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1.	Introduction
The feature CR for multi-RX DL requirements was approved in [1, R4-2321722] in last RAN4 meeting without distinction among different frequency bands:
[bookmark: _GoBack]Table 7.3K.3-1: Requirement for power class 3
	AoA separation (degrees)
	Probability (%)

	30
	18.5

	60
	13.5

	90
	12.5

	120
	20.5

	150
	28.5



The requirement values derived in above table are based on electromagnetic simulation at 28GHz. So it is unclear if the same requirement values could be applicable for 39GHz and 47GHz.
In this contributions, we discuss the applicable bands of Multi-RX DL 2AoA spherical coverage requirements for PC3, and propose how to handle 39GHz and 47GHz bands on this issue.
2. 	Discussion
Regarding the applicable bands issue, it is worth to mention the agreement achieved in RAN4#106bis-e meeting (April 2023), refer to [2, R4-2306604]
	2.8 Band for requirement derivation
Proposal: Requirement for 28GHz bands are prioritized. Further evaluation is needed for 39GHz bands requirements after 28GHz bands requirements are converged. (R4-2304824).

Question: How many bands should we specify requirements for before closing the WI?

Option 1: 28 GHz bands, i.e., n257, n258, n261
Option 2: 39 GHz bands, i.e., n259, n260
Option 3: 47 GHz bands, i.e., n262

Agreement:
· Define complete RF requirements for 28GHz bands first
· 39 GHz and 47 GHz bands can be evaluated if time allows




Observation 1:	It was agreed to define complete RF requirements for 28GHz bands first, and 39GHz and 47GHz bands can be evaluated if time allows. 
In subsequent RAN4 meetings, the applicable bands issue was never discussed until now. 
To further analyse this issue, the calibration process in the simulation is one of most important factors which might partially flatten the Multi-RX DL performance gap among different frequency bands. It should be noted that the baseline calibration method was agreed in RAN4#106 meeting (Feb. 2023) in [3, R4-2303078]
	UE RF simulation calibration step
· Proposals
· Option 1: It is proposed to calibrate the simulation baseline with legacy 1AoA measurement. (R4-2300987)
· Option 2: It is proposed to calibrate the simulation baseline with legacy peak EIS spec and legacy spherical EIS spec. (R4-2300987)
· Option 3: Other
Agreement:
· Option 2 as baseline
· Option 1 can also be considered.



Although an alternative calibration method was agreed in later stage (Aug. 2023), it is the fact that RAN4 agreed to evaluate 28GHz firstly knowing that there is already baseline calibration.
Observation 2:	there was already baseline calibration method before RAN4 agreed to evaluate 28GHz firstly 

We also run simulation at 39GHz with commercial antenna module to compare the performance difference between 28GHz and 39GHz with the same calibration process applied. As single company’s simulation result is not the same as the final agreed spec, our simulation at 39GHz is focusing on obtaining a factor which is a ratio from 39GHz results and 28GHz results. The final gap between bands are calculated as the 28GHz spec times the ratio factor.
	AoA offset (deg)
	30
	60
	90
	120
	150

	spec_28GHz
	18.5%
	13.5%
	12.5%
	20.5%
	28.5%

	delta_factor
	0.26 
	0.16 
	-0.07 
	-0.11 
	-0.15 

	delta_% （=spec_28GHz * delta_factor）
	4.8%
	2.2%
	-0.9%
	-2.3%
	-4.3%



The above simulation results comparison between 39GHz and 28GHz shows that the performance gap is not very large but still not negligible even there is calibration process.
Observation 3:	simulation results comparison between 39GHz and 28GHz shows that the performance gap is not very large but still not negligible even there is calibration process.

The simulation at 47GHz is not available as there is not antenna module supporting 47GHz as of now. According to the agreed simulation procedure in [2, R4-2306604]
	Agreement:

The following procedure can be used as a guideline for simulation:

1. For one UE implementation
2. For one UE orientation
 3. Run EM simulation to obtain per-beam antenna gain patterns
· Constant step size is suggested <= 5°
......


Observation 4:	Multi-RX DL 2AoA spherical coverage requirements for PC3 were agreed to be derived based on the antenna pattern from electromagnetic simulation.
EM simulation at 39GHz is available so it is feasible to complete the requirement applicability at 39GHz in Rel-18 maintenance phase. Given EM simulation at 47GHz is not available soon, considering the RAN4 requirement derivation process and work load in the Rel-18 maintenance phase, the practical way is not to consider the applicability of requirements for 47GHz band.
Proposal 1:	RAN4 to complete the PC3 Multi-RX DL 2AoA spherical coverage requirement for 28GHz & 39GHz in Rel-18 stage including maintenance phase, and to postpone the requirement applicability at 47GHz in future release when EM simulation is available.

3. 	Conclusion
Observation 1:	It was agreed to define complete RF requirements for 28GHz bands first, and 39GHz and 47GHz bands can be evaluated if time allows. 
Observation 2:	there was already baseline calibration method before RAN4 agreed to evaluate 28GHz firstly 
Observation 3:	simulation results comparison between 39GHz and 28GHz shows that the performance gap is not very large but still not negligible even there is calibration process.
Observation 4:	Multi-RX DL 2AoA spherical coverage requirements for PC3 were agreed to be derived based on the antenna pattern from electromagnetic simulation.
Proposal 1:	RAN4 to complete the PC3 Multi-RX DL 2AoA spherical coverage requirement for 28GHz & 39GHz in Rel-18 stage including maintenance phase, and postpone the requirement applicability at 47GHz in future release when EM simulation is available.
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