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1
Introduction
According to WF on EIRP CDF topic for spherical coverage [1-2], we would like to present more simulation results.

2
Discussion
In this paper, we still classify the assumptions as two groups. Group 1 has full screen display and metal bezel characteristics; Group 2 has partial screen display and plastic bezel characteristics. Please find Table 1 for detailed information of Group 1 assumptions and Table 2 for Group 2 assumptions. Noted that, all results here are nominal values.
	
	Full Screen Display & Metal Bezel (Nominal Value)

	 
	1 Antenna Array
	2 Antenna Arrays
	3 Antenna Arrays

	Frequency range
	n257
	n257
	n257

	# of antenna in an antenna module/set
	4 Patches
	4 Patches
	4 Patches

	
	4 Dipoles
	4 Dipoles
	4 Dipoles

	# of antenna module/set in total
	1
	2
	3

	Finite UV test points
	9999
	9999
	9999

	Beam phase shifter controller (degree)
	45
	45
	45

	Antenna type (patch, dipole, or both)
	Both
	Both
	Both

	Antenna module/set location
	Back_Top_Right
	Back_Top_Right
	Back_Top_Right

	
	 
	Back_Bottom_Left
	Back_Bottom_Left

	
	 
	 
	Back_Middle

	Front cover
	Glass
	Glass
	Glass

	Back cover
	Glass
	Glass
	Glass

	Side cover / Frame
	Metal
	Metal
	Metal

	Device size 
(WxHxD in cm)
	14.3x7.1x0.77
	14.3x7.1x0.77
	14.3x7.1x0.77

	Display panel (Y/N)
	Y (Full Screen Display)
	Y (Full Screen Display)
	Y (Full Screen Display)

	Bezel margin (mm)
	1.5
	1.5
	1.5


Table 1. Group 1 Assumptions Details
	
	Partial Screen Display & Plastic Bezel (Nominal Value)

	
	1 Antenna Array
	2 Antenna Arrays
	3 Antenna Arrays

	Frequency range
	n257
	n257
	n257

	# of antenna in an antenna module/set
	4 Patches
	4 Patches
	4 Patches

	
	4 Dipoles
	4 Dipoles
	4 Dipoles

	# of antenna module/set in total
	1
	2
	3

	Finite UV test points
	9999
	9999
	9999

	Beam phase shifter controller (degree)
	45
	45
	45

	Antenna type (patch, dipole, or both)
	Both
	Both
	Both

	Antenna module/set location
	Back_Top_Right
	Back_Top_Right
	Back_Top_Right

	
	 
	Front_Bottom_Left
	Front_Bottom_Left

	
	 
	 
	Front_Middle

	Front cover
	Glass
	Glass
	Glass

	Back cover
	Glass
	Glass
	Glass

	Side cover / Frame
	Plastic
	Plastic
	Plastic

	Device size 
(WxHxD in cm)
	14.3x7.1x0.77
	14.3x7.1x0.77
	14.3x7.1x0.77

	Display panel (Y/N)
	Y (Partial Screen Display)
	Y (Partial Screen Display)
	Y (Partial Screen Display)

	Bezel margin (mm)
	1.5
	1.5
	1.5


Table 2. Group 2 Assumptions Details

Furthermore, please also find Table 3, Table 4, and Figure 1 for layer properties details of Group 1 and 2, respectively.
	Layer Properties

	Name
	Material
	Thickness
	For Full Display Assumptions

	
	
	
	Ant Module_1
	Ant Module_2
	Ant Module_3

	Antenna substrate Dielectrics
	Organic
	H4
	Ɛr
	tan δ
	Ɛr
	tan δ
	Ɛr
	tan δ

	
	
	
	4
	0.02
	4
	0.02
	4
	0.02

	Antenna Substrate Metals
	Copper
	-
	Conductivity

	Gap 1
	Air
	G1
	1.5
	9.3
	-

	(Gap between Ant and Component)
	
	
	
	
	

	Gap 2
	Air
	G2
	1.7
	1.7
	1.7

	(Gap between PCB/Ant and Display)
	
	
	
	
	

	Gap 3
	Air
	G3
	1.7
	1.7
	1.7

	(Gap between Ant and Edge)
	
	
	
	
	

	Gap 4
	Air
	G4
	3
	3
	3

	(Gap between PCB/Ant and Back Cover)
	
	
	
	
	

	Edge material 1
	Metal
	W1
	Metal (Component)
	Metal (Component)
	Metal (Component)

	Edge material 2
	Glass
	W2
	5.5
	0.002
	5.5
	0.002
	5.5
	0.002

	Edge material 3
	Plastic/Metal
	W3
	Metal (Bezel)
	Metal (Bezel)
	Metal (Bezel)

	Edge material 4
	Glass
	W4
	5.5
	0.002
	5.5
	0.002
	5.5
	0.002


Table 3. Group1 Layer Properties Details
	Layer Properties

	Name
	Material
	Thickness
	For Partial Display Assumptions

	
	
	
	Ant Module_1
	Ant Module_2
	Ant Module_3

	Antenna substrate Dielectrics
	Organic
	H4
	Ɛr
	tan δ
	Ɛr
	tan δ
	Ɛr
	tan δ

	
	
	
	4
	0.02
	4
	0.02
	4
	0.02

	Antenna Substrate Metals
	Copper
	-
	Conductivity

	Gap 1
	Air
	G1
	1.5
	9.3
	-

	(Gap between Ant and Component)
	
	
	
	
	

	Gap 2
	Air
	G2
	1.7
	0.2
	1.7

	(Gap between PCB/Ant and Display)
	
	
	
	
	

	Gap 3
	Air
	G3
	1.7
	1.7
	1.7

	(Gap between Ant and Edge)
	
	
	
	
	

	Gap 4
	Air
	G4
	0.5
	4
	0.5

	(Gap between PCB/Ant and Back Cover)
	
	
	
	
	

	Edge material 1
	Metal
	W1
	Metal (Component)
	Metal (Component)
	Metal (Component)

	Edge material 2
	Glass
	W2
	5.5
	0.002
	5.5
	0.002
	5.5
	0.002

	Edge material 3
	Plastic/Metal
	W3
	2.68
	0.02
	2.68
	0.02
	2.68
	0.02

	Edge material 4
	Glass
	W4
	5.5
	0.002
	5.5
	0.002
	5.5
	0.002


Table 4. Group2 Layer Properties Details
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Figure 1. Parameter Definitions for Table 3 and 4
According to above assumptions and layer properties, the normalized EIRP simulation results are summarized in Table 2.
	
	
	Full Screen Display & Metal Bezel 
(Nominal Value)

	Company
	MediaTek
	1 Antenna Array
	2 Antenna Arrays
	3 Antenna Arrays

	Display
	Partial / Full
	Full
	Full
	Full

	Side cover 
(cover material near antennas)
	Metal / Plastic 
	Metal
	Metal
	Metal

	EIRP @ 100%-tile point 
	dBm 
	29.8
	29.8
	30.3

	Normalized EIRP @ 50% 
	dB 
	-19.6
	-11.6
	-12.1

	Normalized EIRP @ 40% 
	dB 
	-21.0
	-12.2
	-12.7

	Normalized EIRP @ 30% 
	dB 
	-21.9
	-12.8
	-13.3

	Normalized EIRP @ 20% 
	dB 
	-22.6
	-13.5
	-14.0

	
	
	
	
	

	
	
	Partial Screen Display & Plastic Bezel 
(Nominal Value)

	Company
	MediaTek
	1 Antenna Array
	2 Antenna Arrays
	3 Antenna Arrays

	Display
	Partial / Full
	Partial
	Partial
	Partial

	Side cover 
(cover material near antennas)
	Metal / Plastic 
	Plastic
	Plastic
	Plastic

	EIRP @ 100%-tile point 
	dBm 
	26.3
	26.3
	26.3

	Normalized EIRP @ 50% 
	dB 
	-5.8
	-3.5
	-3.2

	Normalized EIRP @ 40% 
	dB 
	-7.2
	-3.9
	-3.6

	Normalized EIRP @ 30% 
	dB 
	-8.6
	-4.3
	-4.0

	Normalized EIRP @ 20% 
	dB 
	-10.3
	-4.7
	-4.3


Table 2. Simulation Results
We’d like to list some observations and our proposals based on above analysis as below.
Observation 1: The normalized EIRP at 20%-tile would be -13.5 dB if 2 antenna arrays are used in one phone, while the phone with full screen display and metal bezel characteristics.
Observation 2: Add 1 more antenna array, from 2 to 3 antenna arrays in one phone, would have about 0.5 dB improvements.
Proposal 1: To define absolute EIRP value at 20%-tile as spherical coverage specification.
Proposal 2: Refer to both peak EIRP specification and the analysis on normalized EIRP at 20%-tile, to do specification calculation as absolute EIRP value at 20%-tile.
3
Conclusion
We’d like to summarize some observations and proposals based on above analysis as below.

Observation 1: The normalized EIRP at 20%-tile would be -13.5 dB if 2 antenna arrays are used in one phone, while the phone with full screen display and metal bezel characteristics.

Observation 2: Add 1 more antenna array, from 2 to 3 antenna arrays in one phone, would have about 0.5 dB improvements.
Proposal 1: To define absolute EIRP value at 20%-tile as spherical coverage specification.
Proposal 2: Refer to both peak EIRP specification and the analysis on normalized EIRP at 20%-tile, to do specification calculation as absolute EIRP value at 20%-tile.
4
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