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1 Introduction
In RAN1#105-e meeting the following agreement was reached regarding reducing the number of samples in PRS measurement period requirements for the purpose of latency reduction for DL and DL+UL positioning methods. And an LS [1] was sent to RAN4 to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition. 
	Agreement:
M-sample (1<=M<4) PRS processing corresponding to measurements performed within M instances of the DL PRS resource set on a PRS resource, subject to UE capability, is beneficial from a RAN1 perspective for latency reduction.
· One sample corresponds to one instance
· Send an LS to RAN4 informing that
· M-sample (1<=M<4) measurements corresponding to measurements performed within M (1<=M<4) instances of the DL PRS resource set on a PRS resource are beneficial for reduction of measurement latency from RAN1 point of view.
· RAN4 is requested to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
· RAN1 to further study at least the following aspects for allowing M-sample (1<=M<4) PRS processing
· Details of UE capability
· Signaling details, e.g., to indicate whether measurement is based on one or more samples
· Whether the PRS sample processing time is defined and the relation with (N, T).
· Note: This may have RAN4 dependency


In this paper, we provide our understanding on the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and give our proposals. The draft response LS is provided in the Annex. 
2 Discussion
In R16, the requirements of UE positioning measurement (including RSTD, PRS RSRP and UE Rx-Tx time difference) are defined based on 4 samples. Taking RSTD measurement as an example, the measurement period in positioning frequency layer i is defined as below [2] in which  is the number of PRS RSTD samples and = 4: 
 ,
In our understanding, when providing the simulation results for performance requirements in the initial discussion, several companies’ results showed that one shot measurement was enough. And the additional sample margin was reserved for the following reasons: 
· The measurement requirements shall cover different propagation channels. 
· PRS measurement in R16 is performed with MG including the measurement in the same or different positioning frequency layers. Similar as inter-frequency measurement with MG, AGC is needed for PRS measurement. 
· The measurement requirements shall cover all the PRS configurations including BW, comb, repetitions and muting configuration. 
But since the PRS configurations have been considered in the performance requirements and the separate scaling factor for muting patterns has been included in the measurement requirements, we think the sample margin should mainly consider the first two reasons. 
Observation 1: In R16 positioning measurement, the requirements are defined based on 4 samples mainly considering the propagation applicability and AGC settling.  
But the number of samples needed for AGC settling is related to UE implementation in our understanding. If the UE can complete the AGC settling in few symbols, it is still possible to perform the PRS measurement within fewer PRS samples when the number of PRS symbols in one sample is enough. Based on this, we think the capability of performing PRS measurement within fewer PRS samples depends on the UE implementation of RF adjustment while the UE processing capability {N, T} is measurement capability which depends on the UE baseband implementation. 
Proposal 1: It is possible to perform PRS measurement within M (1<=M<4) instances of the DL PRS resource set in R17. And if UE capability is used, it should be a separate capability from the processing capability {N, T}. 
Based on PRS measurement requirements in R16, if the capability of performing measurement within M (1<=M<4) samples is introduced, the measurement requirements can also be defined based on this capability. The formula of the measurement requirements can be still kept, but the number of measurement samples can be related to the UE capability rather than a constant. 
Proposal 2: If the capability of performing measurement within M (1<=M<4) samples is introduced, the measurement requirements can also be specified based on this capability by modifying the factor of the samples number in the formula of R16 requirements. 
3 Summary
In this paper, the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and the impact on requirements are discussed, and the following observations and proposals are given：
Observation 1: In R16 positioning measurement, the requirements are defined based on 4 samples mainly considering the propagation applicability and AGC settling.  
Proposal 1: It is possible to perform PRS measurement within M (1<=M<4) instances of the DL PRS resource set in R17. And if UE capability is used, it should be a separate capability from the processing capability {N, T}. 
Proposal 2: If the capability of performing measurement within M (1<=M<4) samples is introduced, the measurement requirements can also be specified based on this capability by modifying the factor of the samples number in the formula of R16 requirements. 
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1	Overall description
In LS R4-2111705, RAN1 provides the following agreements regarding reducing the number of samples in PRS measurement period requirements for the purpose of latency reduction for DL and DL+UL positioning methods. And RAN4 is asked to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition. 
	Agreement:
M-sample (1<=M<4) PRS processing corresponding to measurements performed within M instances of the DL PRS resource set on a PRS resource, subject to UE capability, is beneficial from a RAN1 perspective for latency reduction.
· One sample corresponds to one instance
· Send an LS to RAN4 informing that
· M-sample (1<=M<4) measurements corresponding to measurements performed within M (1<=M<4) instances of the DL PRS resource set on a PRS resource are beneficial for reduction of measurement latency from RAN1 point of view.
· RAN4 is requested to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
· RAN1 to further study at least the following aspects for allowing M-sample (1<=M<4) PRS processing
· Details of UE capability
· Signaling details, e.g., to indicate whether measurement is based on one or more samples
· Whether the PRS sample processing time is defined and the relation with (N, T).
· Note: This may have RAN4 dependency


RAN4 discussed the agreements above and the following views on the feasibility and requirements impact are provided from RAN4 side: 
· In R16 positioning measurement, the requirements are defined based on 4 samples mainly considering the propagation applicability and AGC settling.
· It is possible to perform PRS measurement within M (1<=M<4) instances of the DL PRS resource set subject to UE capability in R17. 
· If UE capability is used, it should be a separate capability from the processing capability {N, T}. 
· If the capability of performing measurement within M (1<=M<4) samples is introduced, the measurement requirements can also be specified based on this capability by modifying the factor of the samples number in the formula of R16 requirements. 
2	Actions
To RAN WG1 
ACTION: 	RAN4 kindly asks RAN1 to take the conclusions above into consideration.
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