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Introduction
In RAN4#97-e meeting, several aspects of DL-PRS measurements were further discussed with a WF agreed in [1]. In this paper, we discuss the following remaining topics outlined therein:
· Applicability conditions related to UE measurement capability
· Long periodicity condition for PRS measurements
· CSSF with multiple PRS periodicities in a positioning frequency layer
· Whether and how to account for muting in the PRS measurement period requirements
Applicability conditions related to UE measurement capability
The WF [1] from RAN4#97-e lists several open questions regarding applicability of PRS measurement requirements. They are as follows:
· Option 1: 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.
· Option 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 3: The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs 
· Option 4: none of option 1~3 is needed. It’s already clear from 38.133 that the measurements are performed within the UE capability.

In our view it is worth discussing some of these applicability conditions and clarifying the conclusions in the specifications.
For all three types of DL positioning methods in UE assisted mode, when the UE reports measurement results to the location server it includes the NR-DL-PRS-ResourceID-r16, NR-DL-PRS-ResourceSetID-r16 and dl-PRS-ID for each measurement. For example, for DL-TDOA this information is provided in IE NR-DL-TDOA-MeasElement-r16 [2]. The combination of NR-DL-PRS-ResourceID-r16, NR-DL-PRS-ResourceSetID-r16 and dl-PRS-ID uniquely identifies a PRS resource. We assume then that the UE should only report measurement results for a PRS resource only if it is able to measure and process the all the REs mapped to that resource. Otherwise, there would be ambiguity as to what was measured by the UE. Furthermore, we don’t see a provision in the LPP specification to indicate or report a measurement based on partial processing of a PRS resource.

Observation 1: NR DL positioning measurement results reported by the UE are provided for uniquely identifiable PRS resources in the assistance data provided by the location server.

Given the observation above, our view is that the UE should not report measurements based on partially processed instances of PRS resources. Options 1 and 2 above should be adopted following this reasoning.

Proposal 1: 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 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length.
Proposal 3: The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
Long periodicity condition for PRS measurements
In this section we discuss the definition of “long periodicity” condition for PRS measurements, which would be relevant for calculating CSSF. The options presented in the WF [1] are as follows:
· Option 1a: Tprs * X * dl-prs-MutingBitRepetitionFactor >=160ms
· X is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 1b: max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >=320ms
· X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1c: Tprs * X >=320ms
· X is the size of MutingPattern
· Option 1d: Long-periodicity NR measurements are the measurements with PRS periodicity >160 ms (with or without muting) or equal 160 ms (with muting)
· Option 2: Long-periodicity PRS means the PRS periodicity in each frequency layer defined in sub-topic 1-2 is larger than or equal to [320]ms
· Option 3: FFS

We support a generalized version of option 1a:


where  is the PRS resource set index within a positioning frequency layer (PFL),  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16. Evaluation of  should be done at the PRS resource set level since both  and PRS muting parameters are defined at that level. The additive term (+1) is needed so that if there is no muting  the expression reduces to . (Note: The +1 correction should be applied to option 1b as well.) Taking the least common multiple (LCM) across all the PRS resource sets makes the expression consistent with the definition of PFL periodicity we support for the measurement period requirement (discussed in a different contribution).
Proposal 4: The long periodicity condition for PRS measurements should be  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16.
CSSF with multiple PRS periodicities in a positioning frequency layer
Another open issue concerns how to calculate CCSF for a positioning frequency layer containing multiple PRS periodicities. The following options are being considered [1]:
· Option 1: For position frequency layers, calculate   based on the maximum periodicity across all the PRS resources within each layer and taking into account type1 (inter-period) muting
· Option 1a: Follow the same conclusion of sub-topic 1-2
· Option 2: Not needed. We should take the per-gap approach, as it is in Rel-15.
· Option 3: FFS

PFLs that do not satisfy the long periodicity condition proposed above should compete for measurement gaps with RRM measurements. Our view is that PFLs need not compete among themselves for measurement gaps given that it is expected in Rel-16 that PFLs are processed sequentially by the UE (see NR-DL-PRS-ProcessingCapability) [2]. The ordering of the PFLs selected for processing can be left up to UE implementation and should not impact the calculation of CSSF for PFLs.
The calculation of CSSF for PFLs that are not classified as long periodicity measurements should follow the existing procedure with the following changes:
1. During the calculation of CSSF for PFL i all other PFLs are ignored (not counted) when computing ,  and . i.e. PFLs do not compete with each other for measurement gaps.
2. Calculate CSSF for PFLs and RRM frequency layers as described in 1. Repeat for each PFL and store the intermediate CSSF calculated for each RRM frequency layer. i.e. for N PFLs, the UE would calculate an intermediate CSSF(i;k) value for RRM frequency layer i, with CSSF(i;k) accounting for only PFL k.
3. For RRM frequency layer i, FFS whether to set CSSF to the maximum of all the intermediate values CSSF(i;k) calculated in 2 for RRM frequency layer i or to set it to CSSF(i;k) while PFL k is being measured/processed.

Proposal 5: For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
Proposal 6: For RRM frequency layers, N intermediate CSSF values would be calculated, when 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 with PFL is being processed at the time.

Whether and how to account for muting in the PRS measurement period requirements
FFS whether and how muting should be accounted in the PRS measurement period requirements as captured in TS 38.133 sections 9.9.2, 9.9.3 and 9.9.4.
The current measurement period requirements specified in sections 9.9.2, 9.9.3 and 9.9.4 do not guarantee that the UE will be able to measure every PRS resource in the assistance data. E.g. see discussion regarding applicability conditions elsewhere in this contribution. PRS muting, in particular type 1 (inter-period) muting, is one of the factors that will affect whether or not some PRS resources can be measured within the specified measurement period. For instance, the current requirement specifies . If there is a PRS resource set that is muted for four or more consecutive PRS periods then it is possible that all the PRS resouces on that resource set could be missed during the measurement period.
Regarding how to account for type 1 PRS muting in the measurement period requirements, we would like to propose using  as described in the section for the long periodicity condition.
Proposal 7: Use  defined for the long periodicity condition as the PFL PRS periodicity for the measurement period requirement.
Conclusions
Observation 1: NR DL positioning measurement results reported by the UE are provided for uniquely identifiable PRS resources in the assistance data provided by the location server.

Proposal 1: 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 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length.
Proposal 3: The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
Proposal 4: The long periodicity condition for PRS measurements should be  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 5: For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
Proposal 6: For RRM frequency layers, N intermediate CSSF values would be calculated, when 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 with PFL is being processed at the time.
Proposal 7: Use  defined for the long periodicity condition as the PFL PRS periodicity for the measurement period requirement.
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