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[bookmark: _Ref4510574]Introduction
In 3GPP RAN#90-e, a work item for Rel-17 NR positioning enhancements was approved and was updated in RAN#91-e [1]. One of the objectives of Rel-17 positioning WI, is to specify solutions to reduce positioning latency, as it can be found below [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 present our views on potential techniques and required signalling to reduce NR positioning latency.

Latency Reduction for NR Positioning 
Specification of switching BWP for measurement (M-BWP) 
In current specification, the UE is not expected to perform DL PRS positioning measurements outside the measurement gap (MG). On the other hand, MG configuration needs the exchange of couple of RRC messages between UE and gNB, where each message is in the order of 10ms. Indeed, within the study item phase, couple of companies analysed and reported the required time for MG configuration to be more than 20ms. In addition, after UE is configured with MG, misalignment between PRS configurations and MG offset/duration, is another source of latency in current specification. Thus, optimizing MG and/or required time for UE to start measurements is essential to reduce positioning latency.

Within the SI phase, some companies proposed UE to be indicated to switch to a special BWP for PRS measurements. Based on current specification for BWP switching, if the switching indication is DCI-based, BWP switching will take up to 3ms. That in comparison with more than 20ms of MG configuration is a big reduction of positioning latency. To be more specific, switching to M-BWP can be dynamically indicated to UE by UE-specific DCI or GC-DCI, or UE can be indicated a periodic switch to BWP. For the latter case, M-BWP can be RRC indicated by gNB or it can be configured by LMF on a LPP message. Based on what we discussed, we make the following proposal: 

Proposal 1: support under UE capability an indication to switch to a BWP associated with positioning measurements, by
· Alt1: UE-specific DCI
· Alt2: GC-DCI
· Alt3: In a periodic higher layer configured by LMF

Next aspect related to M-BWP switching is about how long UE will stay in the M-BWP. Few options are listed below.

Proposal 2: M-BWP configuration may include the time duration which M-BWP will last 
· In this case, once the time is expired, UE would switch to a default BWP or back to the active BWP before switching to M-BWP
· Alternatively, UE would stay in M-BWP until further indication to switch to another (regular) BWP is received

Given that M-BWP is anyway using one of BWP-Ids, it is reasonable to question when UE is indicated to switch to M-BWP, whether or not it is expected to receive signals other than PRS. We should note that reception of other signals and channels within M-BWP, requires more specification effort. For example, priority rules may need to be defined in case of PRS is collided with other channels/signals within the M-BWP. Additionally, UE capability numbers may need to be redefined for measurements within M-BWP, given that in current specification UE’s positioning capability numbers are determined under the assumption that no other channel/signal besides PRS is processed within the PRS measurement and processing window.

Based on what we discussed, we have the following proposal:

Proposal 3: Once UE receives the indication to switch to Measurement BWP (M-BWP):
· Option 1: UE is not expected to receive or transmit data within the M-BWP
· Option 2: subject to UE capability, UE may continue to transmit and receive within M-BWP, but not within the measurement and processing window for PRS receptions


Latency reduction for UE to report positioning measurement 
Another source of positioning latency corresponds to the time that UE needs to be granted with an UL resource to transmit PUSCH, which carries positioning measurements. At worst, UE may need to send SR, gNB receive and process the SR, next gNB sends a PDCCH to schedule UE with a dynamic PUSCH. For some scenarios, the PUSCH resource to report PRS measurement can be associated with other signallings, so no further indication from network is needed. An example is once UE is indicated to M-BWP, the M-BWP configuration includes PUSCH resource determination, which is tied with the end of M-BWP with a configured Nx symbols from the last PRS symbol within M-BWP, as shown Figure 1, or Ny symbols after the end of M-BWP. Based on what we discussed we have:

Proposal 4: At least for the case of M-BWP switching, NW configures (as part of M-BWP configuration and/or indication) PUSCH resource for UE to report positioning measurements and/or location information
· The grant is specifically configured for positioning measurement report, e.g. Nx symbols after the end of last symbol of last DL-PRS resource, or after the end of M-BWP
· Nx is determined based on UE capability
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Figure 1: PUSCH resource indication for UE to report positioning measurement, as part of signaling indicating M-BWP configuration


Conclusions
In this contribution, we provided our thoughts on potential techniques to reduce the positioning latency for the NR positioning techniques. Based on views shared in this paper, we make the following proposals:

Proposal 1: support under UE capability an indication to switch to a BWP associated with positioning measurements, by
· Alt1: UE-specific DCI
· Alt2: GC-DCI
· Alt3: In a periodic higher layer configured by LMF

Proposal 2: M-BWP configuration may include the time duration which M-BWP will last 
· In this case, once the time is expired, UE would switch to a default BWP or back to the active BWP before switching to M-BWP
· Alternatively, UE would stay in M-BWP until further indication to switch to another (regular) BWP is received

Proposal 3: Once UE receives the indication to switch to Measurement BWP (M-BWP):
· Option 1: UE is not expected to receive or transmit data within the M-BWP
· Option 2: subject to UE capability, UE may continue to transmit and receive within M-BWP, but not within the measurement and processing window for PRS receptions

Proposal 4: At least for the case of M-BWP switching, NW configures (as part of M-BWP configuration and/or indication) PUSCH resource for UE to report positioning measurements and/or location information
· The grant is specifically configured for positioning measurement report, e.g. Nx symbols after the end of last symbol of last DL-PRS resource, or after the end of M-BWP
· Nx is determined based on UE capability
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