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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#99-e meeting, there were discussions on CCSF, measurement gap and applicability of requirements for NR positioning etc. The agreements were captured in WF [1] as follows.
	 CSSF 
· CSSF calculation is based on Rel-15 per MG occasion approach
· For CSSF calculation for a positioning frequency layer, in each MG occasion
· Only RRM frequency layers are considered, and no other PFL is considered
· For a PFL that satisfies the long periodicity condition, CSSF = 1
· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, FFS which PFL is assumed measured.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
· Applicability condition for long periodicity measurement 
· Option 1 (QC, vivo)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW, Intel, CATT, Ericsson, Nokia)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.
· Calculation of parameter Ri is defined same as in Rel-15
· This can be revisited if any technical issue is identified based on outcome of selection of one PFL in CSSF calculation.

Requirements’ applicability considering UE capability 
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N.
· The requirement is still valid to apply to the rest of PRS resource measurements
· If the time span of a DL PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than the configured measurement gap length excluding RF switching time, then measurement requirements do not apply for the PRS resource instance.
· The requirement is still valid to apply to the rest of PRS resource measurements
· PRS resource being overlapped with (or fully covered by) MG
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.


Our views on CCSF, measurement gap and applicability of requirements for NR positioning were provided in [2, 3, 4] in the past meetings. There are still remaining open issues for some of aspects as in above table. In this contribution, we further provide our views on these general PRS measurement requirements for NR positioning.
2. Discussion
2.1 CCSF
The CCSF calculation for RRM frequency layer is not finalized yet. 
	· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, FFS which PFL is assumed measured.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.


It was already agreed that CSSF calculation is based on Rel-15 per MG occasion approach. For a specific MG occasion, only one PFL will be participated in competition of the MG occasion with all RRM frequency layers. The measurement of positioning frequency layer may be performed PFL by PFL. There is only one PFL under measurement for a certain time of period. In our understanding, which PFL is selected should be up to UE implementation.
For CCSF calculation for RRM frequency layer, only one PFL is considered.  As for which PFL is considered, it would be the PFL under measurement for positioning. With such assumption, the CCSF for positioning frequency layer and RRM frequency layer is aligned. 
Proposal 1: When multiple PFLs are configured, the PFL under measurement for positioning is assumed for CCSF calculation for an RRM frequency layer.
Proposal 2: CCSF calculation for an RRM frequency layer is the same as Rel-15 by assuming the PFL under measurement as the candidate positioning frequency layer.

2.2 Applicability condition for long periodicity measurement
	· Applicability condition for long periodicity measurement 
· Option 1 (QC, vivo)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW, Intel, CATT, Ericsson, Nokia)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.


The issue is mainly due to periodicities of PRS resources of different resource sets in one PFL could be different. In the existing spec, the periodicity of one PFL used to derive measurement period is as follows.
If more than one PRS periodicities are configured in positioning frequency layer i, the least common multiple of PRS periodicities  among all DL PRS resource sets in the positioning frequency layer is used to derive the measurement period of that positioning frequency layer i. 
The measurement period of positioning frequency layers is derived with the number of positioning frequency layers and for each PFL the periodicity is the LCM of periodicities of all PRS resource sets in the PFL. Therefore, in our understanding, only the LCM of periodicities of all PRS resource sets in one PFL matters for long periodicity measurement. Not all the PRS resource occasions need to be used for measurement. The long periodicity measurement would be done when all PRS resource sets are overlapped in time. For example, if the PRS resource sets periodicities of one PFL is 50ms and 80ms, and MGRP is configured as 80ms, then Tavailable_PRS of this PFL is 400ms and it is considered as long periodicity measurement on this PFL. Long measurement periodicity measurement requirements should apply for the PFL.
Proposal 3: Long periodicity measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160ms.

2.2 Applicability of requirements related to measurement capability 
	· PRS resource being overlapped with (or fully covered by) MG
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.


Firstly, option 1 and option 2 are almost identical as for option 2 RF switching time is supposed to be excluded. Option 3 generally also has similar meaning as option 1 and option 2. It would be simpler and straightforward to use wording as in option 1 and option 2.
Proposal 4: If at least part of a PRS resource, including at least the minimum number of repetitions specified in the accuracy requirements, is fully covered by MGL excluding RF switching time, then the PRS resource is considered being fully covered by MGL. 

In addition, there is another one aspect for RSTD measurement that may need to be considered for the definition of a PRS resource being fully covered by MGL. The RSTD measurement is supposed to be measured with a window as defined in TS 37.355.
	
The target device may assume that the beginning of the subframe for the PRS of this TRP is received within the search window of size
-	[-nr-DL-PRS-ExpectedRSTD-UncertaintyR ; nr-DL-PRS-ExpectedRSTD-UncertaintyR] centred at TREF+1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts,
where TREF is the reception time of the beginning of the subframe for the PRS of the assistance data reference TRP at the target device antenna connector.



nr-DL-PRS-ExpectedRSTD indicates the RSTD value that the target device is expected to measure between this TRP and the assistance data reference TRP. nr-DL-PRS-ExpectedRSTD-Uncertainty indicates the uncertainty in nr-DL-PRS-ExpectedRSTD value. The nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together define the search window for the target device.
This was discussed in the last meeting. Most companies think it is not relevant to the definition of PRS resource being fully covered by MGL for RSTD measurement. In our understanding, the assistance information is to help UE to search the PRS resource of the target TRP. If a UE takes advantage of the information, then measurement would be done within the search window provided by the network. For example, if length of PRS resource plus the search window is less than MGL, then UE does not need to search the entire MGL for the target TRP.
We agree that measurement requirements would apply as long as the PRS resource is fully covered by MGL. However, it is not known for the UE whether the PRS resource of the target TRP is fully covered by the MGL or not. What UE can do is to search through a window. It is not clear what the UE behavior would be when the search window is outside of MGL but there is PRS resource of the TRP in the MGL. It seems measurement requirements should apply. The UE behavior would be different in such scenario. 
The beginning of PRS resource of target TRP would be anywhere of the search window, it is reasonable that the search window defined by nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together is covered by MGL. If the search window is fully outside of MG, then UE should search the entire MGL for PRS measurement.
Proposal 5: If the search window defined by nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together is not covered by MGL, the UE is supposed to do PRS measurement within the entire MGL.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on general PRS measurement requirements for NR positioning. Based on analysis following proposals are present.
Proposal 1: When multiple PFLs are configured, the PFL under measurement for positioning is assumed for CCSF calculation for an RRM frequency layer.
Proposal 2: CCSF calculation for an RRM frequency layer is the same as Rel-15 by assuming the PFL under measurement as the candidate positioning frequency layer.
Proposal 3: Long periodicity measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160ms.
Proposal 4: If at least part of a PRS resource, including at least the minimum number of repetitions specified in the accuracy requirements, is fully covered by MGL excluding RF switching time, then the PRS resource is considered being fully covered by MGL. 
Proposal 5: If the search window defined by nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together is not covered by MGL, the UE is supposed to do PRS measurement within the entire MGL.
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