4#106 [1]. Initial agreements regarding the scope of RAN4 work related to SL positioning are listed below for reference.
In this brief paper we provide further proposals based on the RAN1 agreements reached to date.
Issue 2-1-1: Applicable frequency range (FR)
Agreements (on-line session):
· In Rel-18, RAN4 will discuss and define requirements for sidelink positioning in FR1 only.
Issue 2-1-2: Applicable coverage scenarios:
Agreements:
· RAN4 will prioritize requirements for SL positioning measurements performed by the UE only on the PC5.
· RAN4 to investigate whether the SL positioning measurement requirements will be defined in all or subset of the following coverage scenarios: in-coverage, out-of-coverage and partial coverage. 




Discussion
Reference signal
RAN1 has reached several initial agreements concerning the definition of the reference signal for SL positioning [2].
In contrast with DL PRS, the concept of positioning frequency layer (PFL) will not be carried over to SL positioning. Instead RAN1 has agreed that the RS for SL positioning will be contained within a single SL BWP, in a single carrier. RAN4 should defined requirements for this particular scenario.
Agreement (RAN1#112)
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier.



RAN4 should wait for further progress in RAN1 before starting to work on the detailed requirements for SL PRS-based measurements. E.g. whether something similar to a PPW will be defined to support SL PRS-based measurements.
Proposal 1: Define UE requirements for SL PRS-based positioning measurements performed within active BWP on a single carrier.
RAN1 has reached the following agreement regarding supported SL PRS patterns [2]. Both fully staggered and partially staggered patterns will be supported. In Rel-16/17 NR positioning, RAN4 defined accuracy requirements only for fully staggered DL PRS. In our view, it is reasonable to prioritize requirements for fully staggered SL PRS as well.
Agreement (RAN1#112)
For SL PRS in shared and dedicated resource pools, 
· SL PRS patterns with full staggering are supported.
· FFS: whether (M,N)=(6,6) is supported
· SL PRS patterns with partial staggering are supported at least for the following (M,N) pairs:
· (M, 2) with M = {1} 
· (M, 4) with M = {2} 
· FFS: constraints on maximum effective comb size
· FFS: support of partial staggering for other comb sizes
· FFS: Support of SL PRS patterns with M > N at least with full staggering.



Proposal 2: Define measurement accuracy requirements for fully staggered SL PRS patterns. FFS whether to define accuracy requirements for partially staggered SL PRS patterns.
RAN1 has agreed to support SL PRS transmission with and without periodic reservation. In the latter scenario, SL PRS could be transmitted once. That means that UEs could get only one (or few) opportunities to measure a SL PRS resource from a source. Also, in SL positioning we expect low-latency measurements are desired in many cases. RAN4 should defined requirements at least for single-sample measurements.
Agreement (RAN1#112)
For SL-PRS transmission, at least support the following
· SL-PRS transmissions with periodic reservation: SL-PRS transmissions which are being reserved with a similar mechanism as the SL periodic resource reservation for another TB in legacy SL communication 
· FFS: whether/what changes are needed
· SL-PRS transmissions without periodic reservation: SL-PRS transmissions in which the SL-PRS is transmitted at least once without periodic reservation, with a similar mechanism as in legacy SL communication with SL resource without periodic reservation.
· FFS: Maximum number of reservations and transmissions after triggering


Proposal 3: RAN4 to define requirements for SL PRS measurements assuming one sample (N_sample = 1). FFS whether to define requirements for N_sample > 1.

 Measurements
In this section we provide our views and proposals based on RAN1’s initial agreements on new measurements for SL positioning [2].
RAN1 has defined a new SL-PRS based RTOA measurement as shown below. Similar to UL RTOA, the measurement is the difference between the subframe start time derived from the received positioning RS and a reference time. Note that both the reference time and the subframe time will be subject to receiver error; both errors will impact the measurement accuracy. 

Agreement (RAN1#112)
· SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN



In Rel-16 RAN4 did not define measurement accuracy requirements for UL RTOA due to the difficulty of modeling timing error(s) associated with acquiring the reference time at each receiver. The same issue applies to SL RTOA and, if requirements are to be defined for SL RTOA, RAN4 needs to discuss how to address the issue.

Proposal 4: RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
For SL RTT-like positioning, RAN1 is still working on the definition of the Rx-Tx measurement. RAN4 should wait for further progress in RAN1.

Agreement (RAN1#112)
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.



Observation 1: RAN1 has not yet concluded on a definition for SL PRS-based Rx-Tx measurement. Wait for further progress.
RAN1 has agreed on definitions for RSRP and RSRPP for SL positioning. Our understanding is that in SL positioning, RSRP and RSRPP are used as supporting measurements. There will be no positioning method that relies exclusively on RSRP and/or RSRPP measurements.
Agreement (RAN1#112)
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
Agreement (RAN1#112)
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.



Observation 2: SL PRS-RSRP and SL PRS-RSRPP will be used as supporting measurements in SL positioning. i.e. they can be requested/reported together with other (primary) measurements but not by themselves.

Conclusions
Proposal 1: Define UE requirements for SL PRS-based positioning measurements performed within active BWP on a single carrier.
Proposal 2: Define measurement accuracy requirements for fully staggered SL PRS patterns. FFS whether to define accuracy requirements for partially staggered SL PRS patterns.
Proposal 3: RAN4 to define requirements for SL PRS measurements assuming one sample (N_sample = 1). FFS whether to define requirements for N_sample > 1.
Proposal 4: RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
Observation 1: RAN1 has not yet concluded on a definition for SL PRS-based Rx-Tx measurement. Wait for further progress.
Observation 2: SL PRS-RSRP and SL PRS-RSRPP will be used as supporting measurements in SL positioning. i.e. they can be requested/reported together with other (primary) measurements but not by themselves.
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