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1	Introduction
[bookmark: _Toc474247438]In the latest RAN1 and RAN2 meetings, some agreements were reached regarding the on-demand DL PRS parameters and the stage 2 call flow, respectively. In this paper, we discuss these latest RAN1/RAN2 agreements and their impacts on NRPPa.
2	Discussion
2.1	PRS Configuration Exchange
RAN2 has agreed on the general positioning procedure for On-Demand PRS transmission shown in Figure 1 below [1].



Figure 1: Procedures to support On-Demand PRS transmission
At step 4 of Figure 1, the LMF requests the gNB for new PRS transmission (or PRS transmission with changes to the PRS configuration) by sending the NRPPa: PRS CONFIGURATION REQUEST message. As captured in the NRPPa BL CR, the message includes the requested PRS configuration (per TRP) in the Requested DL PRS Transmission Characteristics IE.
At RAN3#114, it was agreed to introduce several on-demand DL PRS parameters in the Requested DL PRS Transmission Characteristics IE (i.e. DL PRS Periodicity, DL PRS Resource Bandwidth, and DL PRS QCL information).
RAN1 has now agreed on a list of nine on-demand DL PRS parameters grouped as follows (see [2] row 156):
[bookmark: _Hlk92349583]-	per resource set per positioning frequency layer per FR:
1.	DL PRS Periodicity
2.	DL PRS Resource Bandwidth
3.	DL PRS Resource Repetition Factor
4.	Number of DL PRS Resource Symbols per DL PRS Resource
5.	DL-PRS CombSizeN
-	per FR:
6.	Number of DL PRS frequency layers
-	either per resource set per positioning frequency layer or per UE:
7.	Start/end time of DL PRS transmission
-	either per resource, or per resource set, or per UE:
8.	ON/OFF indicator (for LMF initiated request only)
-	per resource set per positioning frequency layer per FR
9.	DL PRS QCL-Info, two options:
a)	Option 1: LMF recommends a list of QCL sources
b)	Option 2: LMF requests to provide the QCL information in the assistance data in NRPPa
First, we observe that the PRS Configuration procedure is non-UE associated and “per TRP”. For LMF-initiated request of on-demand PRS, different frequency layers are equivalent to different TRPs, and there is no concept of “per UE”.
This means that parameter #6 (number of DL PRS frequency layer) is transparent to NRPPa, since the LMF simply selects the appropriate TRPs to match the desired number of DL PRS frequency layers.
Proposal 1:	“Number of DL PRS frequency layers” has no impact to NRPPa.
Regarding parameters #1-5, these are all “per resource set” and should therefore be included within the Requested DL-PRS Resource Set List IE of the Requested DL PRS Transmission Characteristics IE.  We note that parameters #1 (DL PRS Periodicity) and #2 (DL PRS Resource Bandwidth) were already agreed at RAN3#104.
Proposal 2:	Introduce a new Resource Repetition Factor IE in the Requested DL-PRS Resource Set List IE to support “DL PRS Resource Repetition Factor”.
Proposal 3:	Introduce a new Resource Number of Symbols IE in the Requested DL-PRS Resource Set List IE to support “Number of DL PRS Resource Symbols per DL PRS Resource”.
Proposal 4:	Introduce a new Comb Size IE in the Requested DL-PRS Resource Set List IE to support “DL-PRS CombSizeN”.
Regarding parameters #7 (start/end time of DL PRS transmission) and #8 (ON/OFF indicator), these two parameters seem interrelated. When on/off indicator is provided then a corresponding start/stop time can also be optionally given.  RAN1 has agreed that both parameters can be provided per UE (equivalent to per TRP in NRPPa signalling) and per resource set, while only the ON/OFF indicator can be provided per resource.
Proposal 5:	Introduce a mandatory On-demand PRS Request Type IE in the PRS TRP Item IE (per-TRP), Requested DL-PRS Resource Set Item IE (per resource set), and Requested DL-PRS Resource Item IE (per resource). It is encoded as ENUMERATED type with values (start, stop).
Proposal 6:	Introduce an optional System Frame Number IE and Slot Number IE in the PRS TRP Item IE (per-TRP) and Requested DL-PRS Resource Set Item IE (per resource set) to indicate the start/stop time.
Regarding parameter #9 (DL PRS QCL-Info), Option 1 was already agreed at RAN3#104. The RAN3 impacts of Option 2 are not clear.
Finally, some cleanup of the Presence information seems needed. In our understanding, all the IEs associated with on-demand PRS request should be optional except for identifiers and the On-demand PRS Request Type IE. This is because the LMF has freedom to select which (if any) parameters it would like to include in the request. Also, if the On-demand PRS Request Type IE is set to “stop” for a TRP, then the Requested DL PRS Transmission Characteristics IE itself is omitted.
Proposal 7:	All the IEs associated with on-demand PRS request should be optional except for identifiers and the On-demand PRS Request Type IE.
2.2	TRP Information Exchange
At RAN3#113e, pre-defined PRS configurations were discussed, and the following agreement captured in the Chairman’s Minutes:
Enhance the TRP Information Exchange procedure to support pre-defined PRS configurations.
At step 0 of Figure 1, The LMF may receive information on the possible On-Demand PRS configurations that the gNB can support during the TRP Information Exchange procedure. The NRPPa BL CR enables the LMF to request On-demand PRS TRP Information from the gNB, but details of the IE are FFS and RAN3 should further discuss use cases.
One important use case is to facilitate coordination of pre-defined PRS configurations by the LMF, i.e. at step 0 of Figure 1. When the LMF sends the PRS CONFIGURATION REQUEST message including the Requested DL PRS Transmission Characteristics IE corresponding to a pre-defined PRS configuration, the LMF should have a high degree of confidence that the target gNB/TRP is able to comply with the request.  Some potential reasons why the gNB/TRP may not be able to comply include: 
-	The gNB allows LMF control over only certain on-demand DL-PRS parameters.
-	The gNB allows LMF control of an on-demand DL-PRS parameter only within a certain value range. The value range may potentially fluctuate due to e.g. load conditions.
In other words, when the LMF determines the need for new on-demand DL-PRS configurations at step 3 of Figure 1, it should know that the involved gNB/TRPs are able to support them so that the PRS Configuration Exchange procedures of steps 4-5 succeed.
Proposal 8:	The On-demand PRS TRP Information IE in the TRP INFORMATION RESPONSE message should contain the allowed value range of on-demand DL-PRS parameters (to be decided case-by-case from the list decided by RAN1/RAN2).
[bookmark: _Hlk78992172]Proposal 9:	The On-demand PRS TRP Information IE in the TRP INFORMATION RESPONSE message includes at least the following (other parameters FFS):
-	minimum and maximum allowed values for DL PRS periodicity, and
-	minimum and maximum allowed values for DL PRS resource bandwidth.
3	Conclusions
In this paper, we discuss the latest RAN1 agreements and their impacts to the PRS Configuration Exchange and TRP Information Exchange procedures. 
For the PRS Configuration Exchange procedure, the following is proposed:
Proposal 1:	“Number of DL PRS frequency layers” has no impact to NRPPa.
Proposal 2:	Introduce a new Resource Repetition Factor IE in the Requested DL-PRS Resource Set List IE to support “DL PRS Resource Repetition Factor”.
Proposal 3:	Introduce a new Resource Number of Symbols IE in the Requested DL-PRS Resource Set List IE to support “Number of DL PRS Resource Symbols per DL PRS Resource”.
Proposal 4:	Introduce a new Comb Size IE in the Requested DL-PRS Resource Set List IE to support “DL-PRS CombSizeN”.
Proposal 5:	Introduce a mandatory On-demand PRS Request Type IE in the PRS TRP Item IE (per-TRP), Requested DL-PRS Resource Set Item IE (per resource set), and Requested DL-PRS Resource Item IE (per resource). It is encoded as ENUMERATED type with values (start, stop).
Proposal 6:	Introduce an optional System Frame Number IE and Slot Number IE in the PRS TRP Item IE (per-TRP) and Requested DL-PRS Resource Set Item IE (per resource set) to indicate the start/stop time.
Proposal 7:	All the IEs associated with on-demand PRS request should be optional except for identifiers and the On-demand PRS Request Type IE.
For the TRP Information Exchange procedure, the following is proposed:
Proposal 8:	The On-demand PRS TRP Information IE in the TRP INFORMATION RESPONSE message should contain the allowed value range of on-demand DL-PRS parameters (to be decided case-by-case from the list decided by RAN1/RAN2).
Proposal 9:	The On-demand PRS TRP Information IE in the TRP INFORMATION RESPONSE message includes at least the following (other parameters FFS):
-	minimum and maximum allowed values for DL PRS periodicity, and
-	minimum and maximum allowed values for DL PRS resource bandwidth.
A text proposal for NRPPa is provided in Annex A, where the changes reflecting the above proposals are highlighted in yellow. ASN.1 will be provided later once the tabular structure is stabilized.
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[bookmark: _Toc20953850][bookmark: _Toc29391028]9.1.1.a1	PRS CONFIGURATION REQUEST
This message is sent by LMF to request NG-RAN node configuring the PRS transmission.
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
	
	-
	

	[bookmark: _Hlk72345176]PRS TRP List
	
	1
	
	
	YES
	ignore

	  >PRS TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>On-demand PRS Request Type
	M
	
	ENUMERATED(start, stop, …)
	
	-
	

	>>System Frame Number
	O
	
	INTEGER(0..1023)
	
	-
	

	>>Slot Number
	O
	
	INTEGER(0..79)
	
	-
	

	>>Requested DL PRS Transmission Characteristics
	O
	
	9.2.x1
	
	YES
	ignore



	Range bound
	Explanation

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



Next Change
9.2.x1 Requested DL PRS Transmission Characteristics
This IE contains the requested PRS configuration for transmission by the LMF.
Editor’s Note: All details of this IE are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested DL-PRS Resource Set List
	
	1
	
	

	>Requested DL-PRS Resource Set Item
	
	1..<maxnoofPRSresourceSet>
	
	

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

	>>On-demand PRS Request Type
	M
	
	ENUMERATED(start, stop, …)
	

	>>System Frame Number
	O
	
	INTEGER(0..1023)
	

	>>Slot Number
	O
	
	INTEGER(0..79)
	

	>>PRS bandwidth
	O
	
	INTEGER(1..63)
	24,28,…,272 PRBs

	>>Comb Size
	O
	
	ENUMERATED(2, 4, 6, 12, …)
	

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

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

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

	>>Requested DL-PRS Resource List
	O
	
	9.2.x1b
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	Range bound
	Explanation

	maxnoofPRSresourceSet
	Maximum no of PRS resources set. Value is 8.

	
	



9.2.x1b	Requested DL-PRS Resource List
This IE contains the requested DL-PRS resource list.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested DL-PRS Resource List
	
	1
	
	NR-DL-PRS-Resource-r16 as defined in TS 37.355 [14]

	>Requested DL-PRS Resource Item
	
	1..<maxnoofPRSresource>
	
	

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

	>>On-demand PRS Request Type
	M
	
	ENUMERATED(start, stop, …)
	

	>>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



	Range bound
	Explanation

	maxnoofPRSresource
	Maximum no of PRS resources per PRS resource set. Value is 64.



Next Change
9.2.x3	On-demand PRS TRP Information
This IE contains on-demand PRS information for the TRP.
Editor’s Note: All details of this IE 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,…)
	



Next Change










Next Change
[bookmark: _Toc534903102][bookmark: _Toc51776081][bookmark: _Toc56773103][bookmark: _Toc56773314]9.3.4	PDU Definitions
** SKIPPING UNCHANGED TEXT **

Next Change
[bookmark: _Toc534903103][bookmark: _Toc51776082][bookmark: _Toc56773104][bookmark: _Toc56773315]9.3.5	Information Element definitions
** SKIPPING UNCHANGED TEXT **

End of Text Proposal for TS 38.455 BL CR
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