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1 Introduction
In RAN4 #98bis-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
	· If muting option 1 is applied, the periodicity of a PRS resource is scaled by N_muting 
· N_muting = X * dl-prs-MutingBitRepetitionFactor 
· X is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· N_muting upper bound value is FFS
· Option A: 
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting, corner case that should be avoided by the network)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· Option B:
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 
· Elseif L 
· N_muting =min { L, [ X ] },  [X=2]
· Elseif L 
· N_muting = min { L, [ Y ] }, [Y=8]
· Other options are not precluded


For PRS muting information, it is defined in 37.355 that when the UE receives a TREP-bit muting pattern together with a PRS periodicity TPRS for the same cell which exceeds 10240 subframes (i.e., TREP × TPRS > 10240 subframes), the UE shall assume an n-bit muting pattern based on the first n‑bits, where n = 10240/TPRS. Similarly for the measurement requirement, we think option A is more reasonable for the upper bound value of N_muting. 
Proposal 1: For N_muting upper bound value: 
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting, corner case that should be avoided by the network)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
According to the agreements above, only muting option 1 is considered so far. But according to 37.355, muting option 2 can also be configured. Considering the integrity of the requirements, the measurement period when muting option 2 is used should be also clarified. Otherwise, there will be no requirement for the case when muting option 2 is configured. 
For muting option 2, it indicates which DL PRS resources are transmitted in each PRS resource set. In our understanding, the requirements when no muting configured can be reused, i.e. when muting option 2 is used, N_muting = 1. 
Proposal 2: Considering the integrity of the requirements, the measurement period when muting option 2 is used should be also clarified. 
2.2 Definition of parameter Lprs
	· Observation window for LPRS
· Option 1: Tavailable_PRS,i
· Option 2: TPRS,i. The observation window sizes for Lprs and for UE processing capability ‘N’ are identical.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]LPRS,i for PFL i should be calculated by aggregating the duration of all the PRS resources that fall within MGs and are not muted
· Replace notation LPRS,i  with an option as 
· Option 1 :  
· Option 2 : Other
· Note : notation ‘K’ is already used as the number of times handover occurs during TPRS-RSRP,total,HO   in 9.9.2 TS38.133, so notation ‘K’ may be not proper.


In the measurement requirements of RSTD,  is the PRS sample duration. It was agreed that LPRS,i should be calculated by aggregating the duration of all the PRS resources that fall within MGs and are not muted. And for the observation window, according to the measurement requirement of RSTD which is defined as below, we think it should be the effective PRS periodicity (i.e.). 

Where, 
 = 
As for option 2, as defined in 38.214,  is UE capability combination per band where N is the duration of DL PRS symbols in ms processed every T ms. In this definition, our understanding is that the observation window for ‘N’ is any T ms which cannot be used for LPRS,i. 
And from the measurement requirement, our understanding is that the ratio of LPRS,i /N indicates the number of Ti that is needed for processing the PRS resources in  and LPRS,i can be larger than N. The observation window for LPRS,i should be identical with Ti. From the calculation of , the observation window of Ti is . 
For the notation, we are fine to replace with  to avoid confusion with RAN1 specification. 
Proposal 3: The observation window for LPRS,i is . 
Proposal 4: Replace notation LPRS,i  with . 
2.3 Measurement period when configured with PRS-RSRP
	· Measurement period when configured with PRS-RSRP: PRS-RSRP configured for another positioning method
· Option 1 (CATT, Intel, OPPO, vivo)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2 (HW, CATT)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
· Option 3 (Ericsson, Nokia)
· 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
· Option 4 (QC, vivo, Nokia)
· Measurement periods for different positioning methods are independent.
· Option 5 (Ericsson)
· Clarify in the spec that when PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.



In last meeting, it was agreed that RSTD and RSRP are performed over the same measurement period when PRS-RSRP is configured for DL-TDOA. 
If RSTD and PRS-RSRP are configured together and PRS-RSRP is configured for another positioning method which is different from RSTD, in our understanding, the RSTD and PRS-RSRP are separate measurements and reports and should not impact each other. We think RSTD and PRS-RSRP are generally performed based on the same PRS resources when they are configured together. 
If they are configured with different PRS resources, we think the impact is the RSTD and PRS-RSRP measurement need to compete gap occasion if the resources are in different positioning frequency layer. But this is already reflected in the CSSF calculation in the current requirements. 
Proposal 5: RSTD measurement period is not impacted by PRS-RSRP measurement.  
2.4 Measurement period when MG reconfiguration
	· MG reconfiguration per UE request
· Option 1 (QC, CATT, HW, Ericsson)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”
· Option 2a (CATT)
· FFS whether to specify precisely how much to extend the measurement period when MGs are reconfigured during the measurement period.
· Option 2b (HW, Ericsson, QC)
· Do not specify the exact extension due to MG reconfiguration.
· Option 3 (vivo, OPPO, Nokia)
· Measurement period may be prolonged or restarted, and more discussions are needed.
· MG reconfiguration not per UE request
· Option 1 (QC)
· Measurement requirements do not apply.
· Option 1a (CATT, HW)
· Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration.
· Option 2 (vivo, Intel, Nokia, Ericsson)
· Same requirements as MG reconfiguration based on UE request.


The agreements in RAN4#96e meeting is as following
· If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period can be longer. 
It was agreed that the total measurement requirements for multiple layers are based on sum approach. Our understanding is that if the gap demands of different layers are different, MG pattern may be reconfigured during the measurement period to enable UE to measure a different positioning frequency layer. In this case, UE should continue the RSTD measurement and the measurement period can be longer due to the MG reconfiguration. But we think there is no need to specify the exact extension and to differentiate whether the MG reconfiguration per UE request or not. 
But it should be noted that the MG reconfiguration here is to measure the different positioning frequency layers in the measurement period. It should not include the case when the MG reconfiguration is requested due to other RRM requirements. Because in this case, the PRS resources may be outside of the gap and UE cannot perform PRS measurement. 
Proposal 6: Add the following text to TS 38.133: “If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period can be longer.”  
Proposal 7: Do not specify the exact extension due to MG reconfiguration. 
Proposal 8: Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration. 
2.5 CSSF
	· 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
· 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


It was agreed in 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. But according to the agreements in RAN4#98-e meeting, CSSF is only for the MG sharing between PRS and RRM layers, and to count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers. So our understanding is that only one positioning frequency layer can be counted as a candidate for a gap occasion. If multiple positioning frequency layers are covered by a gap occasion, which layer is selected should be addressed. The simplest way is up to UE implementation. 
Proposal 9: Only one positioning frequency layer can be counted as a candidate for a gap occasion. If multiple positioning frequency layers are covered by a gap occasion, which layer is selected should be addressed. 
It was agreed that only the PRS resources fully or partially covered by the MG are considered when calculating the TPRS,i, so for the definition of long period PRS, we think the effective PRS period (i.e. Tavailable_PRS,i) which considers the different PRS periodicities and measurement gap should be used. 
Proposal 10: The long PRS periodicity is defined as Tavailable_PRS,i >= 320 ms. 
3 Summary
In this paper, the requirements of  RSTD measurement are further discussed, and following proposals are given：
Proposal 1: For N_muting upper bound value: 
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting, corner case that should be avoided by the network)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 2: Considering the integrity of the requirements, the measurement period when muting option 2 is used should be also clarified. 
Proposal 3: The observation window for LPRS,i is . 
Proposal 4: Replace notation LPRS,i  with . 
Proposal 5: RSTD measurement period is not impacted by PRS-RSRP measurement.  
Proposal 6: Add the following text to TS 38.133: “If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period can be longer.”  
Proposal 7: Do not specify the exact extension due to MG reconfiguration. 
Proposal 8: Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration. 
Proposal 9: Only one positioning frequency layer can be counted as a candidate for a gap occasion. If multiple positioning frequency layers are covered by a gap occasion, which layer is selected should be addressed. 
Proposal 10: The long PRS periodicity is defined as Tavailable_PRS,i >= 320 ms. 
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