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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, for latency reduction, there is discussion on parameters related to number of samples. It was agreed that the considered PRS BW is no smaller than [48] RB(s). However, from our point of view, it is preferred to reuse all Rel-16 PRS BW (i.e. PRS BW >=24 RB). 
One consideration is that the target scenarios for Rel-17 positioning are commercial use cases and IIoT use cases, which may require different BW pending on the use cases, it is better to reuse Rel-16 PRS BW to make good test coverage. The other consideration is about the PRS measurement performance. As agreed in previous meeting [2], for Rel-17 low latency NR Positioning requirements definition, the goal is to meet the existing Rel-16 NR positioning accuracy requirements. We understand that achieving low latency while maintaining the positioning accuracy may be challenge for some cases. But we do not think it is good way to limit the applied PRS BW. For the challenge cases, to achieve low latency with Rel-16 positioning accuracy, higher side condition or selected propagation conditions can be considered. In last meeting, it was agreed to consider LOS channel and higher side condition(PRS Ês/Iot≥ -6dB). With these limitation on propagation condition and side condition, even with small BW, the measurement performance is expected to be satisfied. Taking both consideration into account, it is not preferred to preclude the small BW.   
Proposal 1: for latency reduction, it is proposed to reuse all Rel-16 PRS BW (i.e. PRS BW >=24 RB).   
The conditions under which samples for AGC is reduced or not required for PRS measurements were discussed and it was agreed that additional samples for AGC for PRS measurements are not required in case PRS bandwidth is within the active BWP and the difference between the serving and neighboring cell [total] RX power is within [6] dB. 
Except within active BWP, there are other conditions under which AGC is reduced or not required for PRS measurements, for example, UE is provided 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. Also, In RAN1#99，RAN1 agreed that “DL PRS Resource TX power value range is the same as for SSB”. With above consideration, in our understanding, samples for AGC are reduced or not required when UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info).
Proposal 2: samples for AGC is reduced or not required when UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info). 

For PRS measurement outside the measurement gap, the impact on PRS measurement requirements was discussed last meeting. According to the agreements, PRS measurements without gaps are performed within PRS processing window (PPW), and Tavailable is the least common multiple of PRS processing window periodicity and PRS periodicity. RAN1 has discussed the prioritization of PRS and other DL signals/channels, which means scheduling restriction is required.
	RAN1 Agreements

The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.

· Option 1: UE may indicates support of two priority states.

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 2: UE may indicate support of three priority states

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS

· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.

· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS

· Option 3: UE may indicate support of single priority state

· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS

Note: SSB is a separate issue.

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.)


According to the agreements in RAN1, it can be seen that subject to UE capability, PRS could be higher priority than PDCCH/PDSCH/CSI-RS or be lower priority than PDCCH/PDSCH/CSI-RS. If PRS is higher priority than DL signal/channels, the granularity of PRS prioritization could be PPW (i.e. all symbols inside the window) or PRS symbols inside PPW, pending on UE capability. And the scheduling restriction due to PRS measurement could be all DL CCs for capability 1A or the CC in the same band as the PRS for capability 1B.   
For the UE indicates that PRS is higher priority than DL signal/channels, there will be scheduling restriction. the details can be further discussed taking different UE capability into account. For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW. Furthermore, for UE with capability 1A, the scheduling restriction apply to all the serving cells, for UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS. For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW. As for the scheduling restriction apply to all the serving cells or only apply to the serving cells in the same band as the PRS, can be further discussed once RAN1 has agreement on this issue.
For the UE indicates that PRS is lower priority than DL signal/channels, since PRS will be dropped for the overlapping case, there is no scheduling restriction.
Proposal 3: for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:

· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW
· For UE with capability 1A, the scheduling restriction apply to all the serving cells,

· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS

· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· FFS: the scheduling restriction apply to all the serving cells or only apply to the serving cells in the same band as the PRS, pending on the conclusion of RAN1
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
3. Conclusion
This contribution provides discussion on latency reduction of positioning measurement. The proposals are:
Proposal 1: for latency reduction, it is proposed to reuse all Rel-16 PRS BW (i.e. PRS BW >=24 RB).   

Proposal 2: samples for AGC is reduced or not required when UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info). 

Proposal 3: for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:

· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW

· For UE with capability 1A, the scheduling restriction apply to all the serving cells,

· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS

· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· FFS: the scheduling restriction apply to all the serving cells or only apply to the serving cells in the same band as the PRS, pending on the conclusion of RAN1
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
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