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1. Introducion
In RAN4#90 meeting, the setup and parameters for 2AoA testing have been discussed. The WF on RRM testing was approved in [1], and the following proposals for 2AoA were agreed:
· TDM transmission approach for 2 probes is allowed.
· Simultaneous transmission approach for 2 probes will be further studied.
· Antenna gain difference for 2AoA:
· Further study antenna gain difference for dual directions within 1 beam for 2AoA
· Companies are encouraged to bring analysis on antenna gain difference for PC3 UE fine/rough beams and assess the gain difference dependency on relative probe spacing.
[bookmark: _Hlk3975685]Since the Noc level (Mode 1) and SNR range from 1 AoA case with non-peak beam direction has been agreed to reuse for TDM transmission approach, in this paper, we further discuss the setup and parameters, and provide the methods to control the SINR for simultaneous transmission approach. Then the corresponding draft CR on TR38.810 is given in [2] to capture the details of test methods for 2AoA RRM testing.
2. Discussion
2.1 Simultaneous transmission for Mode 1
[bookmark: _Hlk4591150]In [3], we discussed how to control the SINR for simultaneous transmission approach, and the SINR equation at baseband is given as follows:
                                                        (1)
Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the UE antenna gain for probe 1 and probe 2 respectively. Loss is the pathloss between probe 1&2 and DUT. Noise_floor is the noise level at DUT baseband receiver. N is the artificial noise level transmitting from probe 1&2 (Artificial noise levels are identical for probe 1 and probe 2).
Since the wanted noise is set 6dB above UE thermal noise, therefore the Noise_floor at baseband can be ignored when calculating the SINR. And the SINR can be rewritten as:
                                                 (2)
where SNR1 is the setting SNR from probe 1, and we can observer that the key parameters to control SINR at baseband for simultaneous transmission for Mode 1 is G2/G1.
We should note that the total noise level in (1) would be at most 1dB higher than that in (2). Therefore, the difference between equation (1) and (2) shall be less than 1dB.
Observation 1: For simultaneous transmission with Mode 1, the approximate baseband SINR in (2) can guarantee 1dB SINR error compared with exact SINR value in (1).
Observation 2: G2/G1 is the key parameter to control the SINR at baseband for simultaneous transmission with Mode 1.
Proposal 1: Use equation (2) to control the SINR for simultaneous transmission approach with Mode 1 for 2AoA RRM testing.
[bookmark: _Hlk4591270]However, we should note that, the antenna gains G1 and G2 are based on UE implementation, therefore it is difficult to obtain the exact G2/G1 value. But we can still calculate the lower bound of maximum feasible SINR once the assumptions on maximum antenna gains difference on G2/G1 is determined.
[bookmark: _Hlk4591254]The maximum gain difference is the case in which interference comes from peak direction meanwhile the signal comes from the direction with Nth (e.g. 50%) spherical coverage value. Therefore, we can have the following assumptions on maximum gain difference for fine/rough beam types:
· Fine beam: the maximum G2/G1 is X, where X is derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and Nth percentile EIS values. Value of N according to power class.
· Rough beam: the maximum G2/G1 is X+Z-Y, where value Z characterizes the antenna gain difference between “fine” and “rough” RX beams within Nth percentile EIS directions, and value Y characterizes the antenna gain difference between the fine and rough beams in the ‘fine’ RX beam peak direction. Based on the agreement in [1], Y=7dB for PC3.
· Antenna gain for rough beam on beam peak direction: Antenna gain for fine beam peak direction-Y
· Antenna gain for rough beam with non-beam peak direction: Antenna gain for fine peak direction-X-Z
· Therefore, it can be derived that the maximum G2/G1 is X+Z-Y
2.2 Simultaneous transmission for Mode 2
[bookmark: _Hlk4591362]Similar as the discussion for Mode 1, the SINR at baseband for Mode 2 is given as follows:
                                                                         (3)
[bookmark: _Hlk4677867]If we set the signal level from interfering probe (probe 2) at reference point is 6dB higher than UE thermal noise, then the approximate SINR can be rewrite as:
                                                                               (4)
Again, we can have the following observations and proposals:
Observation 3: For simultaneous transmission with Mode 2, the approximate baseband SINR in (3) can guarantee 1dB SINR error compared with exact value in (4) with the condition that the signal level from interference probe at the reference point is 6dB higher than UE thermal noise.
Observation 4: G2/G1 is also the key parameter to control the SINR at baseband for simultaneous transmission with Mode 2.
Proposal 2: Use (4) to control the SINR for simultaneous transmission with Mode 2 for 2AoA RRM testing.
For the parameter of G2/G1 which is used to calculate the lower bound of feasible maximum SINR in Mode 2, the same assumption of X and X+Z-Y should be used for fine and rough beams respectively. Then for both Mode 1 and Mode 2, we have the following proposal for G2/G1:
Proposal 3: The lower bound of feasible maximum SINR for simultaneous transmission can be calculated based on the maximum antenna gain difference of X and X+Z-Y for fine and rough beam respectively.
3 Conclusion
In this paper, we provide the details on setup and parameters for 2AoA RRM testing. We have the following observations and proposals:
Observation 1: For simultaneous transmission with Mode 1, the approximate baseband SINR in (2) can guarantee 1dB SINR error compared with exact SINR value in (1).
Observation 2: G2/G1 is the key parameter to control the SINR at baseband for simultaneous transmission with Mode 1.
Proposal 1: Use equation (2) to control the SINR for simultaneous transmission approach with Mode 1 for 2AoA RRM testing.
Observation 3: For simultaneous transmission with Mode 2, the approximate baseband SINR in (3) can guarantee 1dB SINR error compared with exact value in (4) with the condition that the signal level from interference probe at the reference point is 6dB higher than UE thermal noise.
Observation 4: G2/G1 is also the key parameter to control the SINR at baseband for simultaneous transmission with Mode 2.
Proposal 2: Use (4) to control the SINR for simultaneous transmission with Mode 2 for 2AoA RRM testing.
Proposal 3: The lower bound of feasible maximum SINR for simultaneous transmission can be calculated based on the maximum antenna gain difference of X and X+Z-Y for fine and rough beam respectively.
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