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Introduction
[bookmark: _Hlk57059510]In RAN-91 meeting, the work item of NR Positioning enhancements [1] was approved. The detailed specific objectives on latency improvement can be seen as follows:
· 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 RAN1- 106 e-meeting [2], some agreements on latency improvement can be seen as below:
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.

In RAN1- 106bis e-meeting [3], some agreements on latency improvement can be seen as below:
Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE
Agreement:
· Support using UL MAC CE for MG activation request by UE (Option 2) for the purpose of positioning.
Conclusion:
Potential enhancements to latency reduction with respect to MG sharing with other RRM procedures is up to RAN4 to decide.
Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.
Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.
[bookmark: _Hlk85630951]Agreement:
For the PRS processing sample number M, at least M = 1 is supported.
Agreement:
Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB for the purpose of positioning.
· Option 2: DL MAC CE
· FFS: Deactivation process
Agreement:
With regards to MG activation by DL MAC CE, further study
· DL MAC CE payload
· The necessity of pre-configuration of MGs in higher layers.
In this contribution, we focus on latency improvements for both DL and DL+UL positioning method.  
Measurement gap-less PRS measurement 
During the discussion in RAN1-106bis e-meeting, there was an agreement that the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG can be indicated by gNB. And as for the PRS priority with other DL signal/channels, there are some alternatives can be seen as below:
· With regards to the priority states to be indicated between PRS (serving and/or non-serving cell) and other DL signals/channels, at least support the case with two priority states
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels including SSB
· FFS: Special handling for SSBs from serving/non-serving cells
· FFS: Special handling for priority related to PDSCH/PDCCH carrying URLLC data/control and identification of URLLC data/control
From our point of view, it is to indicate the priority between PRS (serving and/or non-serving cell) and other DL signal/channels of serving cell. Thus we think it is better to restrict the any other DL signals/channels to serving cell only. While for SSB of non-serving cell, there is no need to consider it. 
Proposal 1: With regards to the priority states to be indicated between PRS (serving and/or non-serving cell) and other DL signals/channels from serving cell, at least support the case with two priority states
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels 
While for handling for priority related to PDSCH/PDCCH carrying URLLC data/control, it is difficult to differentiate them from other data/control. For example, it can only be identified by PDCCH/PDSCH transmission scheme, such as PDCCH repetition, SFN based PDCCH transmission, Single-DCI based PDSCH repetition, mini-slot scheduling for PDSCH and so on.
Proposal 2: Prefer no special handling for priority related to PDSCH/PDCCH carrying URLLC data/control.
While for the signaling of priority state indication by gNB, it is necessary to discuss whether only RRC signaling or RRC+MAC CE is support. From our point of view, since there is no special handling for priority related to PDSCH/PDCCH carrying URLLC data/control, it is better to support MAC CE to indicate the priority state of PRS to consider PDSCH/PDCCH carrying URLLC data/control with short latency.   
Proposal 3: Discuss whether to support MAC CE or DCI for priority state indication to consider PDSCH/PDCCH carrying URLLC data/control.
Pre-configuration of MG
It was agreed in RAN1-106bis e-meeting that MG activation request by UE via MAC CE and by LMF via an NRPPa message is supported. And MG activation procedure to be performed by gNB via DL MAC CE is supported. Thus in order to reduce the signaling overhead and reduce the latency especially between LMF and gNB, it is better to pre-configure more than one MG patterns. And MG activation request by UE or by LMF can only indicate the MG pattern ID, as well as the MG activation by gNB via DL MAC CE. 
Proposal 4: Prefer pre-configuration of MG.

SRS priority
PRS priority state indication by gNB was supported in RAN1-106bis e-meeting. While for SRS priority, it is transmission at UE side. As same as downlink, it is URLLC related channel may have higher priority than SRS. But if gNB need to schedule URLLC over the SRS symbol, DCI format 2_4 with Cancellation indication can be used to indicate UE transmit URLLC channel and not transmit SRS. Thus, we think SRS priority can be handled implicitly by gNB implementation and existed specification. 
Proposal 5: No priority indication for SRS is introduced in Rel-17.
Conclusion
In this contribution, we discussed about latency improvements for both DL and DL+UL positioning method. Based on above discussion, we provide the following proposals.
Proposal 1: With regards to the priority states to be indicated between PRS (serving and/or non-serving cell) and other DL signals/channels from serving cell, at least support the case with two priority states
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels 
Proposal 2: Prefer no special handling for priority related to PDSCH/PDCCH carrying URLLC data/control.
Proposal 3: Discuss whether to support MAC CE or DCI for priority state indication to consider PDSCH/PDCCH carrying URLLC data/control.
Proposal 4: Prefer pre-configuration of MG.
Proposal 5: No priority indication for SRS is introduced in Rel-17.
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