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1. Introduction
[bookmark: OLE_LINK1]Last RAN3 meeting has discussed the NRPPa procedure and agreed to include the TRP information exchange procedure [1]. Also, there are some open issues in the email discussion summary [2]. This paper discusses the details of the messages for TRP information exchange procedure and other open issues. 
2. Discussion
2.1 Information in TRP information response message (issue 2-1)
The TRP information exchange procedure is used for LMF to request TRP information from RAN node. In the current BL CR a TRP list is included in the TRP information response message. This information is not enough since the TRP Id is not unique in NG-RAN. The LMF cannot select any TRP based on the TRP ID to request UL positioning measurements or provide the assistance data to UE. This is because the TRP ID is local information in RAN node, the LMF and other CN node has no idea about this ID.
Thus, the following IE should be also included in the TRP response message:
· Cell information IE: The LMF has the information of serving cell of the target UE, a cell information of the TRP will be necessary. 
· NG-RAN Access Point Position IE: The coordination of the TRP is also necessary. Firstly, the knowledge of the positioning of TRP can help the LMF to select TRP for requesting measurements or proving UE assistance information. Second and mostly importantly, the LMF can calculate the UE positioning when receiving the measurements from certain TRP. 
· PRS configurations IE: Each TRP will has its PRS configurations and the PRS configurations should also be included. The PRS configurations can be sent to UE for DL positioning. The beam configurations of the PRS configurations can be used for LMF to recommend the spatial relationship when requesting the SRS configurations for UL positioning.
In the PRS configurations IE, any information related to the PRS transmission can be included, such as, cpLength, noDlFrames, noAntennaPorts, crsCPlength, dlBandwidth, tddConfig. The detailed IEs can be refer to the LS from RAN1 [3]. The detailed asn.1 can be provided if this proposal is agreed.
Proposal 1: Include “PRS configurations”, “Cell information”, and “NG-RAN Access Point Position” IE in the TRP information response message.

2.2 Issue 2-2:	Should the TRP List IE be introduced as an optional IE in the TRP INFORMATION REQUEST message?
Issue 2-3 What additional TRP information types can be requested by the LMF in the TRP INFORMATION REQUEST message?
Since the number of TRP is large, some companies worried about the size of the response message will be huge. The TRP ID knowledge and related information e.g. CGI have small size, while the inclusion of the PRS configurations IE might be relatively large. That why we propose to identify a selected list of TRP PRS information to be provided when the PRS information is included. This TRP list is conditional to the presence of the PRS configuration request. This should allow the possibility to avoid huge message and get the configuration only of the needed TRP or get it step by steps if the gNB have a consequent number of TRP
Therefore, it is proposed that, the TRP list can be included as a conditional IE, and only needed when the PRS configurations are requested. 
[bookmark: OLE_LINK11]Proposal 2: Include the “TRP list” as a conditional IE in the TRP information request message to indicate on which TRPs the PRS configurations are requested; include the cell information along with the TRP ID; include the PRS configurations in “TRP Information Type Item” IE. 

2.3 What additional information can be included in the TRP Information Exchange procedure?

In the current stage-2 CR [4], we have the following description for e.g. DL-TDOA/DL-AoD/Multi-RTT positioning:
The assistance data that may be transferred from gNB to the LMF is listed in table 8.12.2.3-1.
Table 8.12.2.3-1: Assistance data that may be transferred from gNB to the LMF
	 Information 

	PCI, GCI, and TRP IDs of the TRPs served by the gNB

	Timing information of TRPs served by the gNB

	DL PRS configuration of the TRPs served by the gNB

	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	 Spatial direction information (e.g. azimuth, elevation etc) of the DL-PRS Resources of the TRPs served by the gNB

	Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP
,relative locations for transmitting antennas of other TRPs)



It can be seen that, despite the PRS configurations (including beam information of the PRS), NG-RAN access point position, cell information, the RAN node may also need to transfer the SSB information, the timing information. Therefore, it is proposed to include the “SSB configuration”, “SFN initialization Time” should be included in the “TRP Information Type Item” IE 
Proposal 3: Include the “PCI”, “SSB configuration”, “SFN initialization Time” in the “TRP Information Type Item” IE.

2.4 TRP information update message
Since the number of TRP will be large for LMF to maintain the information, LMF may request information only once during a long time. The TRP information at the RAN node may change and thus it seems necessary to define a TRP information update message to let the RAN node to incur the information update for LMF.
Proposal 4: Define the TRP INFORAMTION UPDATE message procedure.
 
Based on the discussion above, a TP has been provided. If the IE structure is agreed, the corresponding ASN.1 will be provided and the other optional IE related text will be included. 
Proposal5: Agree the TP. If the IE structure is agreed, the corresponding ASN.1 will be provided and the other optional IE related text will be included.


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Base on the discussion above, the following proposal is proposed. 
Proposal 1: Include “PRS configurations”, “Cell information”, and “NG-RAN Access Point Position” IE in the TRP information response message.
Proposal 2: Include the “TRP list” as an conditional IE in the TRP information request message to indicate on which TRPs the PRS configurations are requested; include the cell information along with the TRP ID; include the PRS configurations in “TRP Information Type Item” IE.
Proposal 3: Include the “SSB configuration”, “SFN initialization Time” in the “TRP Information Type Item” IE.
Proposal 4: Define the TRP INFORMATION UPDATE message procedure.
Proposal 5: Agree the TP. If the IE structure is agreed, the corresponding ASN.1 will be provided and the other optional IE related text will be included.

[bookmark: _GoBack]The ASN.1 and associated TP for optional IEs could be added on request from the rapporteur if agreement on this structure.

[bookmark: _Toc423020280]4. Reference
[1] R3-201290 (TP for NR_POS BL CR for TS 38.455) Extensions for RAT-dependent Positioning.
[2] R3-201188 Email057-Pos_NRPPa_ext: Summary of offline.
[3] R3-200081 LS on updated Rel-16 LTE and NR parameter lists.
[4] R2-2000473 Running stage 2 CR-positioning.
5. TP based on NRPPa BL CR 

[bookmark: _Toc14165662]Start of the first change


[bookmark: _Toc534730103]8.2.zz	TRP Information Update
[bookmark: _Toc534730104]8.2.zz.1	General
The TRP Information Update procedure is initiated by the NG-RAN node to indicate to the LMF that a change has occurred in the TRP information.
[bookmark: _Toc534730105]8.2.zz.2	Successful Operation



Figure 8.2.zz.2-1: Positioning Information Update procedure, successful operation
The NG-RAN node initiates the procedure by sending a TRP INFORMATION UPDATE message to the LMF. This message shall include the TRP information that has changed.
[bookmark: _Toc534730106]8.2.zz.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc534730107]8.2.zz.4	Abnormal Conditions
Void.

NEXT CHANGE

9.1.1.e	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 Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>TRP Information Type Item
	M
	
	ENUMERATED (arfcn, pci, cellid, prsConfiguration,ssbConfiguration,sfnInitTime, nG-RANAccessPointPosition, , …)
	
	
	

	TRP List
	C-ifTrpInformationTypeItemPrsConfiguration
	
	9.2.z6
	If present, the TRP list indicate the selected TRP where the PRS configuration is requested.
	
	



	Range bound
	Explanation

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



	Condition
	Explanation

	ifTrpInformationTypeItemPrsConfigurations
	This IE shall be present if the TRP Information Type Item IE is set to the value "prsConfiguration".



9.1.1.h	TRP INFORMATION UPDATE
This message is sent by an NG-RAN node to update the TRP information to an LMF.
Direction: NG-RAN node  LMF.
	[bookmark: OLE_LINK6]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 Information List
	M
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>TRP Information
	M
	
	9.2.bb
	
	
	

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 16384.



9.2.bb	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.aa
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	

	>CHOICE TRP Information Item
	M
	
	
	

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

	>>PCI
	M
	
	INTEGER(0…1023)
	

	>>NG-RAN CGI
	M
	
	9.2.6
	

	>>PRS Configurations
	M
	
	9.2.z5
	

	>>SSB Configurations
	M
	
	9.2.z7
	

	>>SFN Initialisation Time
	M
	
	BIT STRING (64)
	

	>>NG-RAN Access Point Position
	M
	
	9.2.10
	



	Range bound
	Explanation

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



NEXT CHANGE

9.2.z5	PRS Configurations
The PRS Configurations IE contains configurations of PRS associated with a TRP. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CP Length
	M
	
	ENUMERATED (Normal, Extended, ...)
	

	Number of DL Frames
	M
	
	FFS
	

	Number of Antenna Ports
	FFS
	
	FFS
	

	CRS CP Length
	FFS
	
	ENUMERATED (Normal, Extended, ...)
	

	DL Band Width
	FFS
	
	FFS
	

	TDD Configurations
	FFS
	
	FFS
	

	FFS
	
	
	
	



9.2.z6	TRP List
The PRS Configurations IE contains configurations of PRS associated with a TRP. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP Item
	
	1..<maxnoofTRPs>
	
	

	>TRP ID
	M
	
	9.2.aa
	

	>NG-RAN CGI
	M
	
	9.2.6
	



	Range bound
	Explanation

	maxnoofTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16384



9.2.z7	SSB Configurations
The PRS Configurations IE contains configurations of PRS associated with a TRP. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	FFS
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