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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 criteria
· Selection of one PFL in CSSF calculation
· Ri calculation for PRS measurements
· Requirements applicability considering UE capability 
Discussion
[bookmark: _Hlk68252295][bookmark: _Hlk54019695]Long-periodicity PRS criteria 
	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
Restriction on PRS resource periodicities on a PFL 
· Option 1 (HW, OPPO)
· Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL
· Option 2 (vivo, Nokia)
· Need for the restriction needs more discussion
· Option 3 (QC)
· Modify the definition of long-periodicity measurement as min(Tprs * X * dl-prs-MutingBitRepetitionFactor) > 160 ms




In LTE, PRS resources with periodicity larger than 160ms are classified as long-periodicity and have the higher priority to measure to compensate for the less PRS occasions. Following this principle, the available PRS periodicity by taking muting and MGRP into consideration, i.e. , should be used for long-periodicity criteria.   
Proposal 1:  could be used for the definition of long-periodicity PRS.
Based on the criteria in proposal 1, 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 could fully cover any PRS resource #1 or #2 should be reserved for this PFL measurement. In this way, 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 restrict PRS periodicities on one PFL as proposed in option 1.
Proposal 2: Support the restriction on PRS resource periodicities on in PFL: Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL. 
Selection of one PFL in CSSF calculation 
	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


From our perspective, the selection of one PFL in CSSF calculation should be up to UE implementation and it is not expected to specify measurement behaviour among multiple PFLs, e.g. the measurement order. So, option 2b and option 3 can be supported as the baseline for the CSSF calculation. For the CSSF of a RRM layer, we understand the concern that the CSSF value may be different when different PFL is assumed. We prefer to further evaluate the impacts on CSSF for a RRM layer with different PFL.  
Proposal 3: For the CSSF calculation of a PFL, the selection of one PFL is up to UE implementation.
Proposal 4: Further discuss the CSSF calculation of a RRM layer when multiple PFLs are configured.
Ri calculation for PRS measurement
	Parameter Ri 
· Option 1 (OPPO) 
· As for counting the number of actually available MGs for short-periodicity PRS layer i (the denominator of Ri), the candidate MG #j should be excluded under the following conditions:
· Case-1: when MG #j is within the processing time of any long-periodicity PRS in another MG #j-n, as illustrated in Figure 1, or
· Case-2: when any long-periodicity PRS in another MG #j+n is within the processing time of PRS layer i in MG #j, as illustrated in Figure 2, or 
· Case-3: when MG #j contains any long-periodicity PRS, which is already captured in the spec above
· Option 2 (HW, vivo, Nokia, Intel) 
· Same as current Ri definition


When calculating parameter Ri, we propose to reserve additional MG occasions for long-periodicity PRS due processing capability as illustrated above. The motivation is to enable the measurements for long-periodicity PRS and {short-periodicity PRS + RRM} in a parallel manner (within different MG occasions) and the total measurement delay could be reduced significantly if the maximum measurement period of each individual PFL is used as the total measurement period of multiple PFL. However, it is agreed in the last meeting that measurement period of multiple PFLs is defined as summation of the measurement period of each PFL for both overlapping and non-overlapping scenarios. So, the optimization in option 1 is no longer needed in Rel-16 and we can compromise to option 2 considering the progress in Rel-16. However, Ri in Rel-15 does not consider the selection of one PFL. Since Ri is an intermediate parameter in calculating CSSF, it is better to follow the same principle as CSSF calculation discussed in sub-section 2-2.
Observation 1: The Ri calculation in option 1 is beneficial for reducing measurement period only if the max-based approach is used. 
Proposal 5: Current Ri definition can be reused in Rel-16 and should be based on the selection of PFL in CSSF calculation.
Requirements applicability considering UE capability
	· Time span of PRS resource instance > N 
· Option 1 (QC)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N
· Option 2 (OPPO, HW, Intel)
· Measurement requirements do not apply for a PRS resource when the time span of PRS resource instance > N
· Option 3 (vivo, Nokia)
· If time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply
· Time span of PRS resource instance > MGL 
· Option 1 (QC)
· The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than the configured measurement gap length.
· Option 2 (OPPO, vivo, HW, CATT, Intel)
· Measurement requirements do not apply for a PRS resource when the time span of PRS resource instance > MGL 


[bookmark: _GoBack]When the PRS resource instance is greater than UE capability N, multiple MG occasions are required and PRS measurement results within multiple MG occasions should be combined together, which is complicated for UE implementation. Therefore option 3 is not expected. The difference between option 1 and option 2 is the calculation of PRS time span. Option 1 enables more scenarios when the number of PRS repetitions specified in accuracy requirements is smaller than that configured by higher layer. But it may have impacts on the definition of measurement requirements, due to dynamic configuration of PRS repetition. Thus, we prefer option 2 which is more feasible and simply. 
Proposal 6: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
Proposal 7: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than the configured measurement gap length.
Conclusion
This paper discusses some remaining issues for general PRS measurements and our opinions are summarized below: 
Observation 1: The Ri calculation in option 1 is beneficial for reducing measurement period only if the max-based approach is used. 
Proposal 1:  could be used for the definition of long-periodicity PRS.
Proposal 2: Support the restriction on PRS resource periodicities on in PFL: Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL. 
Proposal 3: For the CSSF calculation of a PFL, the selection of one PFL is up to UE implementation.
Proposal 4: Further discuss the CSSF calculation of a RRM layer when multiple PFLs are configured.
Proposal 5: Current Ri definition can be reused in Rel-16 and should be based on the selection of PFL in CSSF calculation.
Proposal 6: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
Proposal 7: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than the configured measurement gap length.
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