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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#98bis-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.
	· PRS frequency layer and SSB frequency layer are always handled as separated frequency layers in CSSF calculation
· A PFL is counted as candidate for a MG occasion if at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time.
· Definition of a PRS resource being fully covered by MGL can be FFS and depending on the outcome of Issue 2-2-2.

· The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs
· Focus on the exact cases, and no further discussion on the generic principle

· Remove MG pattern #25 as an applicable pattern for LTE measurement
· UE is not required to perform LTE measurements for longer than 5ms per MG gap instance when MG pattern #24 is configured, and there is no limit on which 5ms within the MGL UE measures

· The term “positioning frequency layer” will be used in 38.133 


Our views on CCSF, measurement gap and applicability of requirements for NR positioning were provided in [2] [3] in the past meetings. There are still remaining open issues for these aspects. In this contribution, we further provide our views on these general PRS measurement requirements for NR positioning.
2. Discussion
For the long peridocity PRS measurement, it has highest priority when competing measurement gaps with RRM measruements. It is guaranteed by setting the CCSF for the frequency layer as one. Before deciding how PRS measurement with short PRS periodicity would compete measurement gaps, the definition and criteria for long periodicity PRS measurements should be clarified.
2.1 CCSF
Following options on definition of long periodicity PRS measurement were extensively discussed in the last meeting and captured in [1]. 
	· Definition of long periodicity measurement 
· Option 1 (QC)
· max(Tprs * X * dl-prs-MutingBitRepetitionFactor) ≥ 160 ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (OPPO, vivo, HW, CATT, Intel)
· Tavailable_PRS,i >= 320 ms
· Option 3 (QC)
· min(Tprs * X * dl-prs-MutingBitRepetitionFactor) > 160 ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Restriction on PRS resource periodicities on a PFL 
· Option 1 (HW, OPPO)
· Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL
· Option 2 (vivo, Nokia)
· Need for the restriction needs more discussion
· Option 3 (QC)
· Modify the definition of long-periodicity measurement as min(Tprs * X * dl-prs-MutingBitRepetitionFactor) > 160 ms


The measurement of long periodicity PRS is prioritized due to the scarcity of the PRS resources.  It will take too long time to measure if it is not prioritized. So, to define long periodicity PRS measurement, it should be based on the scarcity of the PRS resources. Since the PRS based measurement is conducted in measurement gap, short periodicity of PRS resources doesn’t mean it can be measured in measurement gap as long as there is measurement gap. So, it would be reasonable to take measurement gap periodicity into consideration.
  is defind as	, whichi is the least common multiple between  and . It takes the PRS resources in measurement gap only into consideration.
Muting is also need to be considered in the definition of long periodicity PRS measurement. Even if with short periodicity of PRS resources, the avabile PRS resources will become reduced after muting. In the last meeting it was agreed that when muting option 1 is applied, the periodicity of a PRS resource is scaled by N_muting, which is definded as X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 for mutingOption1-r16.
So, in our view the long periodicity measurement can be defined as   which need to be revised by taking muting into consideration.
Proposal 1:  is revised to  by taking muting into consideration, where  is X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 for DL-PRS-MutingOption1-r16.
Proposal 2: The definition of long periodicity PRS measurement is based on option 2, i.e., the long periodicity of PRS measurement is  >=320ms.

If long periodicity PRS measurement is defined as proposal 1 and proposal 2 above, then there is no need to put further restriction on PRS resource periodicities on a PFL.
Proposal 3: No further restriction on PRS resource periodicities on a PFL.

There are issues on how a positioning frequency layer is selected as one positioning frequency layer in CCSF calculation. 
	· Selection of one PFL in CSSF calculation 
· Option 1 (QC)
· Selection of the one PRS frequency layer for measurement is up to UE implementation
· For RRM frequency layers, N intermediate CSSF values would be calculated, where N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs.
· FFS: The CSSF value for a RRM frequency layer could be the highest among the N intermediate CSSF values or chosen depending on [which] PFL is being processed at the time.
· Option 2a (vivo, Intel)
· CSSF should be defined on per MG occasion basis, i.e., only one PRS frequency layer is counted as candidate for a MG occasion if at least one PRS resource occasion is fully covered by the MGL excluding RF switching time.
· Option 2b (HW, vivo, Nokia, Intel)
· CSSF is derived in Rel-15 approach, and any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time
· Option 3 (vivo)
· Any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time. Selection of the one PFL for measurement for the MG occasion is up to UE implementation


It was agreed in the last meeting that A PFL is counted as candidate for a MG occasion if at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time. So, selection of which candidate PFL to be used for CCSF calculation for a MG occasision is up to UE implementation. The CCSF should take only one PFL into calculation.
Proposal 4: CSSF should be defined on per MG occasion basis and only one candidate PRS frequency layer is counted in CCSF calculation for a MG occasion (Rel-15 approach).

2.2 Applicability of requirements related to measurement capability 
	· Time span of PRS resource instance > N 
· Option 1 (QC)
· 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
· Option 2 (OPPO, HW, Intel)
· Measurement requirements do not apply for a PRS resource when the time span of PRS resource instance > N
· Option 3 (vivo, Nokia)
· If time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply


Firstly, the PRS resource instance above should include all the PRS symbols, including intra-slot and inter-slot repetition, within one PRS resource set period. For single PRS resource instance without repetition, it is defined by number of symbols in one slot. If inter-slot repetitions are configured, then the number of symbols of the PRS resource instance will be in multiple slots.
Then for UE capability N, it should at least be capable of processing number of symbols equal to comb size N, which is used to define accuracy requirements without repetition. If accuracy requirements for a PRS resource instance are specified with no repetition, then it would be possible for the UE to process the PRS resource instance with number of symbols no larger than UE capability N and meet accuracy requirements in the meantime. So, from measurement period requirements point of view, the existing requirements shall apply with the condition that. The UE may not measure the entire PRS resource instance.
In some cases, the positioning assistance information may be broadcasted. Performing measurements on part of PRS resource instance with accuracy requirements being met would be useful for such network configuration.
Proposal 5: If time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. The UE is allowed not to measure the entire PRS resource instance.

	· Time span of PRS resource instance > MGL 
· Option 1 (QC)
· The measurement requirements do not apply for a PRS resource, 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.
· Option 2 (OPPO, vivo, HW, CATT, Intel)
· Measurement requirements do not apply for a PRS resource when the time span of PRS resource instance > MGL


We think similar UE behavior as for the case of time span of PRS resource instance > N could be applied here also. UE should be allowed and be able to measure part of a PRS resource instance under the condition that accuracy requirements shall be met. 
Proposal 6: If time span of the PRS resource instance is greater than MGL, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. 
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, then measurement requirements do not apply for the PRS resource instance.

There is one issue related to the outcome of the above issue.
· Definition of a PRS resource being fully covered by MGL can be FFS and depending on the outcome of Issue 2-2-2.
With proposal 7, then definition of a PRS resource being fully covered by MGL can be that 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. 
Proposal 7: 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. 

In addition, there is another one aspect for RSTD measurement that 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.
If the window size is larger than MGL, then the PRS resource may not be considered as being fully covered by MGL even if it does without considering the searching window.
Proposal 8: RAN4 to further discuss for a PRS resource being fully covered by MGL for RSTD measurement, whether nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be additionally considered in the definition or not. 

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:  is revised to  by taking muting into consideration, where  is X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 for DL-PRS-MutingOption1-r16.
Proposal 2: The definition of long periodicity PRS measurement is based on option 2, i.e., the long periodicity of PRS measurement is  >=320ms.
Proposal 3: No further restriction on PRS resource periodicities on a PFL.
Proposal 4: CSSF should be defined on per MG occasion basis and only one candidate PRS frequency layer is counted in CCSF calculation for a MG occasion (Rel-15 approach).
Proposal 5: If time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. The UE is allowed not to measure the entire PRS resource instance.
Proposal 6: If time span of the PRS resource instance is greater than MGL, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. 
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, then measurement requirements do not apply for the PRS resource instance.
Proposal 7: 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. 
Proposal 8: RAN4 to further discuss for a PRS resource being fully covered by MGL for RSTD measurement, whether nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be additionally considered in the definition or not. 
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