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1 Introduction

In RAN#86 meeting, the SI of“NR positioning enhancements”was approved and the following objectives were identified [1]:

In the last RAN1 meeting, the on-demand PRS was proposed. In this contribution, we will provide some suggestions for the PRS enhancements from the perspective of RAN2.
2 Discussion
In Rel-16, periodic PRS is supported and there are two options for network to configure the PRS to UE. One is using LPP message, LMF provides the PRS configuration to UE by LPP message. The other is positioning system information, LMF provides the assistance information including PRS configuration to gNB and then gNB broadcasts the positioning SIB to UE. The PRS configuration in positioning SIB is cell specific and the PRS configuration in LPP message could be UE specific. Considering the inter-cell/TRP interference, the PRS configuration of one cell wouldn’t be changed frequently, and the PRS configuration may be the same for different UEs even if the PRS configuration is provided to UE by LPP message.
In Rel-17, in order to support the low latency and network efficiency requirements, the on-demand PRS was proposed. For example, the PRS configuration could be changed quickly based on the requirements of LCS. If we reuse the R16 mechanism to update PRS configuration for UE, it will lead to high latency. Even if different UE has different LCS requirement, the number of PRS configurations to satisfy the different requirements is limited. We think there are typical PRS configurations which could satisfy the different LCS requirements. If the multiple sets of PRS configuration are configured to UE, it will reduce the latency for PRS configuration updated.
Proposal 1: The positioning SIB or LPP message could include multiple sets of PRS configuration which satisfy the different LCS requirements. 
If the positioning SIB or LPP message includes multiple sets of PRS configuration, network needs to indicate UE which PRS configuration is currently used by network. The indication could be by RRC message, MAC CE or DCI. If the network update the PRS configuration which belongs to the sets of PRS configured to UE, when the PRS is updated, it also needs to indicate to UE.

Proposal 2: The gNB needs to indicate UE which PRS configuration is currently used by gNB when multiple sets of PRS configuration are configured to UE. 
In Rel-16, the positioning system information can be requested by UE on demand. If the location service request imitated by UE, UE has a whole picture of LCS requirements, So UE could recommend the PRS configuration when UE requests the system information. For example, according to the LCS requirements, the preferred PRS bandwidth or PRS interval could be indicated to network when UE request the system information. Moreover, if the positioning system information include multiple sets of PRS configuration, UE could choose one of them to recommend to network when UE request the positioning SIB. 

Proposal 3: UE could indicate the preferred PRS configuration to network when UE requests the positioning SIB.
3 Conclusions 
In this contribution, we have discussed the PRS enhancements from the perspective of RAN2 and provide the following suggestions:
Proposal 1: The positioning SIB or LPP message could include multiple sets of PRS configuration which satisfy the different LCS requirements.
Proposal 2: The gNB needs to indicate UE which PRS configuration is currently used by gNB when multiple sets of PRS configuration are configured to UE.
Proposal 3: UE could indicate the preferred PRS configuration to network when UE requests the positioning SIB.
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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)):


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]


Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in IIoT scenarios and identify any performance gaps. [RAN1]	


Identify and evaluate enhancements to Rel-16 positioning techniques, DL/UL positioning reference signals, positioning architecture, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency. [RAN1, RAN2]
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