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Introduction
At RAN#86 meeting, the study item on NR Positioning Enhancements was approved [1]. From RAN1’s perspective, the SI includes the following objectives:
1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]
b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
NOTE 1:	Sidelink is not part of this objective.
NOTE 2:	Involve RAN4 for validating assumptions for the systems evaluations where appropriate.
NOTE 3:	The commercial use cases and requirements are applicable to a limited geographic area.
As stated above, the SI will identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
This contribution discusses NR Positioning Enhancements. 
Potential NR Positioning Downlink PRS Enhancements
DL PRS enhancement for low latency positioning
In RAN1#101e meeting, an agreement of PRS reception procedure is shown as following:
· UE is not expected to process DL PRS without configuration of measurement gap in Rel-16
[bookmark: p3]Ehich means that in Rel-16 UE will drop processing the DL PRS when the measurement gap is not configured. As one of the positioning requirement for Rel-17 SI is low latency, in this case, the DL PRS could be prioritied in Rel-17 considering different low latency requirement of positioning service. The priority of DL PRS could be implicitly or explicitly indicated to the positioning UEs considering the positioning service latency requirement. 
Proposal 1: The priority of PRS for low latency positioning could be considered in Rel-17, and implicitly or explicitly indicated to the positioning UEs based on the positioning service latency requirement.
Aperiodic/SPS DL PRS
In Rel-16, only periodic DL PRS transmission is supported, which will introduce inevitable latency for positioning. If the positioning service needs requirement of very low latency operation, aperiodic and semi-persistent scheduling(SPS) DL PRS could be considered to reduce the latency and overhead. 
In Rel-16, DL PRS is configured by LPP, and the DL PRS is kind of cell specific for positioning UEs, to introduce aperiodic or SPS DL PRS, the UE specific DL PRS need to be specified, and the triggering operation can be done in LMF or in the serving cell. For LMF triggering, the update procedure of LMF needs to be introduced to update the parameters of periodicity, muting pattern of DL PRSs ect. For serving cell triggering operation, as other DL reference signal such as CSI-RS, SPS DL PRS should be configured by higher layer signalling, and triggered by MAC CE, and aperiodic DL PRS can be triggered by downlink signaling.
[bookmark: _Ref40027425]Proposal 2: Considering Aperiodic and semi-persistent scheduling DL PRS in Rel-17 to satisfy the low latency requirement of positioning service.

Potential NR Positioning Uplink SRS Enhancements
As for DL positioning, the muting patterns of neighbor cells are configured by LMF to reduce the mutual interference among different cells, we think for UL positioning, the interference problem among different cells of uplink positioning SRS transmissions also need to be solved. If the mutual interference among different cells is not considered, the uplink positioning performance will suffer from the degraded SRS positioing measurement accuracy. 
There are lots of methods to solve the problem of uplink SRS positionining interference among different cells. One simple method is to intoduce uplink muting in SRS positioing transmission, which means when one UE transmits the positioining SRS on one certain resource of serving cell or neighboring, this certains resource needs to be muted in the serving cell or neighboring cells. As for DL PRS muting, This method introduce additional resource overhead and also requires LMF to coordinate the resource muting. So other uplink SRS enhancements to reduce the interference of the neighboring cells also need to be discussed, such as orthogonal positioning SRS resource assignment among different cells etc.
[bookmark: _Ref40027428][bookmark: p6]Proposal 3:  Support positioning SRS resource muting or coordination to achieve interference cancellation among different cells in Rel-17.
Conclusion
In this contribution, we give our analysis and views on the potential positioning enhancements, the following proposals are given:
Proposal 1: The priority of PRS for low latency positioning could be considered in Rel-17, and implicitly or explicitly indicated to the positioning UEs based on the positioning service latency requirement.
Proposal 2: Considering Aperiodic and semi-persistent scheduling DL PRS in Rel-17 to satisfy the low latency requirement of positioning service.
Proposal 3:  Support positioning SRS resource muting or coordination to achieve interference cancellation among different cells in Rel-17.
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