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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#98-e, the WID “New WID on Expanded and Improved NR Positioning” [1] was approved. And in the previous RAN4 meetings the high-level general aspects of this WI was agreed in [2][3] .  In this contribution we will provide further considerations on RRM requirements for Rel18 sidelink positioning based on latest RAN1’s agreements [4].
Discussion
Impacts from the reference synchronization resource changed
In the last meeting some concerns on the SL-PRS measurement requirements impacted due to the reference resource changed was raised. 
	Issue 1-1-5: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
Agreements: 
· When the synchronization reference source change occurs on Rx side during the measurement period, 
· Alt 1: UE restarts the measurement after change (i.e., previous measurement is dropped). 
· Alt 2: UE continues the measurement and the measurement period is extended. 
· Alt 3: for SL PRS based Rx-Tx measurement, UE restarts the measurement; for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· Alt.4: when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.
· FFS: When the synchronization reference source change occurs on Tx side during the measurement period. 
· 



Firstly, we can address the impacts due to the synchronization reference source changed in TX side. 
In current spec [6], the following synchronization resources are allowed for SL. 
-	GNSS is used as the synchronization reference source;
-	NR Cell is used as the synchronization reference source;
-	E-UTRAN Cell is used as the synchronization reference source;
-	SyncRef UE is used as the synchronization reference source.
Regarding to the timing error requirements for all these possible resources defined in clause 12.2. of TS38.133 [6] which are self-contained below, we can see
	GNSS as synchronization reference source 
Table 12.2.2-1: Te Timing Error Limit
	Frequency Range of sidelink
	Te_

	FR1
	12*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].




	NR cell as synchronization reference source
Table 12.2.3-1: Te Timing Error Limit
	Frequency Range of sidelink
	SCS of SSB signals ( kHz)
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	15
	14*64*Tc

	
	
	30
	12*64*Tc

	
	
	60
	12*64*Tc

	
	30
	15
	10*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	9*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].




	E-UTRAN cell as synchronization reference source
Table 12.2.3-1: Te Timing Error Limit
	Frequency Range of sidelink
	SCS of SSB signals ( kHz)
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	15
	14*64*Tc

	
	
	30
	12*64*Tc

	
	
	60
	12*64*Tc

	
	30
	15
	10*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	9*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].




		SyncRef UE as synchronization reference source
Table 12.2.5-1: Te Timing Error Limit
	Frequency Range of sidelink
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	12*64*Tc

	
	30
	8*64*Tc

	
	60
	5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6].






Observation 1: For the same scenario(e.g. with same SCS) there is obvious difference on the timing error requirements when different reference source used. (e.g. 2*64Tc variance for SCS=15kHz when GNSS as the reference resource, which can lead about 20m location estimation error)
However, regarding to current RAN1 agreements [4] below, we believed that some approaches to mitigate the time error among the different reference synchronization resource would be introduced in the future. As a result, the offset the of timing error can be known by the available synchronization reference resource. 
	R1#113 Agreement
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
· FFS detailed synchronization information. E.g: synchronization source, relative time difference (RTD), synchronization quality information 
· FFS other mechanisms



Observation 2: If there is the indication of timing errors among the synchronization resources, the time error for them can be mitigated.
Observation 3: With error mitigation mechanism agreed in RAN1 for SL-TDoA, RAN4 can assume the timing error among the different synchronization resources can be ideally known. 
Therefore, we can propose that:
 Proposal 1: RAN4 requirements for SL-TDoA measurements can be defined with the following side condition below:
· Without timing error among the synchronization resource UE in TX side

Secondly, in the last meeting some concerns on the measurement delay requirements impacted due to the reference resource changed in RX side was raised also. In Rel16, there is similar discussion on SRS based measurement impacts when TA changed. 
Nevertheless, we thought the similar approach can also be applied to define the measurement delay requirements. 
Proposal 2: When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Alt 2: Dropping or restarting the impacted SL measurement
Measurement period requirements
As the key parameters for measurement period requirements, number of measurement samples used to define the corresponding requirements was discussed in the last RAN4 meeting [2]:
	Agreements
•	The measurements period requirements equation is FFS
•	Number of samples for positioning measurements is FFS
o	Option 1: 1
o	Option 2: 2
o	Option 3: 3
o	Option 4: 4
•	The number of Rx beams is equal to 1 in FR1



Technically, for sidelink positioning, the single sample measurement could be beneficial to reduce the overall measurement reporting delay.
Observation 4: Measurement based on single sample is needed for SL positioning up to UE’s capability. 
And in requirements beyond Rel17 [6], the additional measurement sample for UE which is capable for single measurement sample is needed if AGC needs to be performed. 
	 is the number of PRS RSTD measurement samples, where
-	= 1 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and meets the following conditions:
-	PRS bandwidth is within the active BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within 6 dB.
-	= 2 if the UE supports supportedDL-PRS-ProcessingSamples [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and does not meet the following conditions:
-	PRS bandwidth is within the active BWP and
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within 6 dB.
-	= 4 otherwise.



 However, according to current RAN1’s agreement [4] below, UE can perform AGC and PRS measurement in a same slot. That is = 1 can cover the case in which the AGC operation is to be included.
	R1#113 Agreement
In a dedicated resource pool, a SL PRS resource is immediately preceded by an AGC symbol unless RAN1 explicitly agrees that an AGC symbol is not included for specific cases (if any).
R1#114 Agreement
When an AGC symbol is transmitted immediately preceding a SL PRS resource, for generation of the AGC symbol:
· The RE offset in the AGC symbol is the same as that in the last symbol of the SL-PRS resource. The RS sequence is generated based on the symbol index of the AGC symbol within the slot.



Observation 5: AGC operation can be proceeded within the same slot as PRS measurement.
Therefore, we suggested to combine the case with AGC and without AGC for single measurement samples together for the measurement requirements perspective.
Proposal 3: Number of samples for positioning measurements can be:
· = 1 (with and without any AGC)
· = 4
Measurement accuracy requirements
According to the workplan, the accuracy requirements shall be defined after RAN4#109[8]. Thus, we intend to trigger some discussions on the two import aspects below.
· SINR side conditions
· Parameter set to define accuracy

For SINR side condition, as time limited it seems that RAN4 can’t evaluate the proper SINR side condition by the system level simulations. We recommended to reuse these for Uu PRS measurement in FR1 as possible.
Proposal 4:  RAN4 can take the SINR side conditions for FR1 Uu link in Rel17 for these of SL positioning measurements in Rel18.
· For SL RSTD, (-6 dB, -13 dB) 
· For SL Rx-Tx, (-3 dB, -13 dB) 
· For SL PRS RSRP/RSRRPP, (-6 dB, -13 dB)
· For SL RTOA, [TBD]

Also, the accuracy requirements can be defined depending on the parameters combination (e.g. SCS, PRS BW). 
Observation 6: The accuracy requirements for SL positioning in Rel18 can be defined by the group of SCS, PRS BW and reception factor at least. 
And regarding to SL positioning is targeted to FR1 and the maximum PRS BW is less than 40M, we can propose
Proposal 5: RAN4 can take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All


Conclusion
This contribution makes an initial catch of the RRM impacts on Rel18 Sidelink positioning in “Expanded and Improved NR Positioning”  WI based on RAN1’s latest agreements.
Impacts when reference synchronization resources changed
Observation 1: For the same scenario(e.g. with same SCS) there is obvious difference on the timing error requirements when different reference source used. (e.g. 2*64Tc variance for SCS=15kHz when GNSS as the reference resource, which can lead about 20m location estimation error)
Observation 2: If there is the indication of timing errors among the synchronization resources, the time error for them can be mitigated.
Observation 3: With error mitigation mechanism agreed in RAN1 for SL-TDoA, RAN4 can assume the timing error among the different synchronization resources can be ideally known. 

Proposal 1: RAN4 requirements for SL-TDoA measurements can be defined with the following side condition below:
· Without timing error among the synchronization resource UE in TX side
Proposal 2: When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Alt 2: Dropping or restarting the impacted SL measurement

Measurement period requirements
Observation 4: Measurement based on single sample is needed for SL positioning up to UE’s capability. 
Observation 5: AGC operation can be proceeded within the same slot as PRS measurement.
Proposal 3: Number of samples for positioning measurements can be:
· = 1 (with and without any AGC)
· = 4

Measurement accuracy requirements
Proposal 4:  RAN4 can take the SINR side conditions for FR1 Uu link in Rel17 for these of SL positioning measurements in Rel18.
· For SL RSTD, (-6 dB, -13 dB) 
· For SL Rx-Tx, (-3 dB, -13 dB) 
· For SL PRS RSRP/RSRRPP, (-6 dB, -13 dB)
· For SL RTOA, [TBD]

Observation 6: The accuracy requirements for SL positioning in Rel18 can be defined by the group of SCS, PRS BW and reception factor at least. 
Proposal 5: RAN4 can take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All
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