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1 Introduction
RAN4 #95-e meeting discussed UE PRS RSTD requirements and achieved some agreements [1]. However, there are still several opens issues as listed in WF [2]. 
This contribution focuses on some open issues regarding RSTD measurement period and provides our considerations accordingly. 

2 Discussion
2.1 PRS occasion

	Agreements

PRS occasion definition: 

· Option 1: PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty. (QC, Intel, HW, CATT, MTK)

· Option 2: PRS occasion is one single DL PRS repetition (i.e. repetition factor of 1) (Ericsson)

· Option 3: PRS occasion is one comb pattern without being repeated within a slot and without applying a resource repetition factor (Ericsson)


The first issue regarding RSTD measurement period is the definition of PRS occasion and the above three options were discussed in the last meeting. In LTE, each PRS positioning occasion comprises of [image: image2.png]Npge
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≤6) consecutive downlink positioning subframes defined in TS 36.211. Among the candidate options, option 1 is closer to the concept of PRS occasion in LTE since the consecutive subframes is similar to the repetitive PRS resources. Moreover, the option 1 can simplify UE implementation by excluding the details of PRS configuration such as comb size, repetition factor. 
Proposal 1: For PRS occasion definition, support option 1 “PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty”. 

2.2 Periodicity of PRS occasion

	· FFS: Periodicity of PRS measurement  
· Option 1. [image: image6.png]max(T, Tprs, MGRP)




· Option 2. [image: image8.png]max(Tpr<, MGRP)




· other options not precluded
· Companies are encouraged to check on all possible values for T, Tprs and MGRP


The difference between the formulas is whether T is used. Generally, we think UE process capability should be considered for determining the periodicity of PRS occasion and thus support option 1 in principle. 
After checking the possible values for T and Tprs, it is noticed that the scenarios when Tprs < T< 2Tprs exist and all the possible combinations are listed as below. In such scenarios, option 1 is not workable. As illustrated in Figure-1 where {T=8ms, Tprs =5ms}, although there is at least one PRS resource in each T window, it is not possible to guarantee the gap between the selected PRS resources larger than processing time T. From our side, such scenarios should be considered. One straightforward solution is to use 2* Tprs as the periodicity of PRS occasion as discussed in the last meeting. The drawback by doing so is to increase the measurement delay especially for the case with long periodicity combination, e.g. {T=80ms, Tprs =64ms}. Alternatively, restrictions on PRS configurations could be considered to avoid such periodicity combinations. 
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms

· Value for Tprs = {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 5120, 10240}ms
· Value for combination of {T, Tprs }:
	T [ms]
	8
	16
	20
	30
	30
	40
	80

	Tprs [ms]
	5
	10
	16
	16
	20
	32
	64
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Figure-1. illustration PRS occasion periodicity when Tprs <T<2Tprs
Observation 1: The scenarios when Tprs <T<2Tprs should be considered for the periodicity of PRS occasion. 

Proposal 2: When determining the periodicity of PRS occasion, support option 1 with following modifications:
· Option 1a: max(2Tprs , MGRP) if Tprs <T<2Tprs;  otherwise max(T, Tprs , MGRP).
· Option 1b: max(T, Tprs , MGRP) with additional restrictions on PRS configurations so that Tpr <T<2Tprs will not happen. The corresponding Tprs should not be allowed to be configured for UE capable of T as below.
	T [ms]
	8
	16
	20
	30
	30
	40
	80

	Tprs [ms]
	5
	10
	16
	16
	20
	32
	64


2.3 Extension of PRS measurement period
The PRS measurement period may be affected by the following factors, this section gives our preference for each issue.   
· Issue 1: Measurement period with multiple PRS periodicities
· Option 1. Use the maximum PRS resource periodicity among all PRS resources
· Option 2. LMF needs not to provide multiple PRS periodicity to UE with a single layer at least
· other options not precluded
· Issue 2: Measurement period with multiple PRS frequency layers
· Option 1. Measurement periods adds up for each frequency layer that is configured to be measured

· Option 2. Measurement period is scaled by number of frequency layers
In our view, issue 2 is pending on the conclusion of issue 1. For issue 1, we support option 1 to enable flexibility on PRS configuration. However, the description is a little bit confusing for us and different interpretations may influence the discussion of issue 2. 

· Interpretation 1: the “all PRS resources” in the option 1 for issue 1 including the PRS periodicities among configured PRS layers, then the measurement periodicities for each PRS frequency layer are the same and the two options for issue 2 are identical. 
· Interpretation 2: the “all PRS resources” in the option 1 for issue 1 is only for a certain PRS frequency layer, which may result in different periodicities for each layer, e.g. P(f1)=5ms for frequency layer f1, and P(f2)=8ms for frequency layer f2. Option 2 is easier for UE implementation, and by scaling the maximum periodicity among all PRS layers, the resulting extended periodicity is the same as the value of interpretation 1.
Proposal 3: For measurement period with multiple PRS periodicities, support option 1 with further clarification that the “all PRS resources” means the PRS resources among all configured PRS frequency layers.

Proposal 4: For measurement period with multiple PRS frequency layers, option 1 and option 2 are identical if option 3 is agreed; otherwise, support option 2 for simplification.  
· Issue 3: Extension of measurement period due to dropped PRS occasions being unavailable 

· Option 1. Yes
· Option 2. No, measurement period will be defined for cases when PRS occasions are not dropped for any reason
PRS occasion dropping due to SSB collision should not be considered as typical scenarios and network configuration should avoid such scenarios. In case such scenario occurs, no measurement requirement should be defined to reduce UE complexity. 

Proposal 5: If PRS occasions are dropped and not available for measurement, no extension for measurement period is defined to reduce UE complexity.
3 Conclusion

Proposal 1: For PRS occasion definition, support option 1 “PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty”. 

Observation 1: The scenarios when Tprs <T<2Tprs should be considered for the periodicity of PRS occasion. 

Proposal 2: When determining the periodicity of PRS occasion, support option 1 with following modifications:

· Option 1a: max(2Tprs , MGRP) if Tprs <T<2Tprs;  otherwise max(T, Tprs , MGRP).
· Option 1b: max(T, Tprs , MGRP) with additional restrictions on PRS configurations so that Tpr <T<2Tprs will not happen. The corresponding Tprs should not be allowed to be configured for UE capable of T as below.

	T [ms]
	8
	16
	20
	30
	30
	40
	80

	Tprs [ms]
	5
	10
	16
	16
	20
	32
	64


Proposal 3: For measurement period with multiple PRS periodicities, support option 1 with further clarification that the “all PRS resources” means the PRS resources among all configured PRS frequency layers.

Proposal 4: For measurement period with multiple PRS frequency layers, option 1 and option 2 are identical if option 3 is agreed; otherwise, support option 2 for simplification.  

Proposal 5: If PRS occasions are dropped and not available for measurement, no extension for measurement period is defined to reduce UE complexity.
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