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1 Introduction
At RAN plenary #91, the revised WID on NR positioning enhancements was agreed [2], with new objectives related to positioning latency 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]







At RAN1#106b-e meeting [6], the following agreements were made related to latency: 

	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

Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB.
· Option 2: DL MAC CE




At RAN2#116e meeting [7], the following agreements were made related to latency,

Assistance data:
 
Agreements:
Proposal 1: Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
Proposal 2: It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
FFS spec impact from these proposals.


Agreement:
Pre-configured assistance data (distinct from “pre-defined configuration” as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR).  FFS whether to capture this in a spec.


Agreement:
Proposal 8 (modified): Down-prioritize dynamic triggering of a preconfigured SRS at UE in connected mode by gNB for transmitting SRS based on measurement report provided by UE in Rel-17.


At RAN2#116bis-e meeting [x], the following agreements were made related to Measurement Gaps for Positioning:

Agreements:
Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c (modified):	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced for positioning latency reduction. LS to RAN1/4 indicating our conclusion, and confirming that DL MAC CE can also be used for positioning measurement gap deactivation as well as activation (to be drafted by email).
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.


Agreements:
Proposal 4:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. The pre-configured Measurement Gap Configurations for Positioning are included in IE MeasGapConfig.
Proposal 5:	The content of the pre-configured Measurement Gap Configurations for Positioning includes at least the existing measurement gap parameters together with an ID identifying each Measurement Gap Configuration for Positioning.
Proposal 6:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.


Agreements:
-	On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 
-	An LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration.
-	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration can be decided by RAN3.
-	Whether UL MAC CE can also be used for PRS processing window activation/deactivation should be decided by RAN1.
-	The information that needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration can be decided by RAN3.



No agreements were made related to, 
· Measurement reporting enhancements

In this contribution, we discuss potential enhancements for enhanced latency aspects related to measurement reporting

2 Discussions on latency reduction
In the following subchapters we elaborate on positioning latency background and make proposals related to measurement gap configuration and measurement report enhancement also with references to ongoing RAN1 discussions.

2.1 Measurement Report Enhancements 
In the legacy procedure, once the UE obtained the positioning measurement data, the UE sends uplink scheduling request (SR) to the serving gNB. In response, the serving gNB sends the corresponding UL grant in downlink control channel (PDCCH). Then, the UE transmits the positioning measurement reports in uplink data channel (PUSCH) to the LS via serving gNB. Transmission of scheduling request and receiving the grant introduces non-negligible latency, especially if gNB does not provide the uplink grant immediately.

We consider these steps can be eliminated by introducing grant-free or configured grant (CG) PUSCH resources for positioning measurement report. Hence, the positioning latency can be further improved.

CG-PUSCH for positioning measurement is feasible as the context or reporting size of positioning measurement report can be predetermined. A UE can be preconfigured with supporting CG-PUSCH configuration. After the reception of positioning measurement request, the UE can expect to receive configured uplink (UL) grant, in which it indicates that the uplink allocation will be used for the positioning measurement report.

It has been agreed that the serving gNB can provide DL MAC CE to activate UE measurement gap and also PRS processing window. By providing the aforementioned DL MAC CE, serving gNB is aware that the UE will perform positioning measurement. Furthermore, the serving gNB should also be aware that the UE will provide positioning measurement report.
We consider the legacy process on UE measurement report can be improved by introducing grant-free or configured grant (CG) PUSCH resources for positioning measurement report. In this case, the serving gNB can pro-actively allocate PUSCH resources for the UE positioning measurement report. 

Observation 1: By providing DL MAC CE to activate UE measurement gap or  to activate PRS processing window, serving gNB is aware that the UE is expected to perform positioning measurement. Subsequently, the serving gNB should also be aware that the UE is expected to provide positioning measurement report.

In RAN1, using PUSCH resource to carry the LPP measurement report, including the usage of CG-PUSCH, has been discussed in RAN1#107e meeting [8] but no consensus has been reached. The suggestion from some companies was to further discuss this topic in RAN2.

Proposal 1: Support CG-PUSCH for positioning where the PUSCH resource is used to carry the LPP measurement report.

3 Summary
In this contribution, we have discussed our view on potential positioning enhancements in NR. Our observation and proposals are listed below:

Observation 1: By providing DL MAC CE to activate UE measurement gap or  to activate PRS processing window, serving gNB is aware that the UE is expected to perform positioning measurement. Subsequently, the serving gNB should also be aware that the UE is expected to provide positioning measurement report.

Proposal 1: Support CG-PUSCH for positioning where the PUSCH resource is used to carry the LPP measurement report.
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