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1	Introduction
As listed in the WID description, “The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning techniques while considering E911 (e.g. floor level) and commercial requirements for horizontal and vertical positioning accuracies according to TR38.855.”
In FR2, the PRS might need to be transmitted in a beamformed fashion to compensate the higher path loss at higher carrier frequencies and therefore the beam sweeping procedures need to be followed, such as SS/PBCH, System Information (SI) or paging. The PRS transmission to all beam sweeping directions results in an unnecessary transmission of PRSs. This paper proposes to study a mechanism to optimize the transmission of PRS. 
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Figure 1: Non-beamformed (left) and beamformed (right) PRS transmission
Observation 1: PRS might need to be transmitted in a beamformed fashion to compensate the higher path loss at higher carrier frequencies. The PRS transmission to all beam sweeping directions results in an unnecessary transmission of PRSs.
Proposal 1: Study a mechanism to optimize the PRS transmission. 
 
2         Positioning assistance measurements
In order to select where the PRS needs to be transmitted, the location server needs to receive information about the beams that the UE can detect. This can be interpreted as being similar to the measurements performed by the UE in the case of inter-cell mobility. However, due to the different purpose of these measurements, we propose to allow a different measurement configuration. According to these measurements, the location server, if needed, may dynamically adapt the PRS transmissions or modify the PRS configuration. 
Proposal 2:  Enable a positioning-specific measurement configuration, which facilitates the adaptation of the PRS transmission and therefore, an efficient use of the resources.
Concretely, the dynamic PRS transmission would require these additional steps: 
· the LMF to configure the UE to perform positioning-specific measurements, and the UE to report back to the LMF the measurement report according to that configuration. 
· the LMF to reconfigure the PRS (if needed).
 These new steps (highlighted in blue in Figure 2) would require certain extensions on the LPP and NRPPa protocols. 
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Figure 2: Positioning assistance measurement configuration
 Proposal 3: Consider the extension or modification on the LPP and NRPPa message to enable positioning-specific measurement configuration and corresponding reporting, and reconfiguration of PRS. 
Observation 2: The positioning-specific measurement configuration could be part of the E-CID measurement request and response. 
Considering that the need for beamformed PRS will be mostly addressed for the FR2, the described solution must be considered as an optional feature. Considering heterogenous deployment, the LMF may consider the request for positioning-specific measurements in FR2. 
Observation 3: Positioning-specific measurement configuration, and dynamic PRS configuration, should be considered as an optional feature. 
During the R16 Study Item “Study on NR positioning support”, RAN2 has studied on local LMF and LCS client in NG-RAN. As for local LMF in NG-RAN, RAN2 concluded that this option is recommended for normative work, provided the concerns raised in the study phase are addressed. This positioning-specific measurement configuration, and the corresponding dynamic PRS configuration, are particularly beneficial in the case of the local LMF. In this case, the NG-RAN is aware of the PRS configuration and of the ongoing location requests.
Observation 4: The implementation of this feature will be more straight-forward in the case of RAN node enhanced with location functionalities (Local LMF). 
3         Conclusions
Observation 1: PRS might need to be transmitted in a beamformed fashion to compensate the higher path loss at higher carrier frequencies. The PRS transmission to all beam sweeping directions results in an unnecessary transmission of PRSs.
Proposal 1: Study a mechanism to optimize the PRS transmission. 
Proposal 2:  Enable a positioning-specific measurement configuration, which facilitates the adaptation of the PRS transmission and therefore, an efficient use of the resources.
Proposal 3: Consider the extension or modification on the LPP and NRPPa message to enable positioning-specific measurement configuration and corresponding reporting, and reconfiguration of PRS.
Observation 2: The positioning-specific measurement configuration could be part of the E-CID measurement request and response. 
Observation 3: Positioning-specific measurement configuration, and dynamic PRS configuration, should be considered as an optional feature. 
Observation 4: The implementation of this feature will be more straight-forward in the case of RAN node enhanced with location functionalities (Local LMF). 
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