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1. Introduction
[bookmark: OLE_LINK1]In RAN3#106 meeting, it was agreed that the AoD was calculated at LMF for DL-AOD. An LS was sent to RAN2 with the following agreement [1]:
	From architecture perspective; there are two options for the measurements reporting and AoD calculation: 
· Option 1: LMF calculates the AoD based on the UE measurements and RAN node assistance information. LMF then further calculates UE location based on the AoDs.
· Option 2: The RAN nodes calculate the AoD with the RSRP information based on gNB configuration and send the AoD information back to LMF, who then calculates the UE position.  
RAN3 has discussed and prefers to support option 1 for DL-AoD positioning method in the stage 2 specifications.



This paper discusses the AoD calculation related issue. 
2. Discussion
The DL-AOD positioning procedure can be summarized as follows:
1. LMF requests assistance information, such as PRS configurations, from multiple RAN nodes.
2. LMF sends the assistance information of multiple RAN nodes to the target UE.
3. LMF requests PRS measurements, such as RSRP, from the target UE.
4. LMF calculates the AoD of multiple RAN nodes based on the RSRP measurements and RAN node assistance information; LMF further calculates the UE position based on the AoD of multiple RAN nodes.
It is easy to find that the UE position accuracy relies on the accuracy of the AoD resolution, which highly depends on the assistance information received at LMF.
In order to enable the LMF to calculate the high precise AoD based on the RSRP measurement, the assistance data sent from RAN nodes to LMF need to be carefully considered. Two options of the assistance data are compared in Table 1, which are also listed as follows:
Option A:
· A list of angles (AoD/AoA or ZoD/ZoA or a combination of AoD/AoA and ZoD/ZoA)
· Under each angle
· A list of PRS resource IDs 
· A list of radiation power (density) at the angle, each of which is associated with the PRS resource ID
Option B:
· A list of PRS resource IDs
· Under PRS resource ID
· A list of angles (AoD/AoA or ZoD/ZoA or a combination of AoD/AoA and ZoD/ZoA) 
· A list of radiation power (density) of the PRS resource, each of which is associated with the angle. 
Table 1 RAN node assistance information for beam patterns
	Option A
		Angle
	PRS resource ID
	Normalized radiation pattern, where  is the radiation pattern of PRS resource ID#x_y from angle#x

	Angle#0
	ID#0_0
	Normalized to 1

	
	ID#0_1
	

	
	ID#0_2
	

	
	...
	...

	Angle#1
	ID#1_0
	Normalized to 1

	
	ID#1_1
	

	
	ID#1_2
	

	
	...
	...

	...
	...
	...




	
	

	Option B
		PRS resource ID
	Angle
	Radiation pattern, where  is the radiation pattern of PRS resource ID#y from angle#x

	ID#0
	Angle#0
	

	
	Angle#1
	

	
	Angle#2
	

	
	...
	

	ID#1
	Angle#0
	

	
	Angle#1
	

	
	Angle#2
	

	
	...
	...

	...
	...
	...






Between the two alternatives, option A is sorted by angle, while option B is sorted by resource, and both of them can serve the same functionality. Considering LMF is going to convert RSRP measurement to angle, option A seems more straightforward and has better readability. Therefore, it is proposed to include angle information following option A in the assistance information sent to LMF for AoD calculation. A TP has been attached to provide the IEs of the proposal.

Proposal 1: RAN node to include the following information in the assistance information sent to LMF for AoD calculation:
A list of angles (AoD/AoA or ZoD/ZoA or a combination of AoD/AoA and ZoD/ZoA)
Under each angle
· A list of PRS resource IDs 
· A list of radiation power (density) at the angle, each of which is associated with the PRS resource ID.

Proposal 2: Agree the TP.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Base on the discussion above, the following proposal is proposed. 
Proposal 1: RAN node to include the following information in the assistance information sent to LMF for AoD calculation:
A list of angles (AoD/AoA or ZoD/ZoA or a combination of AoD/AoA and ZoD/ZoA)
Under each angle
· A list of PRS resource IDs 
· A list of radiation power (density) at the angle, each of which is associated with the PRS resource ID.

Proposal 2: Agree the TP.
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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)
	

	>>PRS Configurations
	M
	
	9.2.z5
	



	Range bound
	Explanation

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



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

	FFS
	
	
	
	

	Angle Coordinate System
	O
	
	ENUMERATED(LCS, GCS)
	

	PRS Angle Information List
	
	0..1
	
	

	>PRS Angle Item
	
	1..<maxnoofAngleInfo>
	
	

	>>AoD
	M
	
	INTEGER(0..359)
	

	>>ZoD
	O
	
	INTEGER(0..180)
	

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

	>>Secondary PRS Information list
	O
	
	9.2.z6
	



	Range bound
	Explanation

	maxnoofAngleInfo
	Maximum no of PRS angle information that can be included within PRS configurations IE. Value is 65535.




9.2.z6	Secondary PRS information list
The Secondary PRS information list IE contains the information related to secondary PRS resources with smaller radiation power than the primary PRS resource. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Secondary PRS info Item
	
	1..<maxnoofsecondaryPRSInfo>
	
	

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

	>Radiation Power Difference
	M
	
	INTEGER(0..31)
	



	Range bound
	Explanation

	maxnoofsecondaryPRSInfo
	Maximum no of secondary PRS resource information associated to a primary PRS. Value is 16.




