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1	Introduction
As per the new WID on Expanded and Improved NR Positioning, one of the objectives is to support SL positioning and the corresponding requirements will be specified in RAN4. Last RAN4 meeting reached the following conclusions in [1]. This contribution will provide our further considerations based on RAN1 agreements.
	Issue 2-1-1: Applicable frequency range (FR)
Agreements (on-line session):
· In Rel-18, RAN4 will discuss and define requirements for SL 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. 


2	Discussion
	Agreement
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
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.
Agreement
· 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
Agreement
Companies are encouraged to provide expected measurement report content in the following table to facilitate discussion in RAN1 #112bis-e.
Note: this does not imply a different measurement report content for reporting to LMF or to UE.
Table 6.2 Collection of measurement report content
	
	reporting to LMF
	reporting to UE

	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
	
	

	etc
	
	





For SL positioning, several kinds of measurements including RTT-type, AoA and TDOA will be specified. During RAN1 meeting, the above measurements are discussed and defined. Correspondingly, the RRM requirements should also be introduced in RAN4 spec. In legacy Uu link positioning, both core and performance requirements for Rx-Tx, RSTD, RSRP and RSRPP measurements are introduced, which could be used as the starting point for SL positioning. Although no requirement is defined for UL RTOA measurement, it is quite similar as RSTD and the corresponding requirements could be introduced with limited work efforts. For AoA and ZoA, plenty of simulations are required to evaluate the measurement accuracy, we prefer to keep it open at this stage. 
Proposal-1: Define the RRM requirements for:
· 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
· FFS: SL PRS based AoA and ZoA measurement
	Agreement
A SL PFL is not defined. SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier. 


RAN1 agreed to define SL positioning RS directly contained within a single SL BWP and carrier. With such the restriction, UE could perform SL PRS measurement without MG and maintain SL communication simultaneously. 
Proposal-2: MG is not required for SL PRS measurement. 
Besides, it was agreed in RAN1 that SL PFL will not be defined which is quite different from Uu link. For multiple PFL scenario in Uu link, the total positioning measurement period is defined as the sum of measurement period for each PFL. Seems the sum-based approach is no appropriate any longer. Then, how to define the measurement delay for multiple PRS resources which is directly defined within a single SL BWP needs to be discussed. And further agreements on PRS design from RAN1 and RAN2 are expected. 
Proposal-3: Discuss how to define measurement delay for multiple PRS resources without PFL dependents on further agreements from RAN1 and RAN2. 
	TS 38.214 Clause 8.1
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon-r16 of the serving cell if provided or sl-TDD-Configuration-r16 if provided or sl-TDD-Config-r16 of the received PSBCH if provided, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
-	The reserved slots which are determined by the following steps.
1)	the remaining slots excluding  slots and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index. 
2)	a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-	The slots in the set are arranged in increasing order of slot index.


SL PRS will be transmitted in shared or dedicated resource pool, where the slots for S-SSB are excluded as shown above. Thanks to the TDM-based multiplexing feature, the sharing mechanism between SSB and PRS in NR Uu-link is not suitable and should be revised. 
Observation-1: The resources for SL PRS are TDMed with that for S-SSB, and the sharing mechanism in NR Uu-link should be revised.
3	Conclusion
Based on RAN1 progress, this contribution gave our considerations on defining RRM requirements for SL positioning and the following proposals:
Proposal-1: Define the RRM requirements for:
· 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
· FFS: SL PRS based AoA and ZoA measurement
Proposal-2: MG is not required for SL PRS measurement. 
Proposal-3: Discuss how to define measurement delay for multiple PRS resources without PFL dependents on further agreements from RAN1 and RAN2. 
Observation-1: The resources for SL PRS are TDMed with that for S-SSB, and the sharing mechanism in NR Uu-link should be revised.
4	Reference
[1] R2-2303190, WF on Expanded and Improved NR Positioning RRM requirements, Ericsson

	15/17	
