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Introduction
The work item scope on NR positioning enhancements includes the following scope for latency reduction, [1]:.
	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 provide our view on the remaining open items, including the DL PRS processing with MGs, activation and pre-configuration of MG patterns, UE DL PRS processing capabilities, and the priority for SRS. 

NR Positioning Latency Reduction
DL PRS Processing with Measurement Gap
The measurement gap activation mechanism was discussed at the previous meeting and the following agreements have been captured in the chairman’s notes, [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

Agreement:
· Support using UL MAC CE for MG activation request by UE (Option 2) for the purpose of positioning


To perform NR positioning, the LMF sends a location information request (RequestLocationInformation IE) to the UE over LPP signaling, which is currently transparent to the gNB. 
The Measurement Gap (MG) request from the UE and the MG configuration from the gNB is transferred over the RRC signaling. The existing MG signaling introduces significant radio-layer latency for NR positioning. Therefore, a new mechanism for the MG request and configuration is required to facilitate latency reduction associated with the DL PRS processing with MGs. 
Two options for the MG activation request have been considered, including the LMF-initiated and UE-initiated requests. 
In the first option, the LMF initiates the MG activation request (via NRPPa message) and it can go in parallel with the LPP location information request to the UE (via LPP message). 
In the second option, the UE initiates the MG activation request (via UL MAC CE message), but it should go after the UE received the location information request from the LMF (via LPP message).

LMF-initiated MG Activation
In case of the LMF-initiated request, three basic options for the MG activation were considered, including the DCI, DL MAC CE, and UE autonomous selection of the MG. Beyond that, the activation of the pre-configured MG patterns instead of the configuration signaling was considered. 

In case of the MG pre-configuration, it is assumed that the subset of the MG configurations will be preconfigured to the UE prior to the positioning procedure and the latency associated with that procedure will be out of NR positioning latency budget. The set of the sufficiently flexible MG configurations (e.g., MG periodicity, length, gap offsets, etc.) can be provided, so that gNB can activate one of those configurations (based on the configuration ID) without explicit configuration of the MG pattern during the location procedure.

The mechanism based on the DCI activation and the UE autonomous selection of MGs were excluded from consideration due to the following reasons. The DCI-based activation mechanism requires new DCI format definition which potentially may have a significant specification impact. The autonomous gap activation is not a desirable option without confirmation from the gNB, since in that case gNB does not control the radio resources. 
RAN1 decided to proceed with the option using DL MAC CE for MG activation due to limited impact on RAN1 specs and lack of time to define details for DCI based solution. 
The DL MAC CE is sufficiently flexible in terms of providing all related fields as in the RRC and the pre-configuration of the MGs is not needed. The content of the RRC messages can be directly reused in the DL MAC CE definition. 

Based on the provided considerations, there are two aspects that still can be considered for further study, including the DL MAC CE payload definition and the necessity of the pre-configuration of MGs in higher layers. 

In our understanding, the pre-configuration of the MG patterns to UE can be performed using either LPP or RRC signaling and then DL MAC CE can be used just to activate a given configuration. 
The use of the DL MAC CE for direct configuration may be limited compared to the RRC operation, since DL MAC CE does not establish a security session (like RRC).
At another side, usage of pre-configurations enables latency reduction, while usage of DL MAC CE does not provide meaningful gain compared to the already existing RRC-based solution. 

Based on the provided considerations, we have the following proposal:


To reduce latency of NR positioning with MGs for DL PRS processing define the following enhancements:
Support pre-configuration of the multiple MG patterns for the DL PRS processing using RRC or LPP signaling
Signaling details are left up to RAN2
Support DL MAC CE signaling only to activate the pre-configured MGs for DL PRS processing by UE
Signaling details are left up to RAN2
Inform RAN2 on the RAN1 discussion and agreement

In addition to that we propose to optimize the existing Rel.16 MG patterns (e.g., period, length, type) to optimize operation with the pre-configured set of MGs.

With that regards, we have the following proposal:


Optimize the Rel.16 MG patterns (e.g., period, length, type) for NR DL PRS processing by UE to facilitate the flexible MG pre-configuration and send LS to RAN4 with a recommendation to define new MG patterns for positioning

UE DL PRS Processing Capability
The UE DL PRS processing capabilities were discussed at the previous meeting and the following FL’ proposal has been captured in the chairman’s notes, [3]:
	Proposal:
· Alt. 1
· [bookmark: _Hlk86938347]During the first part of the window with duration of at least L-(T-N) msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window.
· UE is not expected to be configured a PRS processing window with duration smaller than T (i.e., L>T).
· Alt. 2
· During the first part of the window with duration of at least N msec, up to N msec of PRS symbols are expected to be buffered.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window.
· FFS: whether it is allowed N+T >= Processing window
· Alt. 3 UE has to report its capability of PRS computation time (Tcompute) 
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute)



The proposal has three alternatives based on the summary of discussion conducted during the previous meeting and captured in the FL’s summary document [3].

Alt 1
In alternative 1, the basic assumption is that the buffering of the DL PRS symbols happens at the first part of the processing window. The total processing time allocated for the DL PRS processing is equal to T ms and the total duration of the buffered DL PRS is equal to N ms. The processing window length is equal to L ms.

The processing time is divided between the buffering time equal to N ms and the time required to perform measurements (using buffered DL PRS symbols) equal to (T-N) ms.
Due to the fact the DL PRS symbols can follow non-continuously in time, the total duration to buffer N ms of DL PRS symbols will be longer. The total duration to buffer the N ms of DL PRS symbols is equal to L-(T-N) ms.
The UE is expected to report the data after (T-N) ms from the end of the first part of the processing window of L-(T-N) ms. 
The processing window is not expected to be configured with the duration shorter than T ms, i.e., L > T.

We are not sure, why “at least” L-(N-T) is required in the alternative 1 text proposal, since L is already greater than T. 

Alt 2
The alternative 2 has similar configuration as alternative 1, as it enables buffering time longer than N ms. Therefore, the duration of the first part of the processing time T ms is not limited/regulated. 
The logic behind FFS in the alternative 2 text proposal is unclear to us and we would like FL to clarify the intention. 

Alt 3
The text proposal for alternative 3 is confusing to us, since it does not refer to the legacy parameters (N, T), but rather introduces new parameters on top, including the Tspan and Tcompute. We believe that this is less preferred direction to build an agreement. 

Based on the provided considerations we are in favor of alternative 1 with the proposal to remove “at least” in the first sub-bullet. In opposite case, the introduction of parameter L and meaning of the processing window is unclear to us.


· For UE DL PRS processing capability support alternative 1 discussed at the previous meeting:
· During the first part of the window with duration of at least L-(T-N) msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window
· UE is not expected to be configured a PRS processing window with duration smaller than T (i.e., L>T)

In addition, the extension of the set of existing values for T was suggested including the {1 ms, 2 ms, 4 ms}, and the following proposal was discussed and has been captured in the FL’s summary document, [3]:
	Proposal:
· Introduce smaller number for T  in the existing UE PRS processing capability (N, T) as per FG 13-1 in TR 38.822.
· FFS: the numbers include {1ms, 2ms, 4ms}
· FFS any restriction on the relation between T and PRS processing window duration



The conclusion provided in the FL’s summary is that it will be further handled in the UE feature discussion. 

SRS Priority
The priority indication of SRS for positioning was discussed at the previous meeting and the following proposal has been captured in the FL’s summary document, [3]:
	Proposal:
· Consider, up to UE capability, priority indication of positioning SRS with the following alternatives to be considered for down-selection at RAN1#107-e.
· Alt.1 Explicit indication by gNB
· The type of indication (Physical layer, MAC CE, RRC) needs to be downselected also in RAN1#107-e.
· Alt.2 The priority status between positioning SRS and UL RS/channels is the same as the priority status between DL-PRS and DL RS/channels if indicated.
· Alt.3 No priority indication for SRS is introduced in Rel-17.



We prefer not to open the discussion on the priority of the SRS for positioning in Rel.17 due to time limitation of only one meeting left. Also, we believe that SRS is already has enough flexibility to be configured, including the periodic, semi-persistent, and a periodic SRS. 

Based on the provided considerations, we have the following proposal:


· No priority indication for SRS for positioning is introduced in Rel.17


Conclusions
In this contribution, we have provided our views on latency reduction for NR positioning enhancements (the Rel.17 WI on NR positioning enhancements). In summary, we have following proposals:

Proposal 1:
To reduce latency of NR positioning with MGs for DL PRS processing define the following enhancements:
Support pre-configuration of the multiple MG patterns for the DL PRS processing using RRC or LPP signaling
Signaling details are left up to RAN2
Support DL MAC CE signaling only to activate the pre-configured MGs for DL PRS processing by UE
Signaling details are left up to RAN2
Inform RAN2 on the RAN1 discussion and agreement

Proposal 2:
Optimize the Rel.16 MG patterns (e.g., period, length, type) for NR DL PRS processing by UE to facilitate the flexible MG pre-configuration and send LS to RAN4 with a recommendation to define new MG patterns for positioning

Proposal 3:
· For UE DL PRS processing capability support alternative 1 discussed at the previous meeting:
· During the first part of the window with duration of at least L-(T-N) msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window
· UE is not expected to be configured a PRS processing window with duration smaller than T (i.e., L>T)

Proposal 4:
· No priority indication for SRS for positioning is introduced in Rel.17
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