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1. Introduction
At the RAN#91-e meeting, updated WID on NR positioning was agreed [1]. The work item includes RAN1-led objectives as follows:
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency. The objective of this work item also includes the support of GNSS enhancements.  
The specific objectives of this work are:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions

· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

· 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]

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

Notes: 
Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)
RAN working groups will take into account the work from other working group SA/CT which involves same objectives.
· The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping.

In this contribution, we present our view on potential enhancements of latency improvements for Rel-17 NR positioning.

2. DL-PRS measurement with measurement gap (MG)
Regarding MG activation enhancements, the following agreements were made at the last meeting [2].
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.

From configuration flexibility perspective, we think pre-configuration of MGs in RRC would be beneficial. For example, we can consider a MG configuration list including multiple MG configurations is configured with RRC signaling, and MAC-CE can be used to activate one MG configuration from the configuration list. It would be helpful to give more configuration flexibility than just activate/deactivate one MG configuration only. In addition, we think the procedure can be used not only to activate one MG configuration but also to deactivate the MG configuration.
Proposal 1: 
· MG activation procedure based on combination of RRC and MAC-CE should be considered
· A MG configuration list including multiple MG configurations is configured via RRC signaling
· MAC CE is used to activate/deactivate one MG configuration in the configuration list

3. DL-PRS measurement without MG
Regarding DL-PRS measurement without MG, the following agreements and proposal were made at the last meeting [2][3].
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.

Proposal 3.3.3-1
· 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

Rel-16 NR supports DL-PRS measurement with MG. From positioning latency perspective, DL-PRS measurement without MG would be beneficial to reduce the positioning latency. In order to support DL-PRS measurement without MG, the remaining issue is how to indicate the reception priority between DL-PRS and other DL signals/channels for a UE. The indication of whether DL-PRS is higher priority or lower priority than other DL signals/channels should be supported at least in Rel-17. Regarding additional cases (e.g. handling for SSBs from serving /non-serving cells and handling for PDSCH/PDCCH carrying URLLC data/control), it may be better to postpone the discussion to the future release since there may be no time to discuss and complete them in Rel-17.
Proposal 2: 
· Rel-17 should support the following two priority states for DL-PRS measurement without MG
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels including SSB

4. Conclusion
In this contribution, we discussed on potential enhancements for latency improvements for Rel-17 NR positioning. Based on the discussion, we made following proposals.
Proposal 1: 
· MG activation procedure based on combination of RRC and MAC-CE should be considered
· A MG configuration list including multiple MG configurations is configured via RRC signaling
· MAC CE is used to activate/deactivate one MG configuration in the configuration list
Proposal 2: 
· Rel-17 should support the following two priority states for DL-PRS measurement without MG
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels including SSB
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