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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 2 AoA test setup.
2 Discussion
2.1 2 AoA test setup
For 2 AoA with signal coming from two different direction, two test methods [1] are discussed as following;

· TDM transmission for 2 probes

· Simultaneous transmission for 2 probes.

TDM transmission approach is allowed in last RAN4 meeting. In this case, the SNR control would be the same as 1 AoA with non-peak beam direction test setup. This section focus on antenna gain difference for simultaneous transmission case.
	· Further study antenna gain difference for dual directions within 1 beam for 2AoA

· Companies are encouraged to bring analysis on antenna gain difference for UE fine/rough beams and assess the gain difference dependency on relative probe spacing.

· For 2AoA cases, 

· TDM transmission approach for 2 probes is allowed.

· Simultaneous transmission approach for 2 probes will be further studied.


Figure 1 shows the antenna gain difference for dual direction with single Rx beam, and test direction for 2 AoA is satisfied with 
· Both signals come from the non RX beam peak directions

· The angle between two probes should match the relative probe spacing of 30, 60, 90, 120, 150 and UE is in the directions in which the UE RRM test cases can be performed. 

· Both directions which are covered by top-50% percentile EIS spherical coverage of the DUT
The antenna gain difference for fine Rx beam is larger than that for rough beam since the Rx beam of fine beam is narrower. Roughly 30dB antenna gain difference for fine Rx beam is observed under relative angle 30, 60, and 90, and negative antenna gain is also observed. Rough Rx beam case is observed similar to fine Rx beam case, and almost 30% negative antenna gain difference is introduced.
· Observation 1: For fine Rx beam, antenna gain difference is observed up to about 30dB depending on relative angle, negative antenna gain is also observed with low probaiblity.
· Observation 2: For rough Rx beam, antenna gain difference is observed up to about 20dB depending on relative angle, negative antenna gain is observed with non-neglective probability
Based on the observations, it is difficult to derive proper antenna gain difference for RRM performance test setup when signals from 2 probes is transmitted simultaneously. So, simultaneous transmission for 2 AoA test setup is not feasible to verify RRM performance test cases.
· Proposal 1: For 2 AoA test setup, only TDM transmission should be considred.
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Figure 1 Antenna gain difference for dual directions with single Rx beam
3 Conclusion 
In this contribution, we provide analysis of antenna gain difference for 2 AoA test setup, and we observe
· Observation 1: For fine Rx beam, antenna gain difference is observed up to about 30dB depending on relative angle, negative antenna gain is also observed with low probaiblity.
· Observation 2: For rough Rx beam, antenna gain difference is observed up to about 20dB depending on relative angle, negative antenna gain is observed with non-neglective probability
Based on observations, we propose
· Proposal 1: For 2 AoA test setup, only TDM transmission should be considred.
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