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Introduction
In this contribution we provide further considerations on how various OTA test setups can be derived. The discussion is based on the adhoc for NR RRM test cases [1] and the way forward on open issues for FR2 RRM testing[2].
Discussion
Antenna gain difference for 1 AoA
Peak beam direction
The antenna gain difference between fine and rough beams in the RX beam peak direction is decided as 7dB (Y).
For this to be applicable, the gain difference is the one measured using the EIS (fine beam) peak and the rough beam in the same direction (i.e. fine beam beak). The rough beam peak gain direction may not be aligned with the fine beam peak, and indeed our understanding is that RAN4 has assumed that the rough beam peak gain would not occur in this direction as far as deriving Y=7.
Non peak beam direction
For non-peak beam direction, the antenna gain difference (Z) is still to be decided.
	· 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




Our analysis is that it can be expected that Z≤YdB. The reason is that Y is the difference between fine beams measured in their peak direction, and rough beams measured in an (assumed) non peak direction. Since Z is the difference between fine beams measured in their non peak direction, and rough beams also measured non peak direction. Hence, the fine beam gain is typically reduced, and the rough beam gain is typically unchanged.
Additionally, we think that mismatch between fine beam and rough beam gain may have important implications at system level. In a separate contribution we present results of an initial system simulation study and investigate the difference in L1 SS-RSRP of the best transmitted beam (we assume that L1 SS-RSRP is measured with fine beams) when serving cell choice (based on L3 SS-RSRP)is made using different RX beamforming schemes. Based on this we propose
Proposal 1 : RAN4 discusses suitable simulation models for rough and fine beam antenna and codebooks, and investigates at system level the impact of rough beam 
Proposal 2: Interested companies perform system simulation until RAN4#91
Proposal 3: The assumed gain difference between rough and fine beams for 1AoA setup 2 RRM tests shall be based on a criterion of acceptable degradation at system level
Antenna gain difference for 2 AoA
The way forward for antenna gain difference for 2AoA is:
	· 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.



The terminology “within 1 beam for 2AoA” seems unclear. In our understanding this analysis is not to determine the gain difference from the different directions that shall be tested (38.810 indicates For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120° and 150°.), but is rather than analysis for each of the tested AoA considered individually. Hence, in a 2AoA test case, the study relates to the difference between fine and rough beam for AoA 1, and the difference between fine and rough beam for AoA 2.
Similarly, to proposal 3, our view is that acceptable degradation at system level should be a key criterion for deciding the gain difference to be assumed.
Proposal 4: The assumed gain difference between rough and fine beams for 2AoA setup 3 RRM tests shall be based on a criterion of acceptable degradation a system level
Simultaneous transmission
In RAN4#90 it was agreed
		· For 2AoA cases, 
· TDM transmission approach for 2 probes is allowedused.
· For 2AoA cases, simultaneous transmission approach for 2 probes will be further studied.
· The antenna gain difference defined in this WF can be used to derive the FR2 RRM side condition.







Generally, our view is that it would be very difficult to determine a baseband SINR at the UE if both AoA are active simultaneously, whereas TDM transmission simplifies the analysis needed for the testing. Earlier we have proposed to solve the baseband SINR issue with an assumption that RX beamforming gives a gain (or at least no loss) compared with SINR at the antenna reference point, however this has not been agreed and may be difficult to ensure in all circumstances, even though it should normally be valid. Hence, we think that the TDM approach is beneficial and support that it is used
Proposal 5 : TDM transmission approach for 2 probes shall be used
Since there remains much work to do to complete the OTA tests, we think it does not make sense to study the simultaneous transmission approach until the TDM approach is specified. In practice, this means that RAN4 should complete release 15 tests using the TDM approach before considering simultaneous transmission (either for release 15, or future release depending on the time when the analysis can be performed)
Proposal 6: RAN4 does not study simultaneous transmission for 2 probes until after the TDM method is specified.
One potential issue which we would like to highlight with the TDM approach is the transmission of SSBs. Since the 2AoA tests may have serving cell transmitted with one AoA and an intrafrequency neighbor transmitted with a different AoA, both cells need to have SSB with different time index to avoid both SSB being transmitted simultaneously. Even if SMTC1 and SMTC2 are used, there is no other way to avoid SSB collision, since SMTC1 is a subset of SMTC2.
Proposal 7 : Different time indices are used for SSB in the TDM approach. 
Conclusion
Proposal 1 : RAN4 discusses suitable simulation models for rough and fine beam antenna and codebooks, and investigates at system level the impact of rough beam 
Proposal 2: Interested companies perform system simulation until RAN4#91
Proposal 3: The assumed gain difference between rough and fine beams for 1AoA setup 2 RRM tests shall be based on a criterion of acceptable degradation a system level
Proposal 4: The assumed gain difference between rough and fine beams for 2AoA setup 3 RRM tests shall be based on a criterion of acceptable degradation a system level
Proposal 5 : TDM transmission approach for 2 probes shall be used
Proposal 6: RAN4 does not study simultaneous transmission for 2 probes until after the TDM method is specified.
Proposal 7 : Different time indices are used for SSB in the TDM approach. 
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