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Introduction
In RAN#90-e meeting, objectives of the work item NR positioning enhancements[1] are to specify solutions to provide higher accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc). 
In RAN#91-e meeting, the work item for NR positioning enhancement was revised [2], where objectives including latency and NW/UE efficiency enhancements were further extended and updated. The part of positioning latency is 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 this paper, we discuss latency reduction related to the reception of DL PRS.
Discussion
During the study phase for the Rel-17 work item for NR positioning enhancement, we have the outcome about signaling & procedures for latency reduction as follows [3]:
	The following enhancements of signaling & procedures for reducing NR positioning latency can be studied and specified, if needed
-	Latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
-	Latency reduction related to the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
-	Latency reduction related to the reporting of the measurements (e.g., CG-based transmission) [RAN2]
-     Latency reduction related to the request and response of UE positioning capabilities (e.g., via storing UE capabilities in the network) [RAN2]


One issue for latency reduction is identified as the reception of DL PRS. Similarly, the physical layer priorities of uplink channels/signals were defined in Rel-16 URLLC, and the intra-UE collision handling mechanism in case UL transmissions with same and/or different priority indices was specified. For DL signals/channels, the reason for introducing no physical layer priority is that the DL scheduling can be up to serving gNB implementation and therefore no specification is needed. However, in NR positioning, the configuration of DL PRS and the measurement request is via LPP signaling, which is transparent to the serving gNB. The collision may occur in the case that UE is not capable of processing DL PRS and other DL signals/channels in the same OFDM symbol. Related to the reception of DL PRS, priority rules for the reception of DL PRS are listed as the potential solution for the collision handling rule.
Observation: In the study phase, priority rules for the reception of DL PRS are listed as the potential solution for the collision handling rule to reduce the latency.
For a UE which has stringent positioning accuracy and latency requirement, or with the QoS class as “assured”, it should be ensured that the UE (e.g., using UE-A positioning) can successfully receive/decode the PDSCH that carrying the assistance data and location information request, and measure the DL PRS. Take the physical layer priority as an example, the priority index of DL PRS can be configured in the assistance data, and the priority of DL signals/channels can be indicated by the corresponding DCI. For example, the collision rule can be defined as follows:
· If a PDSCH transmission with high priority overlaps in time with a DL PRS, the UE does not measure the DL PRS in the overlapping symbols.
· If a PDSCH transmission with low priority overlaps in time with a DL PRS with low priority, the UE does not measure the DL PRS in the overlapping symbols.
· If a PDSCH transmission with low priority overlaps in time with a DL PRS with high priority, the UE does not receive the PDSCH in the overlapping symbols.
To achieve the collision handling rule, LPP assistance data by LMF or the RRC message by RAN can be reused to configure the priority of DL PRS to UE. For the DL signals/channels carrying LPP signaling, DCI can be reused to configure the priority to UE and the priority is informed to the gNB via NRPPA message from the LMF. To specify the UE behaviour when collision occurs, the straightforward solution is to introduce the physical layer priority of DL PRS and DL signals/channels that carrying LPP signaling. Details still need further discussion.
Proposal: RAN2 is kindly asked to support physical layer priority rules for the reception of DL PRS and DL signals/channels carrying LPP signaling.
Conclusions
To reduce NR positioning latency, we discuss the potential solution for collision handling rule with the following observations and proposals:
Observation: In the study phase, priority rules for the reception of DL PRS are listed as the potential solution for the collision handling rule to reduce the latency.
Proposal: RAN2 is kindly asked to support physical layer priority rules for the reception of DL PRS and DL signals/channels carrying LPP signaling.
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