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1. Introduction
[bookmark: _Hlk30969022]The Rel-17 WID of NR positioning enhancement was approved in RAN#90e [1], including the following RAN1-centric objective of improving the latency accuracy of 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]


In this contribution, we will present our views on latency reduction related with measurement gap and UE measurements. 
2. Positioning Measurements
The issue of M-sample (M<4) PRS processing was discussed and one agreement was made in previous meeting through assuming that RAN4 supports the M-sample measurement. M = 1 is one candidate value that the UE can report in UE capability:
	Agreement:
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
· FFS signalling details.
Agreement:
For the PRS processing sample number M, at least M = 1 is supported.


The LMF can explicitly request the UE to report measurement with either M-sample or 4-sample. It is preferred that the LMF can request the same M-sample or 4-sample measurement for all the positioning method configured to the UE. In other word, the UE would be requested to apply the same M-sample or 4-sample measurement for DL-DTOA, DL-AoD and Multi-RTT method. For that, the LMF can signal a common request of M-sample or 4-sample to a UE.
Proposal 1: The LMF shall request the same M=1-sample or 4-sample measurement for all the positioning methods to one UE.  The UE shall expect the same M=1-sample or 4-sample measurement to be performed on all positioning methods configured to the UE. 
3. Enhancements on MG
For the MAC-CE based request and activation, the gNB can configure a list of MG configurations for positioning in RRC. The UE can request one of those configured MG configurations to the gNB through MAC CE. Correspondingly, the gNB can use MAC CE to activate one MG configuration to the UE.
	Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3
Agreement
The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.


For the deactivation of MG, one method is to use a DL MAC CE deactivation command. When the MG is not needed, the UE can request the gNB to deactivate one activated MG and then the gNB can use a MAC CE deactivation command to deactivate it. Another method for deactivation is each MG configuration can be associated with a number of repetitions. When the MG configuration is activated, the activated MG configuration would stop automatically after the indicated number of repetitions are finished. The number of repetitions can be configured in RRC for each MG configurations. In another alternative, the gNB can indicate the number of repetitions in the MAC CE activating one MG configuration for positioning. The indicated number of repetitions would be applied to the activated MG configuration. Both methods have alternative and we can consider to support both.
Proposal 2: For MG deactivation, support the following two options:
· Option 1: gNB use a DL MAC CE to deactivate one MG and the UE can use a UL MAC CE to request MG deactivation
· Option 2: Each activated MG is associated with a repetition number and when the indicated repetition number is reached, the activated MG stops 
4. Processing PRS outside MG
For processing PRS outside MG, we agreed the following priority rule of PRS vs PDCCH/PDSCH/CSI-RS:
	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.


The priority of PRS vs SSB is still an open issue. In NR positioning specifiction, the DL PRS cannot be transmitted on any symbol where SSB is transmitted. The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SSB from the serving cell. And for non-serving cell, if the time and frequency location of the SSB is provided (for example for QCL configuration to a PRS or PL-RS or spatial relation info configuration to a SRS resource for positioning), the UE also makes the same assumption. This limitation would restrict the UE processing DL PRS resource. Even when a DL PRS resource is transmitted on the symbols where SSB is transmitted and the UE does not process that SSB, the UE still cannot measure that DL PRS resource. That would increase the latency of processing DL PRS resource. To resolve this issue, we can support mapping DL PRS resource on the symbols where SSB is transmitted. The UE can be indicated which one of DL PRS resource or SSB shall be processed. The system shall indicate which one SSB vs PRS has higher priority.
Proposal 3: For processing PRS outside MG, the gNB can indicate whether PRS has higher priority than serving cell SSB.
	To support processing PRS outside MG, PRS processing window is introduced and the configuration of PRS processing window includes the following parameters: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


The processing type (associated with UE capability 1A/1B/2) shall not be part of the configuration parameters for a PRS processing window. The UE capability 1A/1B/2 is about the way that the UE applies the priority rule of PRS vs other channels/RS within the PRS processing window. It is only related with the UE capability, not with the configuration of PRS processing window. The parameter of “Band/CC-ID” is not needed too since the configuration of PRS processing window configuration already include the information of cell and SCS for the PRS processing window.
Proposal 4: No more parameters are needed for PRS processing window configuration.
It was agreed that PRS processing window configuration is provided in RRC and activated through a DL MAC CE:
	Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.


The PRS processing window is needed only when the UE needs to process PRS outside MG. Once the processing is finished, the PRS processing window can be deactivated. One way to deactivate a PRS processing window is to use a MAC CE deactivation command. Another method is that the PRS processing window stops after a given number of periodicities has happened. Both methods can be supported.
Proposal 5: Support the following two options for PRS processing window deactivation:
· Option 1: gNB use a DL MAC CE to deactivate one PRS processing window and the UE can use a UL MAC CE to request deactivation
· Option 2: Each activated PRS processing is associated with a repetition number and when the indicated repetition number is reached, the activated PRS processing window stops 
5. Conclusions
In this contribution, we presented our views on latency reduction related with measurement gap and UE measurement. Accordingly, the following proposals were made:
Proposal 1: The LMF shall request the same M=1-sample or 4-sample measurement for all the positioning methods to one UE.  The UE shall expect the same M=1-sample or 4-sample measurement to be performed on all positioning methods configured to the UE. 
Proposal 2: For MG deactivation, support the following two options:
· Option 1: gNB use a DL MAC CE to deactivate one MG and the UE can use a UL MAC CE to request MG deactivation
· Option 2: Each activated MG is associated with a repetition number and when the indicated repetition number is reached, the activated MG stops 
Proposal 3: For processing PRS outside MG, the gNB can indicate whether PRS has higher priority than serving cell SSB.
Proposal 4: No more parameters are needed for PRS processing window configuration.
Proposal 5: Support the following two options for PRS processing window deactivation:
· Option 1: gNB use a DL MAC CE to deactivate one PRS processing window and the UE can use a UL MAC CE to request deactivation
· Option 2: Each activated PRS processing is associated with a repetition number and when the indicated repetition number is reached, the activated PRS processing window stops 
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