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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 some conclusions capture in [1]. This contribution will provide our further considerations based on RAN1 agreements.
2	Discussion
	Issue 1-2-1: Whether to define measurement period requirements for the following measurement types: 
Agreements:
· Define measurement period requirements for the following measurement types
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· FFS for SL-PRS RTOA, SL-PRS AOA/ZOA


[bookmark: _GoBack]As shown above, it was agreed to define core requirements for SL-PRS RSRP, RSRPP, RSTD and Rx-Tx measurements. And whether to define core requirements for RTOA and AoA/ZoA needs further discussion. In legacy Uu link positioning, no requirement is defined for UL RTOA since it is measured at gNB side. However, RTOA is also performed by sidelink UE in this scenario. In our understanding, RTOA is quite similar as RSTD by replacing the measured TOA of PRS resource from the reference cell as the configured timing. The corresponding requirements could be introduced with limited work efforts. For AoA/ZoA, plenty of simulations are required to evaluate the measurement accuracy. If no performance requirement will be defined, it is not necessary to define delay requirements for AoA/ZoA. 
Proposal 1: Define the measurement period requirements for SL-PRS RTOA.
	Issue 1-2-2: How to define the measurement period requirements: 
< Way forward >
· Option 1: 
· RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements. 
· Option 2: 
· RAN4 prioritizes measurement period requirements for SL-PRS-RSRP and further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Option 3: 
· For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams  
· Gap sharing with Uu positioning and/or RRM measurement

	Agreement
An AGC symbol preceding a SL PRS resource is not considered as part of the SL PRS resource itself.

	Agreements (on-line session):
· In Rel-18, RAN4 will discuss and define requirements for SL positioning in FR1 only.

	Issue 1-1-6: Applicable gap condition: 
Agreements:
· RAN4 to define the requirements for SL-PRS based measurement without measurement gap. 


Generally, we agree with option 1 that more RAN1/2 conclusions are needed to define the exact SL-PRS measurement period, such UE processing capabilities. Based on the requirements for different types of PRS measurements in Uu link positioning, the measurement period for RSRP is simpler due to the lack of TEG. We are fine with option 2 to prioritize SL-PRS RSRP measurements. As for the number of samples in option 3, we think at least 1 SL-PRS sample for AGC could be reduced. According to RAN1 conclusion, an AGC symbol preceding a SL-PRS resource is introduced. There is no need to waste PRS samples for AGC. 
Proposal 2: The 4 samples could be reduced since an additional AGC symbol preceding a SL-PRS resource.
RAN4 already agreed to define requirements for SL position in FR1 only, then 1 Rx beam can be assumed. 
Proposal 3: The 1 Rx beam could be assumed for SL-PRS measurement in FR1.   
	Issue 1-4-1: Timing error limit requirements
Agreements:
· RAN4 to discuss the impact of UE timing error requirements on the sidelink positioning measurement period and accuracy requirements. 
< Way forward >
· Option 1: 
· RAN4 needs to specify a more stringent timing error limit requirement for SL positioning. 
· Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Option 2: 
· RAN4 can reuse current Te requirements in order to define the performance requirements. In parallel RAN4 could check feasibility for improved Te requirements.
· Option 3: 
· Reuse the existing Te requirements for SL positioning in Rel-18.
· Option 4: 
· Other options are not precluded.


Only the timing-based SL-PRS measurements are impacted by UE transmission timing requirements. Then at least for SL-PRS RSRP, RSRPP and AoA/ZoA measurements, the existing Te requirements could be reused. For RTOA, SL-PRS will be transmitted by one single UE and measured by multiple UEs. The larger timing error at the transmitter, if exist, is common for all receivers and can be cancelled by making difference between RTOAs. The impacts to positioning accuracy is quite limited in our view, and therefore we think the existing Te requirements can also apply. DL-TDOA positioning performance is higher dependent on the synchronization performance among Tx anchor UEs. There a more stringent Te requirement is expected, and it is feasible since anchor UEs generally have higher capability. For Rx-Tx time difference measurement for relative positioning or ranging, it is hard to guarantee a stringent Te requirement for each vehicular UE. We prefer to reuse the existing requirement in this case but are also open to further discussion.
Proposal 4: For UE transmit timing requirements, 
· Reuse the existing Te requirement for SL-PRS RSRP, RSRPP, AoA/ZoA and RTOA measurement. 
· A more stringent Te requirement can be considered for Tx anchor UEs for RSTD measurement.
· FFS whether to reuse the exiting Te requirement for Rx-Tx time difference measurement.
	Issue 1-5-1: Impact of SL-DRX
< Way forward >
· Option 1: 
· RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements. 
· Option 2: 
· RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.


For Uu link positioning, the same measurement period requirements apply without DRX as well as any DRX configuration. SL-DRX is introduced for power saving and we don’t think this feature is essential for SL positioning. In summary, we are fine to prioritize non-DRX case.  
Proposal 5: Prioritize non-DRX case to define the measurement period for SL-PRS measurement. 
	Issue 1-5-2: Impact of S-SSB
< Way forward >
· Option 1: 
· Considering that the resources for SL PRS are TDMed with that for S-SSB, the sharing mechanism such as CSSF or K defined in NR Uu-link cannot be reused for sidelink and a new sharing mechanism between SL PRS and S-SSB should be considered. 

	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, there is no need to consider the sharing mechanism between SSB and PRS in NR Uu-link. 
Observation 1: S-SSB slots are excluded from resource pool, and SL-PRS is transmitted within resource pool. 
Proposal 6: Not consider sharing mechanism between SL-PRS and S-SSB measurement.
3	Conclusion
Based on RAN1 progress, this contribution gave our considerations on defining RRM requirements for SL positioning and the following proposals:
Observation 1: S-SSB slots are excluded from resource pool, and SL-PRS is transmitted within resource pool. 
Proposal 1: Define the measurement period requirements for SL-PRS RTOA.
Proposal 2: The 4 samples could be reduced since an additional AGC symbol preceding a SL-PRS resource.
Proposal 3: The 1 Rx beam could be assumed for SL-PRS measurement in FR1.   
Proposal 4: For UE transmit timing requirements, 
· Reuse the existing Te requirement for SL-PRS RSRP, RSRPP, AoA/ZoA and RTOA measurement. 
· A more stringent Te requirement can be considered for Tx anchor UEs for RSTD measurement.
· FFS whether to reuse the exiting Te requirement for Rx-Tx time difference measurement.
Proposal 5: Prioritize non-DRX case to define the measurement period for SL-PRS measurement. 
Proposal 6: Not consider sharing mechanism between SL-PRS and S-SSB measurement.
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