[bookmark: _Hlk32315000][bookmark: _Hlk77701553]3GPP TSG RAN WG4 Meeting #110	R4-2401615
Athens, GR, Feb. 26th – Mar. 1st, 2024
[bookmark: _GoBack]Agenda item:			8.14.3.1
Source:	vivo
Title:	Discussion on performance requirements for sidelink positioning
Document for:	Discussion
Introduction
In RAN4#109 meeting, there are discussions on the performance requirement of SL positioning and outcomes are captured in the WF [1]. In this paper, we provide our views on the issues of RRM performance requirements for SL positioning.
Discussion
[bookmark: _Hlk131435397]Accuracy requirements
The accuracy requirements for SL-PRS based measurement
SL RTOA
There is no UL-RTOA delay and accuracy requirement in Rel-16/17 NR positioning. In the previous discussion in RAN4#93 and RAN4#94, the concerns raised by companies are the work load and timeline for completing the WI for introducing requirement for UL-RTOA. However, no such concerns raised in Rel-18 positioning and delay requirement for SL RTOA is already defined. Based on the definition of SL RTOA and SL Rx-Tx captured in TS 38.215, we can observe that SL RTOA is similar as SL Rx-Tx.
	SL RTOA
The SL relative time of arrival (TSL-RTOA) is defined as the beginning time of SL subframe # i containing SL PRS received from a UE, relative to the relative time of arrival (RTOA) reference time. The SL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 or DFN 0, provided by SFN and DFN initialization time, respectively.
-	, where  and are the SFN or DFN and the subframe number of the SL PRS, respectively.

For frequency range 1, the reference point for TSL-RTOA measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for TSL-RTOA measurement shall be the Rx antenna of the UE.

SL Rx-Tx
The SL Rx – Tx time difference at a UE is defined as TUE-RX – TUE-TX

Where:
[bookmark: _Hlk136897932][bookmark: _Hlk136897906]-	TUE-RX is the UE received timing of sidelink subframe #i from a transmitting UE, defined by the first detected path in time.
[bookmark: _Hlk136897376]-	If the UE reports the transmission timestamp of a SL PRS, TUE-TX is the transmit timing of the sidelink subframe #j of the SL PRS of the UE. Otherwise, TUE-TX is the transmit timing of the UE of sidelink subframe #j that is closest in time to the subframe #i received from the transmitting UE. 
-	The same antenna reference point is used for receiver and transmitter for the Rx-Tx time difference measurement.

If the UE reports the transmission timestamp of a SL PRS, the SL Rx-Tx time difference is modulo wrapped around to result in values between -0.5 ms to +0.5 ms.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.



For SL RTOA, the reference time is determined based on synchronization source clock. For Rx-Tx transmit timing is also determined based on synchronization source clock. Therefore, the essential measurement for SL RTOA and SL Rx-Tx is both the SL-PRS receive timing measurement. In that case, the requirements and side conditions for SL Rx-Tx measurement can be reused.
Proposal 1: RAN4 to define accuracy requirements for SL RTOA measurement. The requirements and side conditions for SL Rx-Tx measurement are reused.
SL AOA/ZOA
RAN4 has not define requirements for UL AoA in Rel-16/17 NR positioning, the main concern is that the complexity of antenna and test system building, which still exists in SL positioning. Therefore, it is unnecessary for RAN4 to define accuracy requirement for SL AOA/ZOA measurement.
Proposal 2: RAN4 not to define accuracy requirements for SL AOA/ZOA measurement. 
SL RSTD and SL Rx-Tx
According to the legacy NR positioning RRM  delay and accuracy requirements for DL RSTD and UE Rx-Tx time difference and the definitions captured in TS 38.215, the accuracy requirements for SL RSTD and SL Rx-Tx should be defined and the framework for Rel-16 PRS measurement accuracy requirement can be reused.
Proposal 3: Reuse the framework of Rel-16 PRS measurement accuracy requirement for SL RSTD and SL Rx-Tx time difference.
SL RSRP and SL RSRPP
In Rel-18, SL AoD method was deprioritized and SL RSRP/RSRPP are measured along with other measurements like SL RSTD and SL Rx-Tx. Thus, define the relative accuracy for SL RSRP and SL RSRPP is enough.
Proposal 4: RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements.
[bookmark: _Hlk157702151]SL PRS-RSSI
RAN1 has specified the definition of sidelink PRS received signal strength indicator (SL PRS-RSSI) in TS 38.215 and  define the absolute accuracy requirement for SL PRS-RSSI measurement is necessary. In our views, there is no difference between SL RSSI measurement and SL PRS-RSSI, the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused.
Proposal 5: Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused.

Other aspects about accuracy
	Issue 1-3-1: SINR side condition
Proposals: 
· For SL RSTD, 
· Option 1: 
· (0 dB, -6 dB) for reference cell and neighbour cell. 
· For SL Rx-Tx, 
· Option 1: 
· Two sets of side condition: [0]dB and [-6]dB. 
· Option 2: 
·  [-6]dB. ,
· For SL PRS RSRP/RSRRPP, 
· Option 1: 
· Two sets of side condition: [0]dB and [-6]dB. 
· Option 2: 
·  [-6]dB. 




From our simulation results, we don’t see any noticeable accuracy improvement for SL-PRS measurement when SINR increases. Thus, SINR [0, -6]dB for SL-RSTD and two sets of side condition: [0]dB and [-6]dB for SL Rx-Tx/SL RSRP/SL RSRPP is enough.
Proposal 6: The SINR side condition is defined as [0, -6]dB for SL-RSTD and two sets of side condition: [0]dB and [-6]dB for SL Rx-Tx/SL RSRP/SL RSRPP.
Since RAN4 has agreed 1 sample measurement and 4 sample measurement for SL-PRS, define measurement accuracy requirements should also be based on 1 sample and 4 sample with its corresponding bandwidth.
Proposal 7: Define measurement accuracy requirements based on 1 sample and 4 sample SL-PRS instance with its corresponding BW.
Test cases
Since the main requirement for SL positioning are latency requirement and accuracy requirement, the RRM test cases should also be defined according to these categories, respectively. 
RAN4 has reached the agreement in RAN4#106 that the applicable frequency range is FR1 only, thus the test cases should be defined for FR1. Besides, there is still an open issue about defining requirements for multiple UEs, thus whether to define separate test cases for one UE or more than one UE needs to be considered. In Rel-16 NR positioning, test case for one PRS layer and dual PRS layer is defined. Therefore, reuse the same framework and define test cases for one UE and dual UEs is enough for RAN4.
Since RAN4 has define delay requirement for SL RSTD, SL Rx-Tx, SL RTOA, SL AOA, SL RSRP, SL RSRPP measurement, the corresponding delay test cases also needs to be defined. However, RAN4 has not decided which measurement type to define accuracy requirement, thus the corresponding accuracy test cases also needs further progress.
Proposal 8: Define delay test cases for the following cases
· SL RSTD measurement delay test for FR1
· SL Rx-Tx measurement delay test for FR1
· SL RTOA measurement delay test for FR1
· SL AOA measurement delay test for FR1
· SL RSRP measurement delay test for FR1
· SL RSRPP measurement delay test for FR1
[bookmark: _Hlk158197661]Proposal 9: Define accuracy test cases for the measurement types after the accuracy requirements are identified to be defined by RAN4.
Proposal 10: Define test cases for one SL UE and dual SL UEs.
Conclusion
[bookmark: _Hlk23953093]In this contribution, we provided our views on the performance requirements for sidelink positioning. Based on analysis following proposals are present.
Proposal 1: RAN4 to define accuracy requirements for SL RTOA measurement. The requirements and side conditions for SL Rx-Tx measurement are reused.
Proposal 2: RAN4 not to define accuracy requirements for SL AOA/ZOA measurement.
Proposal 3: Reuse the framework of Rel-16 PRS measurement accuracy requirement for SL RSTD and SL Rx-Tx time difference.
Proposal 4: RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements.
Proposal 5: Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused.
Proposal 6: The SINR side condition is defined as [0, -6]dB for SL-RSTD and two sets of side condition: [0]dB and [-6]dB for SL Rx-Tx/SL RSRP/SL RSRPP.
Proposal 7: Define measurement accuracy requirements based on 1 sample and 4 sample SL-PRS instance with its corresponding BW.
Proposal 8: Define delay test cases for the following cases
· SL RSTD measurement delay test for FR1
· SL Rx-Tx measurement delay test for FR1
· SL RTOA measurement delay test for FR1
· SL AOA measurement delay test for FR1
· SL RSRP measurement delay test for FR1
· SL RSRPP measurement delay test for FR1
Proposal 9: Define accuracy test cases for the measurement types after the accuracy requirements are identified to be defined by RAN4.
Proposal 10: Define test cases for one SL UE and dual SL UEs.
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