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Introduction
Core requirements for NR positioning were largely finalized during RAN4#96-e. This contribution discusses residual issues related to general requirements for NR positioning measurements captured in the WF [1].
· Requirements when the duration of a single PRS resource exceeds the UE processing capability
· Remaining CSSF issues
Requirements when the duration of a single PRS resource exceeds the UE processing capability
The first question concerns measurement requirements for cases when the duration of a single PRS resource exceeds the UE processing capability. Two options were set forth [1]:
· Option 1: If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource
· Option 2: If the capability is smaller then what is configured, then the requirements are to be relaxed.

In our view, a single DL PRS resource instance (including all its repetitions within one PRS period) is the atomic unit for the purpose of specifying PRS measurement requirements. The UE should not be required to stich partial measurements across multiple instances of a PRS resource. Such a requirement was not imposed in the context LTE positioning and if adopted it would pose additional challenges for PRS processing. Furthermore, our position is the same for the case when a single PRS resource does not fit within a single measurement gap. In neither case the measurement requirements would apply to that PRS resource.
Proposal: If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource.
Proposal: If the time span of a DL PRS resource instance is greater than the configured measurement gap length, measurement requirements do not apply for this resource.
Remaining CSSF issues
In meeting RAN4#96-e, measurement period requirements were discussed and agreed upon various for NR positioning measurements. As a result, formulas for measurement period duration were incorporated into TS 38.133. One common parameter used in all those formulas is , which is the carrier-specific scaling factor for positioning frequency layer i. Some aspects of the definition of  remain unfinished or FFS. We shall address those remaining issues in this section.
We begin by noting that PRS is always measured within measurement a measurement gap and therefore  for any given positioning frequency layer i.
[bookmark: _Toc5952692]  is currently defined in TS 38.133, clause 9.1.5.2.2 for a subset of PRS configurations with “long periodicity,” as shown in the excerpt below. In the context of the second bullet point in the text below, we equate “measurement object i” with positioning frequency layer i. The rationale or motivation behind setting  for PRS with long periodicity (≥ 320 ms) is the scarcity or sparseness (in time) of the PRS resource relative to the possible values of measurement gap repetition period, which are currently limited to a maximum of 160 ms.

If measurement object i refers to a long-periodicity measurement which is any of:
-	an E-UTRA RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, or
-	an NR measurement for positioning based on PRS configurations in Table 9.1.5.2.2-1
then CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including E-UTRA RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFwithin_gap,i are derived as below.
Table 9.1.5.2.2-1: PRS configurations for long-periodicity NR measurements for positioning 
	[PRS periodicity] (ms)
	DL-PRS-MutingPattern configuration

	320, 640, … ,10240
	[With or without muting]

	Other values (≤ 160)
	FFS




One important factor that needs to be considered when extending the definition of  is to recognize that, in general, a positioning frequency layer may contain multiple PRS resource sets with different periodicities, repetitions and muting patterns. The definition of  must take into account the potential diversity of PRS configurations within a single frequency layer.
The first question to be addressed is whether to extend the choice of  to all PRS configurations with PRS periodicity equal to 320 ms or larger regardless of muting. In our view this would be consistent with the original intention behind setting  since muting would further increase the sparseness of the PRS resource(s). If  is considered an agreeable choice for PRS periodicities ≥ 320 ms without muting then, by the sparsensess argument, it should be more so with muting. 
Moving on to PRS periodicities of 160 ms or less, we would argue that muting should play a role in the choice of  for such cases. For instance, when dl-PRS-MutingOption1(inter-period muting) is configured, the maximum time gap between transmitted PRS instances would be
=  dl-PRS-MultiBitRepetitionFactor
where X is the length of the muting bitmap. Depending on the choice of dl-PRS-MultiBitRepetitionFactor and the muting pattern (bitmap), type1 muting could significantly increase the sparseness of PRS. Type 2 muting option 2 (dl-PRS-MutingOption2), on the other hand, should not play a significant role in the choice of  because it introduces muting of PRS repetitions within one PRS period, so it’s impact on sparseness is more limited. Additionally, our understanding is that the UE would measure all the repetitions of a PRS resource within one PRS period (i.e. one PRS resource instance) with a single measurement gap. This requirement must hold even if some of the PRS repetitions are muted.
Based on the observations above, we think it would be reasonable to select  according to the maximum value of across all the PRS resources in positioning frequency layer i. Our proposal is as follows:
· For positioning frequency layer i, let be the maximum value of across all its PRS resources.
· If ≥ 320 ms, set .
· For  160 ms, apply the legacy calculation of  using (which is the worst-case) to calculate ,  and .
· Specifically  where  is the measurement gap repetition period configured for positioning frequency layer i.
· Same logic would extend to ,  in per-FR gap cases.

Observations:
1. Type2 muting and PRS repetitions would not play a role in selecting .
2. When type1 muting is not configured, is simply the maximum periodicity of all PRS resources within positioning frequency layer i.
3. Positioning frequency layers with  160 ms would compete for measurement gaps. i.e. possibly  for such positioning frequency layers.

Proposal: For position frequency layers, calculate  based on the maximum periodicity across all the PRS resources within each layer and taking into account type2 (inter-period) muting.
Conclusions
Proposal: If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource.
Proposal: If the time span of a DL PRS resource instance is greater than the configured measurement gap length, measurement requirements do not apply for this resource.
Proposal: For position frequency layers, calculate  based on the maximum periodicity across all the PRS resources within each layer and taking into account type2 (inter-period) muting.
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