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Introduction
In the approved new WI for positioning enhancement [1], one important direction is to improve positioning latency of the Rel-16 NR positioning methods.· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]


This contribution discusses the latency reduction for measurement/report part for the positioning methods.
PRS processing window
In RAN1 #107-e meeting, the following agreement was made for latency reduction:
	Agreement
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.
Agreement
At least the following parameters for PRS processing window from the gNB to the UE are supported.
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Discuss during the maintenance phase on the necessity of other parameters including but not limited to
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Note: Indication of processing type does not suggest UE indication of multiple capabilities among (1A/1B/2) is already supported, which is a separate discussion.
Note: Some of the parameters above may not be mandatory for a PRS processing window
Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.
Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	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.)





[bookmark: _GoBack]
When the PRS is transmitted along with SSB in the PRS processing window, the priority handling of PRS needs to be further discussed based on the previous agreement. Considering the Type-D QCL relationship between PRS resource and SSB,  so in case of SSB 0 has associated with PRS 0, if UE is able to monitor SSB 0 before monitor PRS 0, UE could do that and achieve latest path loss for SSB thus improve the measurement accuracy of PRS0. If UE is unable to do that, or SSB 0 has no relation with PRS 0, then UE could ignore SSB 0 and measure PRS 0. So our view is that, SSB doesn’t have to be higher or lower priority than PRS. The priority of PRS resource and SSB can be equal subject to UE capability, and which one(s) to receive could be up to UE implementation.
[image: ]
Figure 1 – illustration of SSB vs PRS.

Proposal 1: The priority between PRS resource and SSB can be high, low and equal inside the PRS processing window subject to UE capability.
Proposal 2: When SSB and PRS has equal priority, it’s up to UE implementation which one(s) to be measured.
Subject to UE capability, when UE reports that it supports one priority option for its PRS processing window, NG-RAN should indicate the PRS priority state for PRS measurement outside the MG. To further improve the flexibility, NG-RAN can indicate PRS priority state by RRC signalling. Since the RRC signalling may not be configured in some cases, the default PRS priority state can be always higher than all PDCCH/PDSCH/CSI-RS. 
Proposal 3: The default PRS priority state can be always higher than all PDCCH/PDSCH/CSI-RS.
To reduce the latency of PRS measurement, the UE is expected to report measurement results derived on the PRS measured at the end of the PRS processing window. For example, if a UE obtain the PRS measurement results during the first part of the PRS processing window with duration of N msec, the positioning measurement results should be reported through PUSCH during the period form N msec to the end of the PRS processing window. 
Proposal 4: The UE is expected to report measurement results derived on the PRS measured at the end of the PRS processing window.
Conclusion
This contribution discusses the latency reduction for measurement/report part for the positioning methods. Observations and proposals are summarized as follows: 
Proposal 1: The priority between PRS resource and SSB can be high, low and equal inside the PRS processing window subject to UE capability.
Proposal 2: When SSB and PRS has equal priority, it’s up to UE implementation which one(s) to be measured.
Proposal 3: The default PRS priority state can be always higher than all PDCCH/PDSCH/CSI-RS.
Proposal 4: The UE is expected to report measurement results derived on the PRS measured at the end of the PRS processing window.
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