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Introduction
This paper will discuss the following remaining issues which may have impacts on general PRS measurement procedures:
· Long-periodicity PRS 
· Selection of one PFL in CSSF calculation
· PRS resource overlapping with MG 
Discussion
[bookmark: _Hlk68252295][bookmark: _Hlk54019695]Long-periodicity PRS
	· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
· Applicability condition for long periodicity measurement 
· Option 1 (QC, vivo)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW, Intel, CATT, Ericsson, Nokia)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.


As per the agreements above, the long-periodicity PFL is classified based on the available periodicity Tavailable_PRS,i, which is derived by the least common multiple among the periodicities of each PRS resource and MGRP. In this way, a PFL including short-periodicity PRS resource #1, e.g. 80ms, and long- periodicity PRS resource #2, e.g. 640ms, will be categorized as long-periodicity PFL and the MG occasion which is fully covered PRS resource #1 or PRS resource #2 should be reserved for this PFL. Without additional conditions for long-periodicity measurements as proposed by option 1, too many MG occasions will be reserved for long-periodicity PFL unnecessarily and the MG occasions left for RRM layers and short-periodicity PFLs will be reduced. Thus, it is better to introduce applicability condition for PRS periodicities as proposed in option 2.
Proposal 1: Support option 2: long-periodicity measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160ms.
Selection of one PFL in CSSF calculation 
	· CSSF calculation is based on Rel-15 per MG occasion approach
· For CSSF calculation for a positioning frequency layer, in each MG occasion
· Only RRM frequency layers are considered, and no other PFL is considered
· For a PFL that satisfies the long periodicity condition, CSSF = 1
· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, FFS which PFL is assumed measured.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.


One leftover issue is the CSSF for an RRM layer when multiple PFLs are configured. The main concern is that CSSF for RRM layer may be different if different PFL is assumed. As shown in the following figure, 
· If PFL-1 with long periodicity is selected and PFL-2&3 are ignored, then CSSF for SSB MO1 is 1 and CSSF for SSB MO2 is 2 (the MG occasion #0 will be reserved for PFL-1).
· If PFL-2 with short periodicity is selected and PFL-1&3 are ignored, then CSSF for SSB MO1 is 1 and CSSF for SSB MO2 is 2 (no MG occasion will be reserved for PFL-1).
· If PFL-3 with short periodicity is selected and PFL-1&2 are ignored, then CSSF for SSB MO1 is 2 and CSSF for SSB MO2 is 1 (no MG occasion will be reserved for PFL-1).


Figure-1 illustration of CSSF calculation with multiple PFLs
Since the measurement order of PFLs is up to UE implementation, it is hard to select an appropriate PFL aligned with the processing PFL. One way suggested in [2] is to use the maximum of several intermediate CSSF(i) values and each of the intermediate CSSF(i) is calculated assuming that PFL-i and all RRM layers are being measured. In this way, the worst case is considered for RRM layers. However, it is much complicated and will require several modifications to the existing CSSF calculation method. Another way is to merge all short-periodicity PFLs into one PFL, and then calculate the CSSF for RRM frequency layers assuming the merged PFL is measured. This method is more compatible with current spec but is not applicable to long-periodicity PFL. 
Proposal 2: Further discuss the following methods to calculate the CSSF for an RRM layer when multiple PFLs are configured:
· Use the maximum of intermediate CSSF(i) values and each of the intermediate CSSF(i) is calculated assuming that PFL-i and all RRM layers are being measured.
· Calculate the CSSF for RRM frequency layers assuming the merged PFL is measured

PRS resource overlapping with MG
	· PRS resource being overlapped with (or fully covered by) MG
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· 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.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements. 


[bookmark: _GoBack]The three proposals to determine whether a PRS resource is overlapped/covered with MG are quite aligned, although with different wording. In our view, the minimum number of repetitions and MGL excluding RF switching time should be captured. That is, we are generally agree with option 1 and option 3. As for PRS resources not overlapped with MG, both measurement delay and accuracy requirements should not apply. Further, if none of PRS resources in a PFL are overlapped with MG, this PFL should not be accouted when calculate CSSF. 
Proposal 3: A PRS resource is overlapped with MG if the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time. 
Proposal 4: The measurement delay and accuracy requirements do not apply for a PRS resource not overlapped with MG.
Proposal 5: For the calculation of CSSF, a PFL should be excluded if none of PRS resources in this PFL are overlapped with MG.
Conclusion
This paper discusses some remaining issues for general PRS measurements and our opinions are summarized below: 
Proposal 1: Support option 2: long-periodicity measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160ms.
Proposal 2: Further discuss the following methods to calculate the CSSF for an RRM layer when multiple PFLs are configured:
· Use the maximum of intermediate CSSF(i) values and each of the intermediate CSSF(i) is calculated assuming that PFL-i and all RRM layers are being measured.
· Calculate the CSSF for RRM frequency layers assuming the merged PFL is measured
Proposal 3: A PRS resource is overlapped with MG if the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time. 
Proposal 4: The measurement delay and accuracy requirements do not apply for a PRS resource not overlapped with MG.
Proposal 5: For the calculation of CSSF, a PFL should be excluded if none of PRS resources in this PFL are overlapped with MG.
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