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1 Introduction
In last meeting, RAN4 discussed antenna gain difference between fine and rough beam for 1 AoA and 2 AoA test setup. However, there were no agreements for antenna gain difference for 1 AoA non-peak beam direction and 2 AoA dual direction. In this contribution, we provide antenna gain difference results for 1 AoA test setup.
2 Discussion
2.1 1 AoA with non-peak beam direction test setup
The antenna gain difference between fine and rough beam for 1 AoA with non-peak beam direction could depend on how to set EIS spherical map such as top 50%-tile EIS or 50%-tile based on EIS core requirement [1]. RAN4 has consensus that EIS spherical map is based on top-50% EIS of fine Rx beam. It means that the EIS levels for rough Rx beam are derived based on the EIS spherical map(f).
For notation, we use

· EIS spherical map(f) : top-50%-tile EIS based on fine Rx beam

· EIS spherical map(r) : top-50%-tile EIS based on rough Rx beam
Based on WF [2], there are open issues to define Z for each power classes. In this contribution, we only focus on PC3, and other power classes are described [3].
	· 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.


The figure 1 shows the normalized Rx antenna gain CDF for fine beam and rough beam for EIS spherical map(f). Less than 6dB antenna gain difference is observed at about 80% of EIS spherical map(f), and maximum antenna gain difference between rough and fine Rx beam is about 10dB. The reason why large antenna gain difference is observed is that the EIS spherical map(f) is not align to EIS spherical map(r) as shown figure 2 which is the probability that spherical map of rough Rx beam is subset of that of fine Rx beam. About 80% of EIS spherical map(f) is align to EIS spherical map(g). In other words, some EIS levels for rough Rx beam measured based on the EIS spherical map(f) could be out of spherical coverage, so very low antenna gain for rough Rx beam could be observed. Depending on UE implementation of Rx beam desing, the probability of out of spherical coverage for rough Rx beam might be different. 
· Observation 1: Low antenna gain for rough Rx beam could be observed at some EIS spherical points since the EIS spheircal map between fine and rough Rx beam is not aligned.
If small Z value is considered, it would cause unstable RRM performance using rough Rx beam due to inappropriate Noc setting.

· Observation 2: Inappropriate Noc setting by small Z value would cause unstable RRM performance for 1 AoA with non-peak beam direction setup.
For 1 AoA with non-peak beam direction, Z value should be about 10dB+margine to guarantee testable Noc level for any non-peak beam direction. 
· Proposal 1: Z value should be 11dB for 1 AoA with non-peak beam direction setup.
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Figure 1 Rx antenna gain and difference for fine and rough Rx beam at top-50%-tile EIS spherical based on fine Rx beam
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Figure 2 The probability that EIS spherical map of rough Rx beam is subset of that of fine Rx beam per horizental angle
3 Conclusion 
In this contribution, we provide analysis of antenna gain difference for 1 AoA test setup, and we observe
· Observation 1: Low antenna gain for rough Rx beam could be observed at some EIS spherical points since the EIS spheircal map between fine and rough Rx beam is not aligned.
· Observation 2: Inappropriate Noc setting by small Z value would cause unstable RRM performance for 1 AoA with non-peak beam direction setup.
Based on observations, we propose
· Proposal 1: Z value should be 11dB for 1 AoA with non-peak beam direction setup.
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