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1 Introduction
In RAN4 #98-e meeting, the remaining issues on the measurement period of RSTD measurement were discussed in the core part maintenance. The conclusions were captured in the approved WF [1] and there are still some open issues to be discussed in this meeting. 
In this paper, we have some further discussion on the remaining issues and give our proposals. 
2 Discussion
2.1 Muting consideration
	· FFS whether and how to account for muting in measurement period requirements
· Option 1a 
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the size of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1b
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the [maximum] number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2: 
· Muting is accounted with same approach as in LTE (the current requirements apply when up to ½ of PRS resources can be muted)
· Option 3: 
· Do not define requirements for the case of PRS resource muting in Rel-16


Both option 1a and option 1b are only applied for muting option 1, this is limited for PRS configuration. And option 1a over-extended the measurement delay. E.g. for muting pattern ‘01001001’, only 3 resource sets are muted, but the requirements will be extended 8 times. And option 1b can only be applied for certain muting pattern which is more restrictive. Since we have already considered so many parameters as scaling factor which has caused long measurement period, we suggest not to define the requirements for muting case in R16. 
Proposal 1: Do not define requirements for the case of PRS resource muting in Rel-16. 
2.2 Multiple PRS periodicities
	· Consideration on different resource periodicities
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL 
· FFS: only the PRS resources or resource sets configured which are fully or partly within the MGs should be considered


It was agreed to use the least common multiple of PRS periodicities among all PRS resources in the PFL when multiple PRS periodicities are configured. But it is possible that some PRS periodicities will not be covered by measurement gap. In this case, using the LCM of these periodicities makes no sense and prolongs the measurement period of other PRS resources. So only the PRS resources or resource sets configured which are fully or partly within the MGs should be considered when calculating the periodicities of multiple PRS resources. 
Proposal 2: Only the PRS resources or resource sets configured which are fully or partly within the MGs should be considered. 
2.3 Definition of parameter Lprs
	· Definition of parameter Lprs
· Refer to clause 5.1.6.5 of 38.214 for calculation of Lprs.
· The calculation of Lprs should be based on the type (type 1 or type 2) as UE used to report {N,T}
· Further clarify the description and notations of Lprs in 38.133 (e.g. account PRS resources within MGs; clarify period of time over which Lprs is counted)


In the measurement requirements of RSTD,  is the PRS sample duration. It was agreed that the PRS sample duration can be calculated in two different ways (Type 1 and type 2) and reported as UE capability. And according to the measurement requirement of RSTD which is defined as below, the LPRS,i should be the PRS time duration during the effective PRS periodicity (i.e.). 


Where, 
 = 
Proposal 3: LPRS,i should be the PRS time duration during the effective PRS periodicity (i.e.). 
2.4 Measurement period of multiple PRS layers
	· Measurement period of multiple PLFs – overlapping case
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
· FFS Measurement period of multiple PLFs – non-overlapping case
· Option 1 
· Requirement of non-overlapping case should be the same as for overlapping case, i.e. sum approach
· Option 2
· Measurement period for the non-overlapping case shall be
TRSTD, Total = maxi (TRSTD,i), where
· the measurement period starts with the first MG and it is the same for all frequencies (agreement from RAN4#96-e). Hence, the time to the last sample across all frequencies will correctly determine TRSTD, Total, regardless of the order the frequencies are measured



There is no assumption that UE can process multiple layers simultaneously when the gaps and processing time do not have overlap between layers. And we don’t think this is typical case. So the measurement period of multiple PRS layers should be defined as summation of the measurement period in each frequency layer no matter overlapping case and non-overlapping case. 
And the requirements in RAN4 are minimum requirements and should be based on the worst case. There is no need to differentiate the overlapping and non-overlapping case. 
Proposal 4: The requirement of non-overlapping case should be the same as for overlapping case (sum approach). I.e. there is no need to differentiate the overlapping and non-overlapping case.
2.5 Measurement period when configured with PRS-RSRP
	· Scenario #1: PRS-RSRP is configured for DL-TDOA but not other positioning methods
· Option 1 
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2
· UE behavior when RSTD is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for RSTD (configured without RSTD): the RSTD measurement continues over the entire PRS-RSRP measurement period
· Scenario #2: PRS-RSRP is configured for another positioning method but not for DL-TDOA
· Option 1 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for the other positioning method
· Option 2 
· RSTD measurement period is impacted by the PRS-RSRP measurement configured for the other positioning method
· Scenario #3: PRS-RSRP measurements are configured for another positioning method and for DL-TDOA (different PRS resources are used for DL-TDOA and the other method)
· Option 1 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for the other positioning method
· Option 2 
· RSTD measurement period is impacted by the PRS-RSRP measurement configured for the other positioning methods
· Scenario #4: PRS-RSRP measurements are configured for another positioning method and for DL-TDOA (identical PRS resources are used for DL-TDOA and the other method)
· Option 1 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for the other positioning method
· Option 2 
· RSTD measurement period is impacted by the PRS-RSRP measurement configured for the other positioning methods
· FFS: need to also consider same or different frequency layers



When UE is configured to do DL-TDOA only, the PRS-RSRP measurement is usually used as assistance data and should not impact the primary RSTD measurement. So the measurement delay of RSTD should not be expanded due to the assistance data which are not critical. 
When UE is configured to do both DL-TDOA and DL-AoD, there are two types of PRS-RSRP measurement, one is used as assistant data of DL-TDOA positioning and one for primary measurement of DL-AoD positioning. For the assistant data, it should not impact the RSTD measurement. And for the PRS-RSRP measurement for DL-AoD, it is a separate measurement and separate reporting with RSTD measurement and should have no impact on each other. 
Also if the PRS-RSRP and RSTD measurement is configured together, they are generally performed based on the same PRS resources. So the measurement period should be same. 
In total, the RSTD measurement period shall not be impacted by PRS-RSRP measurement. 
Proposal 5: RSTD measurement period is not impacted by PRS-RSRP measurement.  
2.6 UE behaviour at HO
	· FFS clarification of UE behaviour at HO
· Option 1
· Clarify in section 9.9.2.5 of TS 38.133 (clarification is in bold): 
· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
· Option 2
· the RSTD measurement requirements when HO occurs during the measurement are already clearly specified in 38.133 clause 9.9.2.5


The UE behaviour and RSTD measurement requirement at HO has been defined in 38.133 as below, so there is no need to further clarify. 
	If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements. The UE shall also meet the RSTD measurement requirements in this clause and measurement accuracy requirements in clause 10.1.23. However, in this case the RSTD measurement period  shall be as follows:
	
Where,
-	 is the number of times handover occurs during ;
-	 is the largest  among all PRS layers;
-	is the time during which the RSTD measurement may not be possible due to handover; it can be up to Tinterrupt as defined in clause 6.1.


Proposal 6: The UE behavior and RSTD measurement requirements when HO occurs during the measurement are already clearly specified in 38.133 clause 9.9.2.5. No further clarification is needed. 
3 Summary
In this paper, the requirements of  RSTD measurement are further discussed, and following proposals are given：
Proposal 1: Do not define requirements for the case of PRS resource muting in Rel-16. 
Proposal 2: Only the PRS resources or resource sets configured which are fully or partly within the MGs should be considered. 
Proposal 3: LPRS,i should be the PRS time duration during the effective PRS periodicity (i.e.). 
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Proposal 5: RSTD measurement period is not impacted by PRS-RSRP measurement.  
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