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1. Introduction

In the last meeting, there is discussion on latency reduction of positioning measurement and a WF was agreed [1]. This contribution provides further discussion on this topic.
2. Discussion 
In last meeting, the feasibility of latency reduction of positioning measurement was discussed and the reply LS to RAN1 was sent LS. And the agreements are duplicated as following:
	Agreements in last meeting:
· Low latency enhancement

· It is RAN4 understanding that the reduction of the number of DL PRS processing samples is possible under certain conditions

· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of relaxation of the Rel-16 NR positioning accuracy requirements for the existing side conditions (e.g. SINR, PRS configurations, channel models, etc.)

· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of keeping Rel-16 NR positioning accuracy requirements and for the case of using different side conditions (e.g. SINR, PRS configurations, channel models, etc.)

· For Rel-17, low latency NR Positioning requirements definition the goal is to meet the existing Rel-16 NR positioning accuracy requirements

· FFS whether to consider limited relaxations of requirements for specific scenarios


According to the requirements specified for NR positioning measurements, 4 samples are adopted. In our understanding, 4 samples are determined based on the consideration of measurement accuracy, AGC, side condition, etc. And 1 or 2 samples are necessary to guarantee the measurement accuracy, while the remaining samples are used for AGC, even though AGC are not needed under certain conditions.
In last meeting, it was agreed that RAN4 to study under which circumstances additional sample or no additional sample needs to be considered for AGC margin when the number of samples only is 1 or 2.
In Rel-16 NR positioning, there is assumption that PRS measurement are always measured in measurement gap. But in our understanding, measured in MG does not mean that AGC is always needed, or the number of samples used for AGC can be reduced. 
For the scenario that target PRS is within active BWP, the AGC is not needed. This is the same situation as that for inter-frequency measurement without measurement gap. For inter-frequency measurement without MG, the number of sample is 5, which is the same as that of intra-frequency measurement and AGC is not considered.
Observation 1: For the scenario that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.

Another scenario is that UE is provide with the QCL information of the PRS. dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signal. The DL PRS may be configured with QCL ‘typeD’ with a DL PRS from a serving cell or a non-serving cell, or with rs-Type set to ‘TypeC’, ‘TypeD’, or ‘TypeC-plus-typeD’ with a SSB from a serving or non-serving cell. For this case, since UE is provided QCL info of the PRS, which means that UE already have some priori information, AGC is not needed, or the number of samples used for AGC can be reduced.
Observation 2: for the scenario that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.
Based on above analysis, with the reduction of the number of samples used for AGC, the latency of positioning measurement can be reduced from 4 to smaller number.
Proposal 1: reducing the number of samples used for AGC can be considered for latency reduction of positioning measurement.
Proposal 2: AGC margins need to be revisited at least for following cases:
· For the scenario that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap
· for the scenario that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced
In August meeting, RAN1 sent LS to RAN4 on the PRS measurement outside the measurement gap for the purpose of latency reduction [2]. The content of LS is duplicated as following:

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.

· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 

· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 

· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected.
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window

· A UE shall be able to declare a PRS processing capability outside MG.

· FFS: Details of capability signalling (e.g., per UE or per band, etc.)

· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:

· Alt. 1: Applicable to serving cell PRS only 

· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.

· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  

· Further study

· Further details of which other DL signals/channels to be prioritized 

· How the UE determines DL PRS’s priority based on one or more of the following:

· Opt. 1: Based on indication/configuration from serving gNB

· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)

· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period

· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens

· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.


According to the LS, it can be seen that a PRS processing window is introduced during which PRS measurement is performed. This will have impact on the PRS measurement delay. In Rel-16, the measurement interval is related with PRS resource periodicity and MGRP. For the PRS measurement outside the measurement gap, MG is not to be considered in the measurement period requirements. Instead, the periodicity of PRS processing window need to be considered for the PRS measurement interval. Since PRS processing window is under discussion in RAN1, the detail of impact from PRS processing window can be further discussed pending on the progress in RAN1.
Proposal 3: for PRS measurement outside the measurement gap for the purpose of latency reduction, MGRP is not needed to be considered for the PRS measurement period requirements.

Proposal 4: for PRS measurement outside the measurement gap, the periodicity of PRS processing window need to be considered for the measurement period requirements, for example, the periodicity of PRS processing window could be considered in Tavailable.
3. Conclusion
This contribution provides discussion on latency reduction of positioning measurement. The observations and proposals are:
Observation 1: For the scenario that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.

Observation 2: for the scenario that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.
Proposal 1: reducing the number of samples used for AGC can be considered for latency reduction of positioning measurement.

Proposal 2: AGC margins need to be revisited at least for following cases:

· For the scenario that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap
· for the scenario that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced
Proposal 3: for PRS measurement outside the measurement gap for the purpose of latency reduction, MGRP is not needed to be considered for the PRS measurement period requirements.

Proposal 4: for PRS measurement outside the measurement gap, the periodicity of PRS processing window need to be considered for the measurement period requirements, for example, the periodicity of PRS processing window could be considered in Tavailable.
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