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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the LS from RAN1 [1], RAN1 agreed the following conclusions regarding the beam/antenna information for DL AOD in NR positioning:
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
· 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

In this contribution, we provide analysis and proposals on impact on RAN3 specification. Accordingly a draft Reply LS is provided [2].
2 Discussion
According to previous RAN3 meetings, the solution for enhancement for DL-AOD Positioning was discussed, and the final conclusion of the topic is that Angle report from gNB to LMF for DL-AoD is not supported. 
Therefore, RAN3 only support Option 1: The enhanced beam information from the gNB is provided to the LMF and helps LMF converts the RSRP measurement reported by the UE to the angle and further calculates the UE position, but more details of contents of the beam/antenna information need to be discussed by RAN1. An example of signaling procedure for DL-AOD Positioning is shown in figure 1:
[image: ]
[bookmark: _Ref60754681]Figure 1 Signaling Procedure for DL-AOD Positioning
At RAN1#106 meeting, for the beam/antenna information of DL AOD, there are two options that need to be discussed: 
· Option 2.1: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP
· Option 2.2: The gNB reports quantized version of the relative Power between PRS resources per angle per TRP
According to RAN1 analysis, both options are similar in terms of performance, so RAN2/3 is required to further evaluate the advantages and disadvantages of the two options in terms of IE design and signaling overhead. The signaling procedure between gNB and LMF should be considered by RAN3. Therefore, RAN3 needs to analyze impact of the two options on the NRPPa protocol.
In terms of Signaling overhead：
If Option 2.1 is used, assuming that there are 4 PRS resources and 4 angle directions, according to the definition of RAN1 “The relative power is defined with respect to the peak power of that resource” , then total 4 X 4 copies of the Relative Power information need to be reported from gNB to LMF in this case. 
If Option 2.2 is used, for the above case, the relative Power between each PRS resource is required to be considered, then total 4 X 6 copies of the Relative Power information should be reported from gNB to LMF. 
Therefore, from the signaling overhead point of view, Option 2.1 seems a little less.
Observation 1: From the signaling overhead point of view, Option 2.1 seems a little less
In terms of Information Element design：
The following is a list of PRS Resources in TRP Information Response messages：
[bookmark: _Toc64447713][bookmark: _Toc51776062][bookmark: _Toc56773084]9.2.44    PRS Configuration
This information element contains the DL PRS configuration for the TRP.
	IE/Group Name
	Presence
	Range
	Semantics Description

	PRS Resource Set List
	
	1..<maxnoofPRSresourceSet>
	

	>PRS Resource Set ID
	M
	
	

	>Subcarrier Spacing
	M
	
	

	>PRS bandwidth
	M
	
	24,28,…,272 PRBs

	>Start PRB
	M
	
	Starting PRB to Point A

	>Point A
	M
	
	NR ARFCN

	…
	
	
	

	>PRS Resource Transmit Power
	M
	
	

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

	>>PRS Resource ID
	M
	
	

	>>Sequence ID
	M
	
	

	>>RE Offset
	M
	
	

	…
	
	
	



According to the above table, the specification has already had the definition of PRS Resource IE, if Option 2.1 is used, the relative Power/Angle response per PRS resource can be directly introduced into this table. 
But if Option 2.2 is used, it is necessary to define a new Angle IE, and then introduce the relative Power between different PRS resource ids into the new defined Angle IE. This seems to have more standard efforts
Therefore, from the information element design point of view, Option 2.1 seems simpler and more intuitive.
Observation 2: From the information element design point of view, Option 2.1 seems simpler and more intuitive.
Based on the above analysis, we slightly prefer Option 2.1 as the standardized solution for the beam/antenna information for DL AOD in NR positioning.
Therefore, RAN3 can prepare a LS reply to feedback RAN3's analysis results.
Proposal 1: RAN3 prepares a LS reply to provide impact analysis for RAN3 specification.
3 Conclusion
In the previous sections we made the following observations and proposals:
Observation 1: From the signaling overhead point of view, Option 2.1 seems a little less
Observation 2: From the information element design point of view, Option 2.1 seems simpler and more intuitive.
Proposal 1: RAN3 prepares a LS reply to provide impact analysis for RAN3 specification.
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