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1 Background
RAN4 considers more aspects of real-product implementations for the simulation analysis for spherical coverage EIRP. These aspects significantly impact the achievable EIRP results, and thus should be gathered more data for CDF calculations. In this regard, the way forward was approved in RAN4-AH-1801 which has the harmonized assumptions for the adequate requirement and a template for the result comparison of spherical coverage as follows [1]:
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Multiple companies have provided the simulation results for the progress [2-7]. So, in this contribution, we would like to collect all the simulation results submitted to RAN4 for the summary, and provide important considerations for the spherical coverage requirement.
2 Discussion
Table 1 summarizes the CDF based EIRP results of worst-case scenario for each of the input contributions.
Table 1: Summary of simulation results for each worst case scenario in [2-7]
	Company
	-
	Samsung
[2]
	Apple
[3]
	LGE
[4]
	Sony
[5]
	MediaTek
[6]
	Qualcomm
[7]

	Frequency range
	-
	n257

	Display
	Partial / Full
	Full
	Full
	Full
	Full
	Full
	-

	Side cover (cover material near antennas)
	Metal / Plastic
	Metal
	Metal
	Metal
	Metal
	Metal
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	%-tile point
	dBm
	Decreased by (from 100%-tile)

	EIRP @ 50%
	dB
	8.6
	14
	14
	13
	19.6
	12

	EIRP @ 40%
	dB
	10.4
	15
	17.5
	15
	21
	13.5

	EIRP @ 30%
	dB
	12.4
	17.5
	19
	16
	21.9
	15.5

	EIRP @ 20%
	dB
	15
	21
	20
	18
	22.6
	18.5


It is shown that -8.6 dB from the peak is the highest EIRP for spherical coverage at 50%-tile among the results which have the same assumption with single antenna module. Based on the previous discussion as noted in [8], the same idea works here that two antenna module increases just about 1 dB when the other conditions for the practical UE are the same, and for the higher EIRP than the table, the improvement in PA technology is an essential prerequisite. 
Observation 1: For 28GHz, the simulation results of single antenna module are in the range of 8.6 to 19.6 dB down from the peak at 50%-tile.
Since we do believe that RAN4 should not have the final number at the point below 50%-tile, the first observation considers 50%-tile only. This is because, without the sufficient measurement experience, the simulation cannot capture the possible situation that unwanted beams which are reflected or interfered, for example, are included in the EIRP at such a lower percentile point during the measurement. 
Observation 2: Without the sufficient measurement experience, RAN4 should not have the final number at the point below 50%-tile
In addition, the spherical coverage requirement has to consider the user scenario which may block the beam by human body. It is well known that the human body and hand grip will severely, i.e., more than 20 dB, degrade the RF performance of mmWave, and it cannot be overcome by adding more antenna module. In Figure 1, we simply picture the way how users usually hold their smartphone.
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Figure 1: Usage scenario for smartphone. (a) top view (b) side view.
Observation 3: Spherical coverage requirement has to consider the user scenario blocking the beam by human body which is not required lower %-tile than 50.
3 Conclusion
In this contribution, we collected all submitted simulation results of 29GHz for the summary, and provided several reasons why RAN4 should not have the requirement at lower than 50%-tile. Three important observations can be summarized as below. 
Observation 1: For 28GHz, the simulation results of single antenna module are in the range of 8.6 to 19.6 dB down from the peak at 50%-tile.
Observation 2: Without the sufficient measurement experience, RAN4 should not have the final number at the point below 50%-tile
Observation 3: Spherical coverage requirement has to consider the user scenario blocking the beam by human body which is not required lower %-tile than 50.
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