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1	Introduction
RAN1 has sent an LS as below
RAN1 made the following agreement regarding the gNB optionally providing beam/antenna information to the LMF.

	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





[bookmark: _Ref178064866]2	Discussion
2.1	Relative Power/Angle response per PRS resource per TRP
Based upon this option for each beam the angle at the which there is a peak power needs to be reported along with few more data points for instance the angles at -3dB as shown below.
[image: ]
[bookmark: _Ref83990569]Figure 1: Example beam shapes. Assuming Option 2.1 and power level -3dB, the indicated angles should be signalled for beam A (blue) resp. beam B (green).
In this case two angles are reported for each beam and each power level, e.g.  for beam A in blue (subscript w,e for west resp. east). If the beam is symmetric in azimuth then it is sufficient to report only one of them, or equivalently the -3dB beamwidth.

2.2	Relative Power between PRS resources per angle per TRP
Based upon this option, a grid of angles is defined and for each angle the relative powers of two or more PRS resources should be reported. Option 2.2 is illustrated in 2. A grid of angles is given by  For  the report must include: 
1. Identification of reference beam (beam with greatest power): Beam A
2. Beam B (green) -6.0 dB,
The corresponding information should be reported for the other grid-points.
[image: ]
[bookmark: _Ref83990615]Figure 2. Example beam shapes. Assuming Option 2.2 and a given grid of angles. The relative power levels that should be reported are indicated. 
In the above example, a grid of angles is specified in azimuth dimension. Naturally, if there are beams in both azimuth and zenith directions then one must construct the grid over both dimensions.

2.2	Selection Analysis
From RAN2 perspective, which ever Options result in less signaling load should be preferred. The number of beams per TRP can be significant and hence to transmit a quantized parameter for power, angle is going to be very high. RAN1 needs to inform RAN2 as what are the minimum/maximum quantization (intervals for power, angle) that needs to be considered.
In our view; Option 2.1 and Option 2.2 are equivalent in the sense that they can both be used by LMF to derive parametric models that allows interpolation for high accuracy DL-AOD estimation. However, Option 2.2 requires a denser grid of angles to reach the same performance as Option 2.1 and thus would require a bigger signaling load.
[bookmark: _Toc85491889]For the beam shape the Option that leads to low signalling overhead is considered. 
[bookmark: _Toc85491890]Send an LS to RAN1 asking the interval (sampling rate) to perform the quantized representation. 

2.3	Draft LS
RAN2 thanks RAN1 for the status update on AoD discussions and agreements. RAN2 would like to point RAN1 attention to the following:

a) Both options that RAN1 is considering to support are equivalent in the sense that they can both be used by LMF to derive parametric models that allows interpolation for high accuracy DL-AOD estimation
b) From RAN2 perspective, the option that provides the least LPP signalling overhead is preferred. In order to identify that RAN2 would like to understand the intervals (sampling rate, density) that needs to perform the quantized representation.


RAN2 would like to further obtain information from RAN1 on quantization spacing/intervals.

2. Actions:
To [RANx, SAx, and CTx] group.
ACTION: 	RAN1 to kindly provide input on parameter quantization (intervals).

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN2 Meeting #116bis-e	17-26 January 2022				Online
TSG-RAN2 Meeting #117-e	21 February-3 March 2022			Online
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	4/4	
Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	For the beam shape the Option that leads to low signalling overhead is considered.
Proposal 2	Send an LS to RAN1 asking the interval (sampling rate) to perform the quantized representation.
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