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1 Introduction

ECC-PT1 has raised an issue for the normalization for beamforming antenna pattern adopted in 3GPP and shows the concern that the normalization may have impact to counting the interference that mobile industry produces. This contribution firstly made an analysis on the normalization factor and showed the impact to the beamforming pattern. Then, the mmWave coexistence simulations which have been finished in SI for WP5D were further evaluated by considering normalization for beamforming pattern.
2 Normalization for antenna pattern
The composite antenna pattern in 38.803 is expressed as
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In theory, to integrate the antenna pattern over the space, we shall obtain 0dBi result without considering the antenna efficiency. This is simply because the total radiate power (TRP) is unchanged even with the different beamforming directions. However considering the methodology currently used in the WP5D simulation work, we have found the integrated result for antenna pattern is not a constant. It changes with the beam pointing directions. Thus the normalization seems necessary for the antenna pattern. The normalized composite antenna pattern could be expressed as
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Figure 2-1 shows the element + array antenna patterns for BS by considering with normalization and without normalization. Note the figures are 2-dimensional patterns showing the elevation side for 0 and 30 degree electric tilt angles. The antenna configuration parameters are reused from that in 38.803. 
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Figure 2-1: Elevation plot for composite antenna pattern @ etilt = 0 or 30 deg.
It can be observed that the shape of beam pattern becomes wider as the etilt pointing to other directions rather than boresight. The differences for the gains between with and without normalization are not fixed when beam pointing to different directions 
The differences i.e. normalization factors versus electric scan and tilt angles can be found in the following figure.
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Figure 2-2: Normalization factors versus electric scan and tilt angles
In the figure 2-2, we mark the part for small escan and etilt angles by using the ellipse which is named as Sectoring angles. That is based on the calculation for the cell coverage by the sector antenna which are -60 to 60 in horizontal and -30 to 30 in vertical. Because the antenna pattern is symmetric for positive and negative angles, the figure only shows the data for positive angles. It is generally justified to assume the majority sector antenna beams are pointing to their coverage cell, and correspondingly the normalization factor in the sectoring angles is in the range of -5 to 2.5 dB. So the difference for BS antenna gain using in coex study for mmWave between normalization and no normalization is in the range of -5 to 2.5dB.
Observation 1:  The difference for BS antenna gain using in coex study for mmWave between normalization and no normalization is in the range of approximate -5 to 2.5dB.
3 Coex simulation by considering normalization
In this section, we reuse the simulation assumptions for WP5D to rerun the simulation by considering the normalization factor in the whole space in the figure 2-2 rather than in the sectoring angles as observed in observation 1.

Table 3-1 shows the simulation scenarios which are mainly for urban macro scenarios. That’s simply because the ACLR/ACS requirements are derived based on urban macro scenario.
Table 3-1: Simulation scenario
	No.
	Aggressor
	Victim
	Simulation frequency
	Direction
	Usage scenario
	Deployment Scenario

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	DL to DL
	eMBB
	Urban macro, 200m ISD

	2A
	NR, 200MHz
	NR, 200MHz
	30 GHz
	DL to DL
	eMBB
	Urban macro, 300m ISD

	5
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro, 200m ISD

	5A
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro, 300m ISD


The results for urban macro scenario could be found in the following figures.
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Figure 3-1: DL throughput loss versus ACIR for urban macro scenario
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Figure 3-2: UL throughput loss versus ACIR for urban macro scenario
Figure 3-1 and 3-2 show the DL and UL throughput loss versus ACIR for urban macro scenario. Comparing the results with and without normalization, the curves are almost overlapped for the average throughput loss. For the DL 5% CDF throughput loss, there is a little gap for the lower ACIR part. However, when considering the 5% throughput loss threshold, the gap becomes much smaller and has no impact to the final ACIR values. 
Proposal: Normalization for the antenna pattern has no impact to the coexistence results for mmWave. 

4 Conclusion

In this contribution, the mmWave coexistence simulations were further evaluated by considering normalization for antenna pattern. From the simulation results, it is proposed that

Proposal: Normalization for the antenna pattern has no impact to the coexistence results for mmWave. 
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