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Introduction
RRM requirements for UE PRS measurement were discussed in RAN4#99-e, and the outcomes related to CSSF and requirement applicability are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Selection of PFL for defining CSSF for RRM measurement 
· Applicability condition for long periodicity measurement 
· Definition of PRS resource being overlapped with MG
In this paper we will provide our views on the above open issues for CSSF and requirement applicability for PRS measurement.
Discussion
Selection of PFL for defining CSSF for RRM measurement 
	· 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.


Based on agreements in [1], it is clear on how to calculate CSSF for 
· PFL, and 
· RRM frequency layer when single PFL is configured
The remaining open issue is how to calculate CSSF for RRM frequency layer when multiple PFLs are configured. The principle is that only one PFL is considered in each MG occasion, and the question is which one PFL should be considered. 
In [2] it was proposed to define N intermediate CSSF for a particular RRM frequency layer, where N is the number of PFLs, and CSSF for this 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.
In general, we think this is a reasonable approach. However, in our view, the definition of CSSF should not impose any limitation on which PFL to measure for an MG occasion, but instead this should be up to UE implementation. This is the same principle for defining CSSF for RRM measurements in Rel-15 without PRS measurement. As there is no way to determine which PFL is being measured at the time, we think the CSSF for the RRM frequency layer should be the highest among the N intermediate CSSF values.
Proposal 1: For defining CSSF for an RRM frequency layer,
· 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.
· The CSSF value for the RRM frequency layer is the highest one among the N intermediate CSSF values.
Applicability condition for long periodicity measurement 
	· 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 long periodicity is defined on per PFL not per resource level, having different resource periodicities for the same frequency layer will complicate the CSSF design, especially when some resources are considered for long periodicity measurement while others are not.
This is shown in Figure 1, where PRS resource #1 is configured with 320ms period and offset 0, PRS resource #2 with 80ms period and offset 40ms, and PRS resource #3 with 160ms period and offset 80ms. 
[image: ]
Figure 1: Example of PRS resources with different periodicities and offsets
· If UE measures all resources of this PFL as long periodicity, then this PFL would take many MG occasions due to resource #2 and #3, and this is not aligned with Rel-15 CSSF principle that only long periodicity measurement is prioritized. 
· If UE measures only resource #1 of this PFL as long periodicity, it will have no opportunity to measure resource #2 or resource #3.
The difference between the two options is that 
· option 1 prioritizes PRS measurement, even it may block some RRM measurements
· option 2 prioritizes RRM measurement, as UE does not need to meet requirements for the PFL
In our view, if RRM is blocked by PRS measurement, there could be issues to both NW and UE due to mobility. We understand such configuration should be avoided by the NW, and a good way to encourage (or remind) NW is to leave no requirement for PRS measurement.
Proposal 2: Measurement requirements do not apply if some of the PRS resources in a PFL with Tavailable_PRS,i > 160ms can be measured with periodicity <= 160ms.
Definition of PRS resource being overlapped 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.


In our view, option 3 is the most accurate description to define PRS resource being overlapped with MG.
Same as overlapping between SMTC and MG for RRM measurement, the “partially” and “fully” in the first bullet are on periodicity level, e.g. 
· if both PRS periodicity and MGRP are 80ms, then they are fully overlapped if all the PRS resource instances are overlapped with MG occasions. 
· if PRS periodicity is 80ms and MGRP is 160ms, then PRS resource is partially overlapped with MG if some of the PRS resource instances are overlapped with MG occasions. 
Next we need to define on occasion/instance level what it means by overlapping, and for that we refer to the agreement, that if the min number of repetitions of a resource occasion/instance is fully covered by the MGL excluding RF switching time, then we consider this resource instance overlapped with MG.
In RAN4#99-e, some companies raised up the question [3] on whether the PRS search window given by nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be considered when defining overlap between PRS resource and MG. In our view, this is a valid question and the search window should be accounted in the definition.
RAN4 has agreed that Lprs will only count the PRS resources that are overlapped with MG, and this means UE cannot measure a resource if its resource instances are partly covered by MGL, as otherwise it cannot meet the measurement period requirements. To determine whether a PRS resource is overlapped with MG, or in other words whether a PRS resource should be measured, UE can only rely on the configuration. The configuration of a PRS resource includes not only the symbol level location but also the expected RSTD and expected RSTD uncertainty. The expected RSTD can range from -0.5ms to +0.5ms, and expected RSTD uncertainty is also with the time scale of a symbol length, so if UE makes the determination only based on symbol level location, it is very error prone. 
Proposal 3: Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
[bookmark: _GoBack]Conclusions
In this paper we provided our views on remaining issues for CSSF and requirement applicability for PRS measurement.
Proposal 1: For defining CSSF for an RRM frequency layer,
· 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.
· The CSSF value for the RRM frequency layer is the highest one among the N intermediate CSSF values.
Proposal 2: Measurement requirements do not apply if some of the PRS resources in a PFL with Tavailable_PRS,i > 160ms can be measured with periodicity <= 160ms.
Proposal 3: Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
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