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Introduction
At RAN4 #99-e, the discussion on MG and other measurement issues was continued. Agreements and further remaining issues are captured in WF [1]. This contribution provides our view on open issues related to selection of PFL and CSSF calculation in case of multiple PFLs as well as applicability of requirements for long periodicity measurement and PRS resource overlap with MG.
Discussion
Selection of one PFL in CSSF calculation 
	Agreements and open issues (RAN4 #99-e):
· 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.


Related to the first open issue which PFL to select, as discussed at RAN4 #99-e, UE has all information available which PFL to measure next in case multiple PFLs are configured. Thus, the selection of the PFL for a given MG occasion should be left to UE implementation.
The statement ‘When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation’ needs to be specified in TS 38.133.
In our understanding, this statement needs to be added to TS 38.133 for the case of multiple configured PFLs, e.g. in subclause 9.1.5.2.2, below the paragraph related to positioning frequency layer:
A positioning frequency layer is counted as candidate for a MG occasion if at least one PRS resource on that positioning frequency layer is fully covered by the MGL excluding RF switching time. Only one positioning frequency layer is a candidate for a MG occasion.
Note: When multiple positioning frequency layers are configured by the LMF, the order of measurement and processing of the positioning frequency layers is up to UE implementation.
Related to the second open issue on how CSSF is calculated for an RRM frequency layer in case multiple PFLs are configured, the previous agreement from RAN4 #98-e was to define the measurement period as sum of measurement periods of each PFL, thus for CSSF calculation, only one PFL is counted as candidate per MG occasion. For multiple PFLs, CSSF for PFLs may be different depending on whether PFL for a MG occasion qualifies for a long periodicity measurement with CSSF = 1 or not (CSSF > 1) and thus CSSF for an RRM frequency layer MO i is determined by:
· excluding MG occasions for long periodicity measurements for which no RRM frequency layers need to be measured. 
· adjusting for the remaining MG occasions the ratio Ri accordingly for RRM frequency layer MO i 
· defining Mintra and Minter candidates for these MG occasions, applying, depending on MG sharing scheme, coefficients Kintra and Kinter, thereby accounting for maximum one PFL, which does not qualify for a long periodicity measurement, as candidate per MG occasion in Minter, and 
· selecting the maximum out of these remaining MG occasions.
When multiple PFLs are configured by the LMF, CSSF for an RRM frequency layer MO i is determined by:
a) excluding MG occasions for long periodicity measurements for which no RRM frequency layers need to be measured; 
b) adjusting for the remaining MG occasions the ratio Ri accordingly for RRM frequency layer MO i; 
c) defining Mintra and Minter MO candidates for these remaining MG occasions, applying, depending on MG sharing scheme, coefficients Kintra and Kinter, thereby accounting for maximum one PFL contributing to Minter, which does not qualify for a long periodicity measurement, as MO candidate per MG occasion and 
d) selecting the maximum out of these remaining MG occasions.
In our understanding, the CSSF calculation for the case of multiple PFLs based on one PFL candidate per MG occasion is already covered in TS 38.133.
Definition of long periodicity measurement 
	Agreements (RAN4 #99-e):
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
Candidate options for 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.


We continue supporting option 2, i.e. a PFL qualifies for a long-periodicity measurement if all of its PRS resources have a periodicity of 320 ms or larger.
Regarding long periodicity measurement, we support option 2, i.e. 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.
In our understanding, this clarification needs to be added in TS 38.133.
Requirements applicability considering UE capability 
	· Candidate options for 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 MG
· 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.


Options 1 and 3 are similar. We note that option 3 is already specified in TS 38.133 in subclause 9.9.1. However, a definition of the term ‘PRS resource instance’, which does not appear in TS 38.211, is missing and thus, should be added to TS 38.133.
Add a definition of the term ‘PRS resource instance’ in TS 38.133.
The companion draft CR 38.133 according to proposals 1 and 4 is submitted in [2].
Conclusion
This contribution has provided our view on open issues related to selection of PFL and CSSF calculation in case of multiple PFLs as well as applicability of requirements for long periodicity measurement and PRS resource overlap with MG.
Following proposals are made:
1. The statement ‘When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation’ needs to be specified in TS 38.133.
When multiple PFLs are configured by the LMF, CSSF for an RRM frequency layer MO i is determined by:
a) excluding MG occasions for long periodicity measurements for which no RRM frequency layers need to be measured; 
b) adjusting for the remaining MG occasions the ratio Ri accordingly for RRM frequency layer MO i; 
c) defining Mintra and Minter MO candidates for these remaining MG occasions, applying, depending on MG sharing scheme, coefficients Kintra and Kinter, thereby accounting for maximum one PFL contributing to Minter, which does not qualify for a long periodicity measurement, as MO candidate per MG occasion and 
d) selecting the maximum out of these remaining MG occasions.
Regarding long periodicity measurement, we support option 2, i.e. 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.
Add a definition of the term ‘PRS resource instance’ in TS 38.133.
The companion draft CR 38.133 according to proposals 1 and 4 is submitted in [2].
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