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[bookmark: _Ref513464071]Introduction
In the RAN#91e meeting, a revised work item scope on NR Positioning enhancements was agreed [1]. One of the objectives of the scope is specify procedures to improve the latency of the existing positioning methods:
	· 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 discuss mainly need for measurement-gap less reception of PRS and fast configuration of measurement gap. Both schemes have merits, and we describe latency reduction techniques for both cases. Particularly, prioritization among different PRS signals, priority association with measurement report, fast measurement gap activation and dynamic muting are discussed in this contribution.
Latency reduction
Measurement gap less reception and processing of PRS
Rel-17 positioning services includes stringent latency requirements. To meet the Rel-17 positioning requirements, enhancements of the existing positioning methods, including the signalling aspects and PRS configuration, are needed. In Rel. 16, the UE is expected to make measurements on the PRS received when the measurement gap is configured. The measurement gap is configured per request from the UE and it is configured through RRC. It has been shown during Rel. 17 SI that configuration of measurement gap takes nearly 13ms [2]. Thus, latency reduction can be achieved by eliminating measurement gap configuration to receive the PRS.
Proposal 1: Measurements and processing of PRS without measurement gap should be supported.
One potential enhancement is to reduce the periodicity of the PRS signals to allow the UE to receive PRS signals frequently. The UE can then determine its location quickly in UE-based mode or report precise information quickly in UE-assisted mode. In Rel-16, the UE can be configured with periodic DL PRS. Combined with the above measurement gap-less proposal, configuring the UE with short PRS periodicity can result on overlapping PRS reception with other channels on the UE side. In such case, the UE should be required to prioritize PRS signal to determine whether to receive and make measurements on PRS or not. 
Periodic PRS are activated semi-statically while aperiodic and semi-persistent PRS signals, if supported by on-demand PRS, can be activated dynamically to rapidly adapt the PRS configuration based on the UE’s operating conditions. For example, aperiodic PRS can be triggered by the network so that the UE can use a certain PRS configuration only when it is needed. To reduce latency in positioning, flexible transmission such as aperiodic PRS or semi-persistent PRS should have higher prioirty than periodic PRS and there should be a priority associated with PRS. Therefore, the UE should prioritize PRS over other channels in case of an overlapping transmission, if high prioirty is associated with the PRS. 
Observation 1: Aperiodic or semi-persistent PRS should be supported flexibly with priorities associated with them.
Proposal 2: In the presence of no measurement gap, the UE is expected to receive PRS with higher priority, associated with aperiodic or semi-persistent PRS (if supported by on-demand PRS), over other channels if the PRS overlaps with other channels in the time domain.
Measurement reporting
Similar to overlapping PRS transmissions, the UE can have multiple measurements reports overlapping in the same reporting time. For example, the UE can have an overlapping measurement reports related to different cell IDs or different TRP IDs. Another example is the UE having multiple measurement reports corresponding to different type of PRS (semi-persistent or aperiodic PRS). Therefore, the UE should prioritize among the overlapping measurements reports. The UE can associate a priority to a measurement report.  
As priorities may be assigned to different types of PRS, similar priorities should be assigned to corresponding measurement reports. Another option for the UE to determine the priority of a measurement report could be based on the content of the report. For example, the UE assigns high priority to the measurement report which include report of on-demand PRS measurements. 
Proposal 3: Support priorities related to measurement reports and priority depends on types of PRS (e.g., on-demand PRS) that is associated with the report. 
Fast measurement gap configuration 
While the aforementioned measurement gap-less configuration allows flexible transmission controlled by associated priority, measurement gap configuration allows controlled operation of positioning, dedicating interference-free measurement time for the UE. Such configuration may be useful in IIoT scenarios where precise positioning is required. Measurement gaps enables the UE to monitor and process PRS measurements without being required to receive any downlink transmission or transmit uplink transmission. In Rel-16, MG are requested by the UE semi-statically using RRC signalling. 
With the support of on-demand PRS, the PRS configuration, including the transmission time, may not be known beforehand and the measurement gap required by the UE will depend on the selected PRS configuration. Only RRC signalling to request the MG can have an impact on the latency performance and consequently can lead to not meet the requirements. Lower layer signalling can be used to request a measurement gap and activate it. For example, the UE can request a specific measurement gap pattern using a MAC CE. To reduce the MAC CE overhead, the MAC CE can point to one of a preconfigured MG patterns to the UE.
Proposal 4: Support fast activation of measurement gap via MAC-CE.
Priorities among measurement gaps
As mentioned above, different types of PRS (aperiodic/semi-persistent or on-demand) may be associated with different priority level, depending on urgency of PRS. Thus, measurement gaps configured to allow the UE to make measurements on the PRS may be associated with the priority level of each type of PRS. In such a case, measurement gap configuration may overlap with reception of DL channels and the UE may determine to receive PRS or DL channel transmission depending on the associated priority. Priority associated with measurement gap allows flexibility in scheduling for the gNB.
Proposal 5: Support priority indication for the measurement gap associated with PRS.
DL-PRS muting:
According to R16, the UE is not expected to receive DL-PRS and other data simultaneously. DL-PRS can be deprioritized for another downlink reception (e.g., URLLC like data). Therefore, the number of DL-PRS measurement occasions for positioning measurement may be reduced especially for the DL-PRS muting configuration with long periodicity. Consequently, it may affect the positioning measurement of the UE and the availability of the measurement report. To address this issue, additional DL-PRS measurement occasions can be provided to supplement DL-PRS measurement if the DL-PRS is muted and it is dropped due to collision with other channels. This objective can be achieved by a configuration of multiple muting patterns. The UE is then allowed to switch between different patterns if a DL-PRS resource is deprioritized/muted.
Proposal 6: Support dynamic muting of PRS signals.
Conclusion
The following observation and proposals are made in this contribution:
Observation 1: Aperiodic or semi-persistent PRS should be supported flexibly with priorities associated with them.
Proposal 1: Measurements and processing of PRS without measurement gap should be supported.
Proposal 2: In the presence of no measurement gap, the UE is expected to receive PRS with higher priority, associated with aperiodic or semi-persistent PRS (if supported by on-demand PRS), over other channels if the PRS overlaps with other channels in the time domain.
Proposal 3: Support priorities related to measurement reports and priority depends on types of PRS (e.g., on-demand PRS) that is associated with the report. 
Proposal 4: Support fast activation of measurement gap via MAC-CE.
Proposal 5: Support priority indication for the measurement gap associated with PRS.
Proposal 6: Support dynamic muting of PRS signals.
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