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Introduction
RRM requirements for RSTD measurement were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Remaining details in requirements for muting
· Observation window for Lprs
Besides above two issues, we would also like to discuss another issue – requirement applicability when PRS configuration exceeds UE measurement capabilities.
In this paper we will provide our views on the above open issues for RSTD measurement.
Discussion
Muting requirements 
	· Upper bound of N_muting
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· 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.
· FFS requirement applicability
· FFS further enhancement for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240 
· FFS whether option 2 muting is already accounted in the requirements or additional clarification is needed


The upper bound of N_muting was agreed in [1] based on the principle that the effective resource periodicity after muting is no larger than 10240ms. In our view, this means the bitmap for option 1 muting pattern is truncated. We think usually NW does not configure full muting pattern to be all zero, but the truncated part can be all zero, and in such cases the requirements should not apply. .
For example, with Tprs = 5120ms and dl-PRS-MutingBitRepetitionFactor-r16 = 1, only the first 2 bits of the muting pattern are effective. If the muting pattern is configured as 0011, UE cannot meet the requirements defined based on N_muting = 2. 
We suggest to add an applicability condition for the muting requirements that the requirements apply for a resource provided that the effective muting pattern are not all-zero. For the special case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240, the requirements apply provided that no PRS resource occasion is muted. 
Proposal 1: Muting requirements apply for a resource provided that the first bits of the muting pattern for the resource is not all-zero.
In RAN4#99-e, some companies proposed [2][3] some enhancements to the muting requirements when Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240. In our view, these enhancements are too late for Rel-16, and the current requirements are reasonable for regular muting patterns which we understand represent the typical use cases in the real deployment.  
Proposal 2: Do not introduce further enhancement to muting requirements in Rel-16.
Regarding option 2 muting, one proposal in RAN4#99-e was to clarify that when muting option 2 is used, Nmuting = 1. We understand option 2 muting does not need to be accounted in N_muting, and we agree that when only option 2 muting is configured, i.e. no option 1 muting, then N_muting = 1. However, it could happen that both option 1 and option 2 muting are configured, and in this case, N_muting would be >1 based on option 1 muting.
Another proposal in RAN4#99-e was to clarify that only the PRS repetition instances not muted by muting option 2 are accounted when calculating Lprs. In our view, the following agreement in RAN4#98-bis-e [4] includes both option 1 muting and option 2 muting, so no additional agreement is needed. 
	· 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


Proposal 3: Do not introduce additional clarification regarding option 2 muting. 
Observation window for Lprs
	· Observation window for LPRS is Tavailable_PRS,i
· This can be revisited if any technical issue is identified based on outcome of relation between the observation windows of Lprs and UE processing capability ‘N’
· FFS Relation between the observation windows of Lprs and UE processing capability ‘N’
· Option 1 (Nokia)
· A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted. 
· If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where P is the observation window of LPRS,i period. 
· 	Option 2 (CATT, HW)
· No relation between the two observation windows
· Replace LPRS,i with  or 
· LPRS,i is calculated in the same way as PRS duration K defined in TS 38.214 clause 5.1.6.5, FFS how to capture it
Agreement: Lprs is calculated by referring to PRS duration K defined in TS 38.214


In RAN4#99-e, the observation window for Lprs (denoted as Lavailable_PRS,i in the latest spec) was agreed to be Tavailable_PRS,i, and the remaining issues are whether the observation window for Lprs and UE capability N need to be same, and how to capture Lprs in the spec in relation to PRS duration K defined in 38.214. 
In our understanding, the observation window for Lprs (Tavailable_PRS,i) and the observation window for UE capability N (T) do not need to be same. 
· T<Tavailable_PRS,i, in this case, counting PRS duration over T or Tavailable_PRS,i would give the same Lprs 
· T>Tavailable_PRS,i, in this case, as UE has not completed the processing, it would not take new measurements, and counting PRS duration over T would make the requirements unnecessarily relaxed.
Option 1 in [1] proposes to apply a scaling factor  when the two observation windows are different. If we replace P with Tavailable_PRS,i based on agreement in RAN4#99-e, we can see this difference is already accounted in the current requirements.
Specifically, the measurement period for a single PFL is 

and the effective measurement interval Teffect,i is

The two terms highlighted in yellow are same as the scaling factor proposed in option 1. Based on this observation, we suggest to confirm the observation window for Lprs is Tavailable_PRS,i, and current requirements apply without additional scaling factor.
Proposal 4: Confirm the observation window of Lprs is Tavailable_PRS,i, and do not introduce additional scaling factor to current requirements. 
On how to capture Lprs, it was agreed that the calculation of the PRS duration is same as parameter K in 38.214, but we understand that we cannot directly re-use K in RAN4 spec, and the differences are 
· K is counted over time period P, which is the maximum resource periodicity on the PFL, but Lprs is counted over time period Tavailable_PRS,i, which is different from P
· Tavailable_PRS,i uses LCM instead of MAX when there are different resource periodicities
· Tavailable_PRS,i only considers PRS resources that fully or partially overlaps with MG
· Tavailable_PRS,i considers the PRS resource periodicity scaling due to muting option 1
· K does not consider resource muting and resource overlap with MG, while it was agreed that LPRS should be the aggregate duration of all the PRS resources that fall within MGs and are not muted
In the latest spec Lprs is described as 
	 is the time duration of available PRS to be measured in the positioning frequency layer i, and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26],


Based on above, we suggest to clarify the definition of Lprs as 
Proposal 5: Clarify the definition of Lprs:
 is the time duration of PRS resources to be measured in the positioning frequency layer i that fall within MGs and are not muted over the time period Tavailable_PRS,i, and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26]
Requirement applicability w.r.t. UE measurement capability 
In 37.355, 6 PRS measurement capabilities are defined and indicated to LMF by NR-DL-PRS-ResourcesCapability, and they include
· maximum number of DL-PRS Resource Sets per TRP per frequency layer supported by UE
· maximum number of TRPs across all positioning frequency layers
· maximum number of supported positioning layer
· maximum number of DL-PRS Resources per DL-PRS Resource Set
· maximum number of DL-PRS resources per TRP across all frequency layers
· maximum number of DL-PRS Resources supported by UE across all frequency layers, TRPs and DL-PRS Resource Sets
It could happen that the PRS configuration exceeds one or more of the 6 UE measurement capabilities. For example, UE supports 2 PLFs and at maximum 64 TRPs across all PLFs. If the assistance data configures 2 PFLs each with 32 TRPs, then it is clearer that UE should measure all the TRPs, but if the assistance data configures 2 PFLs each with 64 TRPs, then it should be up to UE implementation which TRPs to measure.
As the exact measurement period requirements heavily depends on which PRS resources are to be measured, we suggest to clarify that the requirements do not apply if PRS configuration exceeds any of the UE capabilities in NR-DL-PRS-ResourcesCapability. This is aligned with the principle for RRM requirements, but the reason we see it necessary to make such clarification is that RAN1 has defined some priority rules, e.g. regarding the TRPs on the same PLF, but it does not work in all cases, and it is very difficult for RAN4 to differ where requirements apply and where they do not. 
Proposal 6: Clarify that the requirements do not apply if PRS configuration exceeds any of the UE capabilities in NR-DL-PRS-ResourcesCapability.
[bookmark: _GoBack]Conclusions
In this paper we provided our views on remaining issues for RSTD measurement requirements.
Proposal 1: Muting requirements apply for a resource provided that the first bits of the muting pattern for the resource is not all-zero.
Proposal 2: Do not introduce further enhancement to muting requirements in Rel-16.
Proposal 3: Do not introduce additional clarification regarding option 2 muting. 
Proposal 4: Confirm the observation window of Lprs is Tavailable_PRS,i, and do not introduce additional scaling factor to current requirements. 
Proposal 5: Clarify the definition of Lprs:
 is the time duration of PRS resources to be measured in the positioning frequency layer i that fall within MGs and are not muted over the time period Tavailable_PRS,i, and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26]
Proposal 6: Clarify that the requirements do not apply if PRS configuration exceeds any of the UE capabilities in NR-DL-PRS-ResourcesCapability.
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