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Introduction
In RAN4#98bis-e meeting, several questions surrounding PRS measurement requirements were discussed further, with agreements and open issues captured in a WF [1]. In this paper, we discuss the following remaining questions:
· CSSF related issues
· Applicability conditions related to UE measurement capability
CSSF related issues
This section addresses several open questions in the WF [1] related to the definition of CSSF within gap for NR positioning measurements.
First let us discuss the agreement below, which specifies a necessary condition for PRS resources in a PFL to be measured. 
· A PFL is counted as candidate for a MG occasion if at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time.
· Definition of a PRS resource being fully covered by MGL can be FFS and depending on the outcome of Issue 2-2-2.

As we expressed in a companion contribution, the agreement above is inconsistent with other agreements that imply that the UE should measure resources that overlap “partially” with a MG. In our view, the UE should report measurement results for a given PRS resource if it is able to measure at least the minimum number of repetitions specified in the accuracy requirements for that particular PRS configuration.
Proposal 1a: 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.
Proposal 1b: A PFL is counted as candidate for a MG occasion if it has at least one PRS resource for which measurement requirements apply according to Proposal 1a.


Regarding the selection of one PFL in CSSF calculation, the following options were captured in the WF [1].
· 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

The question of whether a PFL is considered a candidate for a MG occasion is already addressed by the agreement discussed above and by our Proposal 1; it does not need to be treated again as part of this issue.
Given the options presented above, our impression is that there is significant alignment between companies on how to calculate CSSF. In our view, one of the main questions that remains to be answered is how to calculate CSSF for RRM frequency layers when multiple PFLs are configured by the LMF. Therefore, we propose to focus first on the case of a single PFL configured by the LMF so that agreements can be formalized.
Proposal 2: 
a. CSSF for PFLs should be calculated on a per MG occasion basis (as in Rel-15) considering only one PFL at a time.
b. For a PFL that satisfies the long periodicity condition, CSSF = 1.
Proposal 3: When only one PFL is configured by the LMF, CSSF for RRM frequency layers should be calculated on a per MG occasion basis (as in Rel-15).
Proposal 4: FFS: CSSF for RRM frequency layers when multiple PFLs are configured by the LMF.
Proposal 5: When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation.
Next, we address the definition of the long periodicity condition for PRS-based measurements. The following options are captured the WF [1].
· 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

In RAN4#98bis-e the question of how to classify a PFL containing a mix of ‘short’ and ‘long’ PRS periodicities was raised by some companies. We agree that such a scenario needs to be considered when defining the long periodicity condition. If treated as a long periodicity layer (CSSF=1), then it is possible that the PRS resources with short periodicities may block RRM measurements that would otherwise compete for the same MGs. On the other hand, if a PFL with mixed ‘short’ and ‘long’ periodicities is not treated as long periodicity then there would be difficulties when calculating CSSF because PRS resources with periodicities longer than 160 msec would not be accounted for in the calculation of CSSF as specified in Rel-15. We propose the following options.
Proposal 6: 
· Option 1:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· 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:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· 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.
· Option 3:
· Define the long periodicity condition as min(LCM(Tprs * N_muting, MGRP)) > 160 ms, where N_muting is the scaling factor that accounts for PRS muting and the min() operation is taken across all PRS resource sets in the PFL.
· If a PFL is not considered to be long periodicity, measurement requirements do not apply to any PRS resource sets in the PFL for which LCM(Tprs * N_muting, MGRP)) > 160 ms and said PRS resource sets are excluded in the calculation of CSSF.

Proposal 7: Adopt option 1 in Proposal 6.

The following options were proposed for the calculation of parameter Ri when PRS-based measurements are configured.

· 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

The assumption in Rel-16 is that PFLs are processed sequentially. If a PFL is not considered to be long periodicity, then all its PRS resources would compete for MG. The cases described in option 1 would not actually occur since any long periodicity PRS would belong to a different PFL according to the previous assumption.
 
Proposal 8: Ri is calculated as in Rel-15.
Applicability conditions related to UE measurement capability
The WF from RAN4#98bis-e captured two open questions regarding applicability of PRS measurement requirements [1].
The first issue concerns the case where the time span of a PRS resource instance > N and the following options are being considered.
· 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


As stated earlier in this contribution, we assume that the UE should report measurement results for a given PRS resource if it is able to measure at least the minimum number of repetitions specified in the accuracy requirements for that particular PRS configuration. Therefore, we have the following proposal.
Proposal 9: 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.
The second issue concerns the case where the time span of PRS resource instance > MGL. Two options have been proposed.
· 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

For this issue we think a stronger condition should be specified, depending not only on the time span of a PRS resource instance but on the amount of overlap between a PRS resource and a MG occasion. We favor adoption our Proposal 1a instead of either of the options above.
Proposal 10: Adopt Proposal 1a as applicability condition based on the overlap of a PRS resource with a MG occasion.
Conclusions
Proposal 1a: 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.
Proposal 1b: A PFL is counted as candidate for a MG occasion if it has at least one PRS resource for which measurement requirements apply according to Proposal 1a.
Proposal 2: 
a. CSSF for PFLs should be calculated on a per MG occasion basis (as in Rel-15) considering only one PFL at a time.
b. For a PFL that satisfies the long periodicity condition, CSSF = 1.
Proposal 3: When only one PFL is configured by the LMF, CSSF for RRM frequency layers should be calculated on a per MG occasion basis (as in Rel-15).
Proposal 4: FFS: CSSF for RRM frequency layers when multiple PFLs are configured by the LMF.
Proposal 5: When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation.
Proposal 6:
· Option 1:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· 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:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· 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.
· Option 3:
· Define the long periodicity condition as min(LCM(Tprs * N_muting, MGRP)) > 160 ms, where N_muting is the scaling factor that accounts for PRS muting and the min() operation is taken across all PRS resource sets in the PFL.
· If a PFL is not considered to be long periodicity, measurement requirements do not apply to any PRS resource sets in the PFL for which LCM(Tprs * N_muting, MGRP)) > 160 ms and said PRS resource sets are excluded in the calculation of CSSF.

Proposal 7: Adopt option 1 in Proposal 6.
Proposal 8: Ri is calculated as in Rel-15.
Proposal 9: 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.
Proposal 10: Adopt Proposal 1a as applicability condition based on the overlap of a PRS resource with a MG occasion.
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