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1 Introduction
In last meeting, RAN4 discussed antenna gain difference for 1AoA and 2AoA for test method, and the related WF [1] was agreed. In this contribution, we provide antenna gain difference for 1AoA in FR2 for power class 2. 
2 Discussion
Antenna gain difference for 1AoA

For antenna gain difference for 1AoA, the following agreements were made[1].
	· The following assumptions on antenna gain difference can be used for 1AoA RRM testing: 

· For peak beam direction

· Antenna gain difference for PC3 Y=7dB

· Y is the antenna gain difference between the fine and rough beams in the RX beam peak direction. (Y is not band dependent)

· For non-peak beam direction

· Antenna gain difference for PC3 Z will be further studied in the RAN4#90bis meeting.

· Z is the antenna gain difference between “fine” and “rough” RX beams within 50% percentile EIS directions (Z is not band dependent).

· Companies are encouraged to provide analysis on this, and define Z at RAN4#90bis meeting.

· Further evaluate how panel selection may impact the Z value, e.g., how to share 24 samples for FR2 measurement for PC3 UE
· Further evaluate the antenna gain difference between the rough and fine beams (Y and Z values) for the UE PC 1, 2 and 4.


For PC2 UE peak beam direction, the antenna gain difference(Y) between the fine beam and rough beam in Rx beam peak direction is shown in Figure 2-1. The value is about 7.54dB. Regarding margin, we recommend 8dB for Y value.
Proposal 1: For PC2 UE 1AoA, use 8dB for Y( antenna gain difference between the fine and rough beam for peak beam direction).
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Figure 2-1. 2D plot Rx antenna gain for fine beam and rough beam
For PC2 UE non-peak beam direction, X value and Z value have not been discussed. 

For X value, it could be derived based on the EIS spherical coverage requirement, i.e. difference between the peak EIS and [60]%-tile EIS. Therefore, 11dB is recommended for X value.

For Z value which is the antenna gin difference between fine and rough beam for non-beam peak direction. Figure 2-2 shows the Rx antenna gain difference CDF between fine beam and rough beam for non-beam peak direction. Figure 2-2(a) considers full sphere measurement grid (100% coverage), and Figure2-2(b) only considers measurement grids which met 60%-tile EIS spherical coverage based on fine beam. Herein, we need to take [60]%-tile EIS spherical coverage. Because,the EIS spherical coverage is specified based on fine beam in RF room and test should be also run under specified spherical coverage. After taking measurement grids for rough beam within [60]%-tile EIS spherical coverage, antenna gain differences at CDF of 0% and 50% are in Figure 2-2(b). Regarding worst case, we recommend to use 10dB taking into account additional margin..
Proposal2: For PC2 UE 1AoA, use 11dB for X(derived based on the EIS spherical coverage requirement , i.e. difference between the peak EIS and [60]%-tile EIS for non- peak beam direction).

Proposal3: For PC2 UE 1AoA, use 10dB for Z for non-peak beam direction.
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                (a) based on full sphere        (b) based on 60%-tile spherical coverage of fine beam
Figure 2-2. Rx antenna gain for fine beam and rough beam for non-beam peak direction. 
3 Conclusion 
In this contribution, we analyzed antenna gain difference between fine beam and rough beam for 1AoA for PC2 UE. Based on the analysis, we proposed as follows.
Proposal 1: For PC2 UE 1AoA, use 8dB for Y( antenna gain difference between the fine and rough beam for peak beam direction).

Proposal2: For PC2 UE 1AoA, use 11dB for X(derived based on the EIS spherical coverage requirement , i.e. difference between the peak EIS and [60]%-tile EIS for non- peak beam direction).

Proposal3: For PC2 UE 1AoA, use 10dB for Z for non-peak beam direction.
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