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1	Introduction
[bookmark: _Toc474247438]This document provides an analysis of the RAN3 impacts of the following objective from the NR_Pos_enh WI:
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· [bookmark: _Hlk70931764]LMF (network)-initiated request of on-demand DL PRS transmission; 
2	Discussion
Rel-16 NR positioning specified various location technologies to support high accuracy, high availability, and low latency requirements. Rel-17 continues addressing these requirements resulting from new applications and industry verticals for 5G, but in addition it also addresses network and device efficiency. On-demand PRS is one of the tools for that purpose. 
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. 
[image: ]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.
This implies that, in contrast to LTE where PRS are statically configured and transmission is always ON, PRS in NR will need to be transmitted in an on-demand basis for target UEs associated with a positioning session. The main advantage of on-demand PRS is the efficiency in utilization of the radio resource allocation for PRS since it minimizes unnecessary PRS transmissions and related beam sweeping in cases where there is no target UE that can potentially measure such resources.
Observation 2:	LMF needs to dynamically update the PRS configuration of the TRPs, hence NRPPa needs to be enhanced to support on-demand PRS.
2.1	On-demand DL PRS transmission procedures
There are two different operations which require a non-static PRS configuration:
· Switch on a PRS from certain TRP which can be measured by a target UE, or in the contrary, to switch off a given PRS resource from a given TRP if that particular PRS resource is not expected to be measured by any target UE.
· Dynamically increase or decrease PRS resources associated to ongoing positioning sessions.
In addition, the objective in the WID considers two different possibilities for the initiation of the on-demand PRS transmission: LMF (network)-initiated and UE-initiated. However, regardless of who initiates the on-demand PRS, the LMF needs to obtain the required information to adapt the PRS configuration: mainly from UE (which beams are detectable, mobility indication, if available, or measurement quality status), but also from the NG-RAN (PRS information from the TRP configuration), and from the CN (Location QoS requirements). The LMF then needs to indicate such adapted PRS configuration to the gNBs.
Observation 3:	Both for UE-initiated and LMF-initiated on-demand PRS, the LMF needs to obtain information on how to adapt PRS resources and indicate such adapted PRS configuration information to the gNBs.
The UE feedback is very important to enable the on-demand PRS, which is already being studied in RAN2. RAN3 should now also study the enhancements required in the NRPPa to support the on-demand PRS. More specifically, the procedure for on-demand PRS involves a set of signalling steps between UE, LMF, serving gNB and neighbor gNBs that is summarized as follows:
1.	LMF requests feedback from UE: LMF requires information regarding what reference signals at beam level the UE can detect from the network, which assists the LMF in determining which PRS resources should be activated/deactivated or reconfigured.
2.	UE provides feedback to LMF as response to the request.
3.	LMF determines PRS resources: Based on the obtained feedback, the LMF identifies what resources should be allocated to PRS transmissions.
4.	LMF requests PRS resource activation or reconfiguration from gNB via NRPPa.: Upon determination of the PRS resources, the LMF request for PRS resource activation/deactivation or PRS reconfiguration to the serving and neighbor gNBs associated with the target UE.
5.	gNB makes the final decision on what PRS resources to activate/deactivate/reconfigure: Since the gNB is the entity that configures the PRS resources, the serving and neighbor gNBs process the request by LMF for PRS activation/deactivation/reconfiguration and proceeds in completing the request depending on resource availability.
Steps 4 and 5 of the on-demand PRS procedure has NRPPa impact, since it is associated with NRPPa procedures related to the PRS configuration, such as TRP information exchange. Currently, the LMF can request information of TRPs hosted by an NG-RAN node, but for the on-demand PRS, the LMF should also be able to provide a PRS configuration proposal to the NG-RAN node RAN3 should thus take this NRPPa impact into account and consider enhancements on the NRPPa procedures to this end.
Particularly, the following functionality needs to be supported by extending existing NRPPa procedures or defining new ones:
-	LMF provides a new (or delta) PRS configuration proposal:
-	Activation of new PRS resource
-	Deactivation of existing PRS resource
-	Modification of existing PRS resource
-	NG-RAN node should inform the LMF if the recommended PRS configuration has been followed.
Proposal:	Enhance NRPPa to enable LMF to request new PRS configuration, and NG-RAN node to respond if the recommended PRS configuration has been followed. 
3	Conclusions
In this paper, the RAN3 impacts of on-demand PRS have been analysed and the following observations made:
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.
Observation 2:	LMF needs to dynamically update the PRS configuration of the TRPs, hence NRPPa needs to be enhanced to support on-demand PRS.
Observation 3:	Both for UE-initiated and LMF-initiated on-demand PRS, the LMF needs to obtain information on how to adapt PRS resources and indicate such adapted PRS configuration information to the gNBs.
Based on the analysis, the following is proposed:
Proposal:	Enhance NRPPa to enable LMF to request new PRS configuration, and NG-RAN node to respond if the recommended PRS configuration has been followed. 
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