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1 Introduction
In RAN4 #97-e meeting [1], 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 [2] 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 Calculation of PRS sample duration
In RAN4 #96-e meeting, the core part of NR positioning was completed and the measurement period of RSTD measurement was defined as below. 
	Agreement
·    
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
· Note: if issues are identified with CSSF then the equation can be revisited in the maintenance part
Agreement:
 =  + 
Note: RAN4 assumption is that  is the sample duration in ms. The decision can be further revisited in case the definition is not aligned with RAN1/2 specification.
Agreement
· When MGs and processing time T have overlap between different frequency positioning frequency layers 
· +X
Agreement: X = .



In the measurement requirements of RSTD,  is the PRS sample duration. According to RAN1’s agreement in [3], the PRS sample duration can be calculated in two different ways (Type 1 and type 2) and reported as UE capability. 
	Agreement:
· For the purpose of DL PRS processing capability, the duration of DL PRS symbols (K) in ms within any P msec window, is calculated by
· Type 1 duration calculation with
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· Type 2 duration calculation with 
[image: ]where 
· Type 1 or Type 2 is reported as UE capability,
· S is the set of slots of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference),
· for Type 1, [Tsstart, Tsend]is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot . 
· Interval[Tsstart, Tsend] considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).


 In our understanding, the calculation of PRS sample duration above has included the number of repetitions and symbols in the sample. And no matter how the repetitions and symbols configured in one sample, the  is always needed to be calculated according to the measurement requirements of RSTD. 
And in our opinion, the calculation way of PRS sample duration has no impact on the definition of measurement requirements in NR. So the measurement period can be just derived from the  which is calculated according to UE’s capability.
 Proposal 1: The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}.  
2.2 Multiple PRS periodicities
In last meeting, the measurement period for multiple periodicities was discussed. There is no consensus and the candidate options are listed as below:
	· Multiple PRS periodicities
· Option 1: Use the maximum PRS resource periodicity among all PRS resources in a single positioning frequency layer 
· Option 2: Use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer
· Option 3: In Rel-16, RAN4 requirements should apply only for PRS periodicities that are multiples of 5 ms
· Option 4: FFS, consider the case where e.g. not all PRS resources or resource sets are in gaps.



For this issue, a valid point was raised in the last meeting that option 1 does not work when the multiple PRS periodicities cannot be covered by one gap pattern. Option 2 and option 3 can both resolve the issue but the option 3 will significantly limit the PRS configuration. According to 38.211 [4], the PRS periodicity could be {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240}ms. It can be seen that there are several periodicities cannot be configured simultaneously if option 3 is used. To keep the flexibility of PRS configuration, we prefer option 2. 
For the case that mentioned in option 4, it has been considered in the current measurement requirements in our understanding. The calculation of , has considered the gap coverage on the PRS resources. 
Proposal 2: When multiple PRS periodicities are configured, use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer. 
2.3 Measurement period when configured with PRS-RSRP
The measurement period of RSTD when configured with PRS-RSRP measurement was discussed in last meeting and there are the following options remained.
	· Measurement period when configured with PRS-RSRP
· Option 1: RSTD measurement period shall not be impacted by PRS-RSRP measurement.
· Option 2: When RSTD is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for RSTD (configured without RSTD), then the RSTD measurement continues over the entire PRS-RSRP measurement period
· Option 3: PRS-RSRP measurement period is the same as that for RSTD, while the accuracy requirements are met for both PRS-RSRP and RSTD.
· Consider the following two scenarios:
· Scenario 1: UE being configured to do DL-TDOA only
· Scenario 2: UE being configured to do both DL-TDOA and DL-AoD



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 3: RSTD measurement period is not impacted by PRS-RSRP measurement.  
2.4 Measurement period of multiple PRS layers
The measurement period of multiple layers has been agreed for the case that measurement gaps and processing time T have overlap between different positioning frequency layers. But for the non-overlapping case, there are the following candidate options. 
	· Measurement period of multiple PRS layers – non-overlapping case
· Option 1: If such scenario is considered as a rare case, then adopt the sum approach; If such scenario is considered as a typical case, then adopt the max approach to reduce the measurement delay
· Option 2: Same requirements as for overlapping case (sum approach)
· Option 3: CSSF is used for PRS measurements as for other NR measurements. Measurement period for the non-sharing case shall be:
· TRSTD, Total = maxi (TRSTD,i)



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. 
3 Summary
In this paper, the requirements of  RSTD measurement are further discussed, and following proposals are given：
Proposal 1: The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}.  
Proposal 2: When multiple PRS periodicities are configured, use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer. 
Proposal 3: RSTD measurement period is not impacted by PRS-RSRP measurement.  
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. 
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