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1. Introduction
In last RAN2#113bis-e meeting, RAN2 made the agreements regarding on-demand PRS transmission as below:
Agreements:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.

In this contribution, we discuss FFS point i.e., how much control the network has over the UE request. We first need to understand the granularity of DL PRS information to be dynamically turned on/off at TRP not only for UE but also LMF. 

2. Discussion
As discussed in the last RAN2#113bis-e, the request from UE and LMF has the common part where the LMF requests the actual PRS transmission to each TRPs regardless of whether the procedure is initiated by UE or LMF. By describing the LMF initiated procedure, we can further identify the difference on the procedure/message content of UE initiated one. 
2.1 LMF initiation
2.1.1 Information on DL PRS transmission in current positioning 
LMF has the all the necessary knowledge regarding current transmitting DL PRS. Since it already has the NRPPa signaling to request the PRS information from TRPs, it is possible to have the up-to-date information on DL PRS transmission. Based on this information, it is also possible to request to turn on the DL PRS transmission to the corresponding TRPs with new NRPPa message to request on/off DL PRS. 
Observation 1. Already LMF has the knowledge on currently transmitted DL PRS in Rel-16 positioning.

One example is in the TRP information request/response message as below (38.455-g20): 
	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
	
	9.2.36
	

	>>Spatial Direction Information
	M
	
	9.2.45
	

	>>Geographical Coordinates
	M
	
	9.2.46
	



PRS configuration among above parameters has the full details of information on the DL PRS which is also used for the assistance information to be indicated to UE for the measurement as below:
	>CP Type
	M
	
	ENUMERATED(normal, extended, …)
	

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

	>Resource Set Slot Offset
	M
	
	INTEGER(0..81919,…)
	

	>Resource Repetition Factor
	M
	
	ENUMERATED(rf1,rf2,rf4,rf6,rf8,rf16,rf32,…)
	

	>Resource Time Gap
	M
	
	ENUMERATED(tg1,tg2,tg4,tg8,tg16,tg32,…)
	

	>Resource Number of Symbols
	M
	
	ENUMERATED(n2,n4,n6,n12,…)
	

	>PRS Muting
	O
	
	
	

	>>Option1
	O
	
	
	

	>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 1 is used to mute the whole PRS resource set (within a period)

	>>>Muting Bit Repetition Factor
	M
	
	ENUMERATED(1,2,4,8,…)
	

	>>Option2
	O
	
	
	

	>>>Muting Pattern
	M
	
	DL-PRS Muting Pattern
9.2.56
	Muting pattern option 2 is used to mute the selected repetition of the resource set (within the period)

	>PRS Resource Transmit Power
	M
	
	INTEGER(-60..50)
	

	>PRS Resource List
	M
	1..<maxnoofPRSresources>
	
	NR-DL-PRS-Resource-r16 as defined in TS 37.355 [14]

	>>PRS Resource ID
	M
	
	INTEGER(0..63)
	

	>>Sequence ID
	M
	
	INTEGER(0..4095)
	

	>>RE Offset
	M
	
	INTEGER(0..11,…)
	

	>>Resource Slot Offset
	M
	
	INTEGER(0..511)
	

	>>Resource Symbol Offset
	M
	
	INTEGER(0..12)
	

	>> CHOICE QCL Info
	O
	
	
	

	>>>SSB
	
	
	
	

	>>>>NR PCI
	M
	
	INTEGER(0..1007)
	

	>>>> SSB Index
	O
	
	INTEGER(0..63)
	

	>>>DL-PRS
	
	
	
	

	>>>>QCL Source PRS Resource Set ID
	M
	
	INTEGER(0..7)
	

	>>>>QCL Source PRS Resource ID 
	O
	
	INTEGER(0..63)
	If it is absent, the QCL source PRS resource ID is the same as the PRS resource ID



We think coarser level of information can be used for the on demand DL PRS transmission request/response between LMF and TRPs based on the TRP capability to turn on/off some transmission RF unit, and antennas.


2.1.2 Information on DL PRS transmission request 
The information used for indicating DL PRS to be measured by UE might not be exactly the same as the one for indicating on demand DL PRS to be requested and/or measured. Dynamic activation / deactivation of DL PRS transmission would be affected by the capability and characteristics of TRPs, and the granularity of this might not be the same as current DL PRS information to be indicated to the UE for measurement. Therefore the first one to be checked is the granularity of the DL PRS to be turned on/off dynamically. 
Observation 2. The granularity of the DL PRS to be turned on/off dynamically is up to the TRP capability or characteristics, and which might not be the same as the one indicated to UE for the measurement.

For getting the information on this, we need to be advised from the related working group i.e., RAN1 on the granularity of the DL PRS to be turned on/off. If this information is shared and get the consensus, the remaining signaling details can be further derived. 

Proposal 1. RAN2 sends LS to RAN1 to request for the information on the granularity of DL PRS to be dynamically turned on/off at the TRP level. 

2.2 UE initiation 
If UE wants on demand DL PRS transmission from some reason (seems mainly accuracy requirement mismatch), it will indicate some information for the requested DL PRS characteristics. However, it is the best effort principle that LMF can request further to the TRPs on the DL PRS transmission, i.e., not all the requested information can be fulfilled all the time by LMF since each TRP might have some level of admission control for the DL PRS transmission, i.e., there should be at least several UEs wanting the specific DL PRS or its related beams. Or if there are enough resources in TRPs, and LMF gets the response from the TRP positively, then the request from the UE can be satisfied fully. 
Observation 3. It is totally up to the TRPs and LMF implementation that UE’s request on PRS turning on/off can be fulfilled by the network.

Proposal 2. RAN2 agrees that the fulfillment of UE’s request for on-demand DL PRS transmission to the network is up to the network implementation. 


3. Conclusion 
In this contribution, we discuss the information granularity of on demand DL PRS transmission. As a conclusion, we have the following proposals:

Proposal 1. RAN2 sends LS to RAN1 to request for the information on the granularity of DL PRS to be dynamically turned on/off at the TRP level. 
Proposal 2. RAN2 agrees that the fulfillment of UE’s request for on-demand DL PRS transmission to the network is up to the network implementation. 

