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1 Background
As stipulated in [1] and [2], RAN4 has started to consider 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#85 which has the harmonized assumptions for an adequate requirement of spherical coverage EIRP with the clear understanding of UE implementation and design aspect [3]. The WF also encourages UE vendors to submit their simulation results that shall include all the six assumptions as follows:
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In this contribution, we would like to provide the additional EIRP CDF data to follow the latest agreements.
2 Simulation results
Table 1 summarizes the CDF based EIRP results for the spherical coverage carried out the six simulation. It is shown that the EIRP degradation at each %-tile, 50-20%, from the 100%-tile value. 
Table 1: Summary of simulation results with assumptions in [3]
	
	
	Assumptions1
	Assumptions2
	Assumptions3
	Assumptions4
	Assumptions5
	Assumptions6

	Frequency range
	　
	n257
	n257
	n257
	n257
	n257
	n257

	# of antenna module/set in total
	　
	1
	1
	2
	2
	3
	3

	Finite UV test points
	
	
	
	
	
	
	

	Beam phase shifter controller
	degree　
	45
	45
	45
	45
	45
	45

	Antenna module/set location
	　
	Top / Bottom
	Top / Bottom
	Top & Bottom
	Top & Bottom
	Left & Right & Bottom
	Left & Right & Bottom

	Front/Back cover
	　
	Glass
	Glass
	Glass
	Glass
	Glass
	Plastic

	Side cover / Frame
	　
	Metal
	Plastic
	Metal
	Metal
	Metal
	Plastic

	Device size (WxHxD)
	cm3
	66.6
	66.6
	66.6
	66.6
	66.6
	66.6

	Display panel
	Y/N
	Y
	Y
	Y
	N
	Y
	Y

	Bezel Margin
	mm
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	%-tile point
	
	Decreased by (from 100%-tile)

	@ 50%
	dB
	8.6
	6.4
	7
	-
	6
	4.8

	@ 40%
	dB
	10.4
	7.4
	9.4
	-
	8.4
	5.8

	@ 30%
	dB
	12.4
	9
	11.4
	-
	10.6
	7.4

	@ 20%
	dB
	15
	11.8
	13.8
	-
	13
	9



First of all, the impact of the UE cover material can be analysed by comparing the assumption 1 and 5 to 2 and 6, respectively. The metal frame makes its EIRP value decrease up to 4 dB at each point, and the degradations worsen with the lower percentile point.
Observation 1: Differences between metal and plastic frame make the EIRP at each point decrease by up to 4 dB. The gap is bigger with the lower CDF point.
Moreover, completely different with previous contributions from some companies, adding more antenna module increases just about 1 dB by comparing the simulation results of the assumption 1, 3 and 5. When the other conditions for the practical UE are the same, increasing the number of chipsets is not a good option to have better spherical coverage. Furthermore, this option will also restrict incumbent features and legacy antennas, and may interfere with them and vice versa.
Observation 2: Adding more antenna module increases about 1 dB in the practical UE assumptions, and that will restrict incumbent features and legacy antennas.
3 Conclusion
In this contribution, we provide our simulation results to follow the agreement in RAN4#85. Through comparing the six results, two important observations can be derived as below. 
Observation 1: Differences between metal and plastic frame make the EIRP at each point decrease by up to 4 dB. The gap is bigger with the lower CDF point.
Observation 2: Adding more antenna module increases about 1 dB in the practical UE assumptions, and that will restrict incumbent features and legacy antennas.
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Notes

Frequency range n257 n257 n257 n257 n257 n257
# of antenna in an antenna module/set . . . . . . Depends on the current impleme
(# of patches, # of dipoles, etc.) ntation
# of antenna module/set in total 1 1 2 2 3 3
Finite UV test points Finite test pomF shall be the
baseline
Beam phase shifter controller degree 45 45 45 45 45 45 Finite beam shall be the baseline
o Depends on the current
Antenna type (patch, dipole, or both) - - - - - - implementation
Antenna module/set location (front, back, top-s| Left & Right & Left & Right & | combination of the lists are not
ide, left-side, right-side, bottom-side) Top / Bottom Top / Bottom Top & Bottom Top & Bottom Bottom Bottom precluded.
Front cover (Plastic, Glass, Ceramic, Metal) Glass Glass Glass Glass Glass Plastic
Back cover (Plastic, Glass, Ceramic, Metal) Glass Glass Glass Glass Glass Plastic
. . . Legacy antenna performance
Gluetover/iame (Plaaslt)lc, SlassdCem iciMeL Metal Plastic Metal Metal Metal Plastic degradation by mutual coupling
w/ NR antenna or vice versa.
Device size (WxHxD) cm3 66.6 66.6 66.6 66.6 66.6 66.6 This is for information
Display panel — Full (Y) or Partial (N) Y/N Y Y Y N Y Y
Module can’t be placed outer
Bezel Margin mm 1.5 1.5 1.5 1.5 1.5 1.5 edge of UE to secure mechanical

reliability





