[bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #114-e	R3-215378
E-meeting, 01-11 Nov 2021

Title: 	Discussion on beam/antenna information for DL-AOD in NR positioning
Source: 	Huawei
Agenda item:	8.1
Document Type:	Other
1. Introduction
A LS from RAN1 is received [1]. In the LS, the following RAN1 agreements are included:
	Agreement:
For the beam/antenna information to be optionally provided to the LMF by the gnodeB, decide to support one of the following options:
· Option 2.1: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP	
· The relative power is defined with respect to the peak power of that resource
· FFS: How many relative power levels can be included (e.g., single -3 dB power-levels, multiple power-levels, etc). 
· Option 2.2: The gNB reports quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· [bookmark: OLE_LINK26]For each angle, at least two PRS resources are reported.
· FFS: support of multiple levels of quantization
· FFS: how the report is constructed
· FFS: overhead reduction mechanisms, including reusing of associated-dl-PRS-ID as a way of signaling that 2 TRPs have the same beam information
· The gNB beam/antenna information can optionally be provided to the UE by the LMF 
· Note: Up to RAN2 & RAN3 the signaling/procedures on how the LMF receives this information from the gNBs
· Send an LS to RAN2 & RAN3 with this agreement




This paper discuss the above agreements and the RAN3 impacts.
2. Discussion
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]In current NRPPa, the TRP information reported from the gNB to the LMF includes the spatial direction information of the PRS, which contains the following information:
	[bookmark: _Toc81323086][bookmark: _Toc74152383][bookmark: _Toc64447727]9.2.58	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Information
	
	[bookmark: _Hlk50063006]1 .. < maxPRS-ResourceSets >
	
	

	>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	The resource set in which the resources are associated with the angle.

	>PRS Angle Item
	 
	[bookmark: _Hlk50063024]1..< maxPRS-ResourcesPerSet >
	 
	

	>>NR PRS Azimuth
	M
	
	INTEGER (0..359)
	

	>>NR PRS Azimuth fine
	O
	
	INTEGER (0..9)
	Fine angles

	>>NR PRS Elevation
	O
	
	INTEGER (0..180)
	

	>>NR PRS Elevation fine
	O
	
	INTEGER (0..9)
	Fine angles

	LCS to GCS Translation
	
	0 .. <maxnolcs-gcs-translation>
	
	If absent, the azimuth and elevation are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..359)
	

	>Alpha-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Beta
	M
	
	INTEGER (0..359)
	

	>Beta-fine
	O
	
	INTEGER (0..9)
	Fine angles

	>Gamma
	M
	
	INTEGER (0..359)
	

	>Gamma-fine
	O
	
	INTEGER (0..9)
	Fine angles



	Range bound
	Explanation

	maxPRS-ResourceSets
	Maximum no of DL-PRS resource sets per TRP. Value is 2.

	maxPRS-ResourcesPerSet
	Maximum no of DL-PRS resources of the DL-PRS resource set of the TRP. Value is 64.

	maxnolcs-gcs-translation
	Maximum no. of LCS-GS-Translation-Parameters that can reported with one message. Value is 3.  The current version of the specification supports 1.






[bookmark: OLE_LINK24]It can be seen that the gNB can provide the angle information for the PRS beams for each PRS resource via this NR-PRS Beam Information IE. In the NR-PRS Beam Information IE, the angle information is provided per PRS Resource. For Option 2.1, the multiple relative power information could be added to the angle information per PRS Resource in the NR-PRS Beam Information IE. The Option 2.2 in the RAN1 LS requires the information to be provided per angle per TRP and for each angle at least two PRS resources are reported. This would need to require a new IE apart from the NR-PRS Beam Information IE.
Observation 1: Option 2.1 and Option 2.2 have different impacts for RAN3 specifications.
Since RAN1 is still discussing the options for beam/antenna information reporting, RAN 3 should wait for RAN1 to make the decision regarding the two options and other FFSs before RAN3 to discuss how to support in RAN3 specifications.
Proposal 1: Wait for RAN1 to make decisions on the two options and other FFSs, before RAN3 to discuss how to support in RAN3 specifications.

3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: Option 2.1 and Option 2.2 have different impacts for RAN3 specifications.
Proposal 1: Wait for RAN1 to make decisions on the two options and other FFSs, before RAN3 to discuss how to support in RAN3 specifications.
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