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1	Introduction
[bookmark: _Toc474247438]At RAN3#112e, on-demand PRS was discussed for the first time and the following agreements captured in the Chairman’s Minutes:
Introduce a new non-UE associated NRPPa procedure (class 1) to support on-demand PRS. Details FFS.
The new NRPPa procedure enables LMF to request gNB to (re)configure PRS transmission, and gNB to indicate the updated PRS configuration to LMF. Details FFS.
Details regarding information (e.g. parameters, PRS utilization, measurements in general, etc.) to be exchanged by the procedure is pending RAN1/RAN2.
A baseline CR for NRPPa was endorsed in R3-212779 [1], introducing a new PRS Configuration Exchange procedure. Almost all the details of this new procedure are still under discussion in RAN1/RAN2. However, one aspect that can be further discussed in RAN3 is the pre-defined PRS configurations. There appears to be consensus in RAN2 that the LMF can signal a list of pre-defined PRS configurations to the UE (e.g. via posSI), and the UE can request one of the pre-defined PRS configurations by sending its associated index to the LMF (e.g. via LPP).
In this paper, we discuss how the pre-defined PRS configurations are determined in the network.
2	Discussion
There is ongoing discussion in RAN1 regarding the set of parameters that are included in a pre-defined PRS configuration. It could conceivably include all the parameters of a PRS configuration, or only a key subset of parameters.
The pre-defined PRS configurations are intended to (at least) correspond to different levels of positioning QoS, so it seems reasonable to assume that it includes (at least) the PRS bandwidth and periodicity.
Proposal 1:	At least the PRS bandwidth and periodicity should be configurable on-demand. 
The LMF must somehow determine the pre-defined PRS configurations and associated indexes so that it can provide the information to the UE. Since information such as PRS bandwidth and periodicity may depend on the capabilities of the gNB, the process of determining the pre-defined PRS configurations requires gNB involvement.  There are at least two options:
-	Option A: The gNB decides its own pre-defined PRS configurations and indicates to the LMF a list of the pre-defined PRS configurations that it supports.
[bookmark: _Hlk78992147]-	Option B: The gNB indicates to the LMF a value range for PRS parameters that are configurable on-demand (e.g. min/max bandwidth, min/max periodicity), from which the LMF decides a list of pre-defined PRS configurations.
Option B seems preferable, considering that the LMF can serve as a central coordinator of the pre-defined PRS configurations based on the capabilities of multiple gNB/TRPs, desired QoS levels, etc. It can potentially also exploit the knowledge it collects over time to optimize the pre-defined configurations, e.g. whether more configuration options are needed for a QoS level in a certain area.
[bookmark: _Hlk78992172]Proposal 2:	The gNB indicates to the LMF a value range for PRS parameters that are configurable on-demand (e.g. min/max bandwidth, min/max periodicity). 
Proposal 3:	The pre-defined PRS configurations are decided by the LMF and may be based on information provided by gNBs. 
[bookmark: _Hlk78992205]The TRP Information Exchange procedure was introduced in Rel-16 to allow the LMF to request the gNB to provide detailed information for TRPs hosted by the gNB.  For example, the procedure is currently used for the LMF to request the (“always on”) PRS Configuration from the gNB.  This procedure could be enhanced to support pre-defined PRS configurations, e.g. LMF requesting the PRS parameters that may be configured on-demand and their allowed value range.
[bookmark: _Hlk78992239]Proposal 4:	Enhance the TRP Information Exchange procedure to support pre-defined PRS configuration.
3	Conclusions
In this paper, we discuss how the pre-defined PRS configurations are determined in the network and propose the following:
Proposal 1:	At least the PRS bandwidth and periodicity should be configurable on-demand. 
Proposal 2:	The gNB indicates to the LMF a value range for PRS parameters that are configurable on-demand (e.g. min/max bandwidth, min/max periodicity). 
Proposal 3:	The pre-defined PRS configurations are decided by the LMF and may be based on information provided by gNBs. 
Proposal 4:	Enhance the TRP Information Exchange procedure to support pre-defined PRS configuration.
A text proposal for NRPPa is provided in Appendix A, reflecting the above proposals.
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[bookmark: _Toc51775998][bookmark: _Toc56773020][bookmark: _Toc64447649][bookmark: _Toc74152305]9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
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
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type List
	
	1
	
	
	
	

	>TRP Information Type Item
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, on-demand prs) 
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



Next Change
[bookmark: _Toc51776044][bookmark: _Toc56773066][bookmark: _Toc64447695][bookmark: _Toc74152351]9.2.25	TRP Information
The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP ID
	M
	
	9.2.24
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	

	>CHOICE TRP Information Item
	M
	
	
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID

	>>NR CGI
	M
	
	9.2.9
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	

	>>PRS Configuration
	M
	
	9.2.44
	

	>>SSB Information
	M
	
	9.2.54
	

	>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.2.36
	

	>>Spatial Direction Information
	M
	
	9.2.45
	

	>>Geographical Coordinates
	M
	
	9.2.46
	

	>>On-demand PRS Information
	M
	
	9.2.x
	



	Range bound
	Explanation

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.


[bookmark: _Toc20953850][bookmark: _Toc29391028]
Next Change
[bookmark: _Toc478159770]9.2.x	On-demand PRS Information
This IE contains on-demand PRS information for the TRP.
Editor’s Note: all details are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PRS Bandwidth Minimum
	M
	
	INTEGER(1..63)
	

	PRS Bandwidth Maximum
	M
	
	INTEGER(1..63)
	

	PRS Periodicity Minimum
	M
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920,…)
	

	PRS Periodicity Maximum
	M
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920,…)
	




End of Text Proposal for TS 38.455 BL CR

