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1	Introduction
RAN3 has the following objective related to on-demand PRS transmission listed in the Rel-17 WID of NR positioning enhancements [1]:
· 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; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 
This paper provides an initial walkthrough of the feasible enhancements that can be captured in RAN3 to support “on-demand PRS” in the network.
2	Discussion 
RAN2 is currently discussing the scope of on-demand DL PRS transmission from both UE-initiated and network-initiated perspectives. The scope of Rel-17 for the on-demand PRS consists on allowing the current PRS configuration to be modified by the NG-RAN node for energy efficiency and better PRS-based positioning.  
For the UE-initiated, the scope is still in an embryonic level in RAN2, as it is still not clear whether UE-initiated on-demand DL PRS transmission has any scenario; if it is even scalable when the LMF has to cater to several UEs each with customized PRS profile request; and whether it has enough benefit to change the specification just from UE side [2]. There is also no convergence on what parameters can be requested, as RAN2 alone should not be the only working group deciding on it. 
For the LMF-initiated request, while the discussion about the details of the LMF-initiated DL-PRS configuration is still open in RAN2, RAN3 can discuss now at the high-level the signalling enhancements that can be brought to NRPPa/F1AP in order to support the network-initiated PRS request.
Proposal 1 : RAN3 to focus on LMF (network)-initiated request of on-demand DL PRS transmission. The scope of the UE-initiated is not clear.
A first aspect that RAN3 can discuss in this meeting is a signalling solution for providing the PRS beam utilization in NRPPa (and F1AP) to reduce the overall PRS overhead. This can be done by constructing a general “network-view” PRS report that can be based on what the LMF has received via LPP from the UE PRS measurements reporting. The LMF can in fact store the information on the reported UE measurements in a general PRS activity report that indicates which PRS report is belonging to which beam/resource/resource-set that is transmitted by a TRP. The LMF can then send this report to the NG-RAN, which can help the latter identifying which beams should be selected by gNB to transmit PRS. The gNBs can then adapt the PRS beam transmission by turning some of the PRS beams off and thus reducing the overhead.
Observation 1 : it is possible to construct a PRS activity report at the LMF from the UE reported LPP measurements.
Observation 2 : by sending such PRS activity report to the NG-RAN, the gNB can adapt the PRS beam transmission by turning some of the PRS beams off and thus reducing overhead.
We propose that RAN3 should hence discuss and agree on the benefits on such functionality and discuss how to support its signalling.
Proposal 2 : RAN3 to discuss and agree on a solution for providing PRS beam utilization in NRPPa and F1AP to reduce PRS overhead.
Regarding the signalling to support such provisioning of the PRS beam utilization, one point relates to the procedures to be re-used or defined; and another point to the content of the PRS activity report.
· Option 1 : Enhancing existing LMF initiated procedures: 

The current NRPPa and F1AP messages can be enhanced to support network initiated PRS request from LMF to gNB with the requested PRS recommendation. Since the PRS activity report should contain indications on the PRS resources to be configured by the TRPs hosted in the NG-RAN node, it would seem feasible to enhance the current TRP Information exchange procedure to add the recommended PRS information in the request message. However, the configuration of the report can be allowed to be UE-specific, thus another option is to enhance the Positioning Information exchange procedure by adding, similarly to the Requested SRS Transmission Characteristics IE, an indication for the Requested DL PRS Transmission characteristics in the POSITIONING INFORMATION REQUEST message. Below a change example to NRPPa.
[bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc56773226]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	Requested DL PRS Transmission Characteristics
	O
	
	9.2.X
	
	YES
	ignore



A parallel can also be created in the RESPONSE and UPDATE message, where a DL-PRS Information IE indicates the new PRS beam information that has been adopted by the gNB, including the list of active TRPs and their PRS configuration. One can note that the advantage of having the updated PRS configuration signalled in the POSITIONING INFORMATION UPDATE message is to give more time flexibility to gNB for taking into account the received PRS activity report from LMF in message 9.1.1.10 and progressively updating its PRS beams depending on the varying radio resource conditions. The LMF would benefit from receiving each time updated reports from gNB to, in turn, provide improved assistance data to the UE via LPP.  
[bookmark: _Toc51775995][bookmark: _Toc56773017][bookmark: _Toc56773227]9.1.1.11	POSITIONING INFORMATION RESPONSE
This message is sent by NG-RAN node to provide positioning information.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	[bookmark: _Hlk50141307]SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	SFN Initialisation Time
	O
	
	9.2.36
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	DL-PRS Information
	O
	
	9.2.Y
	
	YES
	ignore



· Option 2 : defining new LMF-initiated procedures: 

The LMF creates the PRS activity report based on the received PRS measurement reporting from the UE via LPP. It can be optimized in some network deployments that the LMF sends - via a periodic update or at pre-configured semi-periodic time instances - a new PRS Configuration Request message to the NG-RAN node. The PRS Activity request message can in this case be a class 1 procedure (Figure 1), where the gNB replies to the LMF to acknowledge having taken the reporting into account with optionally the updated DL PRS beam information (e.g., the (de)activated TRPs, their PRS configuration, etc.)


Figure 1: PRS Configuration procedure (class 1 procedure example)
· Option 3 : defining new procedures, but gNB-initiated: 

Alternatively, the new PRS Configuration message can be triggered from the gNB to ask for the PRS activity report of specific UE(s) from the LMF. The gNB can optionally add the current PRS configuration it has for a specific UE to inform the LMF. The LMF replies to the gNB with a response message indicating the PRS report input as recommendation to consider for the gNB’s beam optimization (Figure 2). This option can give more flexibility to gNB for triggering the on-demand PRS based on what manoeuvring space it has for changing its current PRS configuration/turning off TRPs.



Figure 2: PRS Activity Report procedure (class 1 procedure example)

All three options are feasible and have advantages. The final choice is left to gNB to configure, update or trigger any need for a PRS activity report. RAN3 can consider these three options and keep the discussion open on how to support the signalling, pending on further input from RAN2. 
Nonetheless, we prefer option 3 based on triggering the request from the NG-RAN node. This makes sense as it is the RAN node that owns the radio resources; thus, any solution designed to reduce radio resource overhead should be controlled by the radio node itself. gNB can request LMF with regards to the PRS activity report and LMF may provide the report. Option 3 can further be enhanced by adding current gNB DL-PRS configuration for the UE, which can allow for updated feedback from gNB to LMF. The LMF can take proper action consequently (e.g. for updating the LPP assistance data broadcasting, etc.).
Proposal 3 : RAN3 to discuss and note the possible signalling solutions for providing PRS beam utilization over NRPPa/F1AP. gNB-controlled triggering is preferred.
Regarding the content of the PRS Activity report, feedback from RAN2 is necessary. We can observe however that since multiple PRS resource sets are configured to a gNB/TRP, then for each PRS resource included in the PRS Activity Report, the corresponding PRS Resource Set ID should also be included. In this way, the gNB/TRP receiving the PRS Activity Report knows which PRS Resource Set ID a given PRS resource in the PRS Activity Report is corresponding to. Furthermore, the PRS beam utilization report can provide an overview on how each PRS resource ID is utilized: its average RSRP/RSRQ, how many users have detected this beam, if it is of good quality or not, the best beams detected by the UE, etc. This PRS resources overview can help gNB proceeding with the beam optimization.
Proposal 4: the PRS Activity Report can include:
· The list of PRS resources set that can be configured by the TRPs hosted in the NG-RAN node.
· The resource ID for each resource set
· For each PRS resource ID:
i. The number of UEs (or the specific UE) that have detected RSRP values with good quality
ii. Their average RSRP/RSRQ
iii. Other metrics FFS

We propose two BL CRs to NRPPa and F1AP in [3] and [4], respectively, for endorsement that are capturing all of the above options proposed in this paper: enhancing the Positioning Information exchange procedure (option 1), defining new PRS Activity Configuration class1 procedure from LMF (option 2) and defining new PRS Activity Report exchange class1 procedure from gNB (option 3).
Proposal 5 : endorsing BL CRs to NRPPa & F1AP in [3]&[4].
3	Conclusion
In this contribution, we have observed and proposed the following  
Observation 1 : it is possible to construct a PRS activity report at the LMF from the UE’s reported LPP measurements.
Observation 2 : by sending such PRS activity report to the NG-RAN, the gNB can adapt the PRS beam transmission by turning some of the PRS beams off and thus reducing overhead.
---
Proposal 1 : RAN3 to focus on LMF (network)-initiated request of on-demand DL PRS transmission. The scope of the UE-initiated is not clear.
Proposal 2 : RAN3 to discuss and agree on a solution for providing PRS beam utilization in NRPPa and F1AP to reduce PRS overhead.
Proposal 3 : RAN3 to discuss and note the possible signalling solutions for providing PRS beam utilization over NRPPa/F1AP. gNB-controlled triggering is preferred.
Proposal 4: the PRS Activity Report can include:
· The list of PRS resources set that can be configured by the TRPs hosted in the NG-RAN node.
· The resource ID for each resource set
· For each PRS resource ID:
i. The number of UEs (or the specific UE) that have detected RSRP values with good quality
ii. Their average RSRP/RSRQ
iii. Other metrics FFS
Proposal 5 : endorsing BL CRs to NRPPa & F1AP in [3]&[4].
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