1. Simulation methodology for power density (PD)

1.1 Simulation tool

1.1.1 Tool description

The simulation report is used ANSYS Electromagnetics suite version 2019 R3 (HFSS) to calculate
power density (PD) for convertible platform with mmWave antenna module. ANSYS HFSS is a 3D
full-wave electromagnetic simulator used for antenna and radio frequency structure design of high
frequency components. ANSYS Electromagnetics suite version 2019 R3 (HFSS) is implemented based on
Finite Element Method (FEM), which operates in the frequency domain.

1.1.2 Mesh and convergence criteria

In order to accurately analyze power density, ANSYS Electromagnetics suite version 2019 R3 (HFSS)
uses automatic adaptive meshing techniques, which require you to specify proper geometry, material
properties and the desired output. HFSS start with refine initial mesh based on wavelength and determines
where the solved fields have errors due to the mesh’s failure to capture field gradients accurately. The mesh
is automatically refined in those locations, and the new mesh can be solved. This adaptive process continues
until convergence criteria, delta S, is met. In ANSYS Electromagnetics suite version 2019 R3 (HFSS),
the accuracy of converged results depends on the delta S. Figure 1 is an example of final adaptive mesh
of the device (side view).
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Figure 1 example of the adaptive mesh technique (side view)
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1.1.3 Power density calculation

After solved 3D full-wave electromagnetic simulation, various kinds of physical quantities can be obtained.
An electric field (E) and a magnetic field (H) are needed for calculate power density evaluation. The actual
consumption power can be expressed as the real term of the Poynting vector (§) from the cross product of
E and complex conjugation of H as shown below:

- 1—) —
(S) = Re (EE x H*)

(§) can be expressed as localized power density based on a peak value of each spatial point on mesh grids,
and obtained directly from ANSYS Electromagnetics suite version 2019 R3 (HFSS).

From the localized power density (§), the spatial-averaged power density (PD,,,) on an evaluated area (A)
can be derived as shown below:

, Where the spatial-averaged power density (PD,,) is total power density value considering on x, y and z
components of localized power density (§) and the evaluated area (A) is 4cm? shown as figure 2.

Figure 2 Averaging square size 4cm?



1.2 Simulation setup

1.2.1 3D modeling

The simulation model integrated with three mmWave antenna module shows in Figure 3. The simulation
modeling includes complete mechanical structure of device such as Chassis, Main board, LCD, battery,
Keyboard, all 5G sub-6/WiFi antennas and mmWave antenna modules called as Ant J, Ant K and Ant L.
Ant J is placed on the right side and antennas are facing the right side of the device. Ant K is placed on the
rear side under the LCD and antennas are facing the rear side, and Ant L is placed on the left side and
antennas are facing the left side of the device.
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Figure 3 Simulation model which is mounted three mmWave antenna modules.



1.2.2 PD evaluation planes

For this DUT, based on the location of Ant J, Ant K, Ant L, and in different usage mode, the surface planes
identified for PD evaluation to determine the worst-case PDs are selected and listed in Table 1. Figure 4
shows the PD evaluation planes and truncation area of the simulation model to find worst case of
beamforming IDs. The relevant PD evaluation planes, S1, S2, S3, S4, S5 and S6 are spaced 2mm from the

device.
Table 1. PD evaluation planes
Tablet mode Laptop
Top Side Bottom Side Left Side Right Side | Bottom Face Bottom
S1 S2 S3 A S5 S6
AntJ 0 0 X 0 0 0
Ant K X 0 0 0 0 0
AntL 0 0 0 X 0 0
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Figure 4. PD evaluation planes

1.2.3 Boundary condition

For radiation boundary, the first order absorbing boundary condition (ABC) is used for all simulations in
this report. This radiation boundary simulates an electrically open surface that allows waves to radiate
infinitely far into space. ANSYS Electromagnetics suite version 2019 R3 (HFSS) can supports the
absorbing boundary condition (ABC) for radiation boundary and make normally a quarter wave length
from the radiating structure. In this report, about five wavelengths spacing from the DUT in all directions
are applied to ensure convergence



1.2.4 Source excitation condition

Each antenna modules of Ant J, Ant K and Ant L are identical and has 16 feed-in ports. Out of 16 ports, 8
ports are for 1x4 patch array antenna at n260 band and others are for 1x4 patch array antenna at n261 band.
Out of 8 ports of the patch array, 4 ports are for vertical polarization and 4 ports are for horizontal
polarization.

Figure 5 shows the ANT J module structure. The QTM525-5 module is encrypted in the HFSS simulator
and can only check the feed-in location.
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Figure 5. mmWave module (Ant J)

After finished the electromagnetic simulation of mmWave antenna module in HFSS simulator, the
magnitude and phase information can be defined at each ports by using “Edit Sources” function in ANSYS
Electromagnetics suite 2019 R3(HFSS). Figure 6 shows the mmWave antenna ports excitations in Ant J.
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Figure 6. An example of port excitation (Ant J)



1.2.5 Condition of simulation completion

The simulation completion condition of ANSYS Electromagnetics suite (HFSS) is defined as delta S. The
ANSYS Electromagnetics suite (HFSS) calculates the S-parameter for the mesh conditions of each step and
determines whether to proceed with the operation of the next step by comparing the difference between the
S-parameters in the previous step. A difference between the previous step and the current step of S-
parameter is expressed as delta S, and the delta S generally sets 0.02. The simulation result of this report is
the result of setting delta S to 0.02.

2. Simulation verification
2.1 Spatial-averaged power density

The Poynting vector (§) can be obtained through cross product of an electric field (E) and complex conjugate
of a magnetic field (Ff) had mentioned in previous chapter. The real term of the Poynting vector can be
described as the localized power density or peak power density. Using the localized power density, the total
spatial-averaged power density can be obtained by the integral of 4 cm? of the localized power density result.
Figure 7 shows examples of the distribution plot of the localized and averaged power density.
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Figure 7. Power density distribution example



2.2 Comparison between simulation and measurement

The simulated and measured power density distributions are compared to each mmWave antennas in this
section.

Based on comparison of power density distributions, simulated power density and measured power density
have a good correlation. Measurement uncertainty in mmWave frequency in measurement side and
inaccuracy of material properties in mmWave frequency in the simulation side are considered as error
factors.

The input powers per each active port are below for both Simulation and Measurement validation and power
density characterization. For Simulation, these values were entered directly into HFSS model. For
measurement, FTM S/W was used to input these values for each active port also.

Mode/Band Antenna Inggtdl;%er In(r_;gtdfl’a%er
SISO MIMO
] Patch 6 6
5G NRn261 K Patch 6 6
L Patch 6 6
] Patch 6 6
5G NRn260 K Patch 6 6
L Patch 6 6




The below simulation and measurement result were performed at 2mm distance both 28GHz and

38.5GHz. Power limit was decided according to the simulation results and the output power that will

be used on the live network will be reported after calculation.

4cm?2 avg. PD(W/m2)

Band Beam ID Antenna Surface Channel Meas. Sim
22 S3 Mid 7.86 17.37
150 S3 Mid 8.1 17.95
21 L S5 Mid 3.54 7.33
150 S5 Mid 3.82 9.09
37 S4 Mid 8.09 19.46
155 S4 Mid 7.68 16.25
n260 37 ) S5 Mid 4.29 10.35
165 S5 Mid 4.37 6.52
43 S2 Mid 8.3 12.64
169 S2 Mid 9.2 13.10
28 K S5 Mid 4.53 9.16
159 S5 Mid 5.37 7.89
20 S3 Mid 9.58 18.36
162 S3 Mid 10.6 17.84
34 L S5 Mid 4.37 7.11
148 S5 Mid 4.72 9.67
38 S4 Mid 10.2 19.30
152 S4 Mid 9.45 17.42
n261 24 ) S5 Mid 4.4 9.98
152 S5 Mid 4.2 9.17
30 S2 Mid 6.79 12.82
170 S2 Mid 7.47 12.05
30 K S5 Mid 3.68 9.02
158 S5 Mid 4.19 8.06




e n260 ANT L-Patch: Mid Channel, Beam ID 22, Left Side
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ANT L Patch: Mid Channel, Point power density
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ANT L Patch: Mid Channel, Averaged power density



e n260 ANT L-Patch: Mid Channel, Beam ID 150, Left Side
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ANT L Patch: Mid Channel, Averaged power density



e n260 ANT L-Patch: Mid Channel, Beam ID 21, Bottom Face
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ANT L Patch: Mid Channel, Averaged power density



e n260 ANT L-Patch: Mid Channel, Beam ID 150, Bottom Face
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ANT L Patch: Mid Channel, Point power density
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(a) Measurement (b) Simulation
ANT L Patch: Mid Channel, Averaged power density



n260 ANT J-Patch: Mid Channel, Beam ID 37, Right Side
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(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Averaged power density



n260 ANT J-Patch: Mid Channel, Beam ID 155, Right Side

| IRe{S(x,y,z,f0).exp(jB}}| | [dB(40.5W/m"2)]
0

120

Z (mm)

(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Point power density

Averaged [4.0 cm?] | Re{S}|(x,y,z,f0) [dB(7.68W/m~"2)]
0

120

Z (mm)

(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Averaged power density



e n260 ANT J-Patch: Mid Channel, Beam ID 37, Bottom Face

| IRe{S(x,y,z,f0).exp(jB}}| | [dB(8.88W/m"2)]
0

Z (mm)

(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Point power density

Averaged [4.0 cm?] |Re{S}| (x,y,z,f0) [dB(3.76W/m~2)]
0

Z (mm)
&

N

X (mm)

(a) Measurement (b) Simulation
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e n260 ANT J-Patch: Mid Channel, Beam ID 165, Bottom Face
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(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Averaged power density



e n260 ANT K-Patch: Mid Channel, Beam ID 43, Bottom Side
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(a) Measurement (b) Simulation
ANT K Patch: Mid Channel, Point power density
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(a) Measurement (b) Simulation
ANT K Patch: Mid Channel, Averaged power density



n260 ANT K-Patch: Mid Channel, Beam ID 169, Bottom Side
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n260 ANT K-Patch: Mid Channel, Beam ID 28, Bottom Face
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n260 ANT K-Patch: Mid Channel, Beam ID 159, Bottom Face
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n261 ANT L-Patch: Mid Channel, Beam ID 20, Left Side

| IRe{S(x,y,z,f0).exp(jB}}| | [dB(24.3W/m"2)]
0

120

50
110
100 40
920
E 80 30
£
N 70
20
60
50 10
40
(a) Measurement (b) Simulation
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(a) Measurement (b) Simulation
ANT L Patch: Mid Channel, Averaged power density



n261 ANT L-Patch: Mid Channel, Beam ID 162, Left Side
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(a) Measurement (b) Simulation

ANT L Patch: Mid Channel, Averaged power density



e n261 ANT L-Patch: Mid Channel, Beam ID 34, Bottom Face
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ANT L Patch: Mid Channel, Averaged power density



n261 ANT L-Patch: Mid Channel, Beam ID 148, Bottom Face
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(a) Measurement (b) Simulation
ANT L Patch: Mid Channel, Averaged power density



n261 ANT J-Patch: Mid Channel, Beam ID 38, Right Side
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ANT ] Patch: Mid Channel, Averaged power density



n261 ANT J-Patch: Mid Channel, Beam ID 152, Right Side
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(a) Measurement (b) Simulation
ANT ] Patch: Mid Channel, Averaged power density



e n261 ANT J-Patch: Mid Channel, Beam ID 24, Bottom Face
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e n261 ANT J-Patch: Mid Channel, Beam ID 152, Bottom Face
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e n261 ANT K-Patch: Mid Channel, Beam ID 30, Bottom Side
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(a) Measurement (b) Simulation
ANT K Patch: Mid Channel, Point power density
Averaged [4.0 cm?] | Re{S}|(x,y,z,f0) [dB(6.79W/m~"2)]
0

12
10
8
6
4

X (mm) 2

(a) Measurement (b) Simulation
ANT K Patch: Mid Channel, Averaged power density



e n261 ANT K-Patch: Mid Channel, Beam ID 170, Bottom Side
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ANT K Patch: Mid Channel, Averaged power density



e n261 ANT K-Patch: Mid Channel, Beam ID 30, Bottom Face
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n261 ANT K-Patch: Mid Channel, Beam ID 158, Bottom Face
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3. Simulation results

3.1 PD for Low/Mid/High Channel at 28GHz / 39GHz

The following table 2 ~ 7 show the PD simulation evaluation of Ant J/ Ant K/ Ant L mmWave modules at
28GHz / 39GHz for each evaluation plane. The relative phase between beam pairs is not controlled in the
chipset design. Therefore, the relative phase between each beam pair was considered mathematically to
identify the worst case conditions. The below MIMO results represent the condition when the relative phase
between each beam pair was at 0.° Table 8 ~ 13 includes the highest reported MIMO simulation results after
sweeping across the relative phase between beams in a 5° step interval from 0° to 360° simulation results in
section 3.2.



Table 2. PD of AntL-Patch antenna (n261)
L-Patch Low CH

Beam | Beam 4cm2 PD(W/m2)
Module Type D1 D 2 Feed no. S1 S2 S3 S4 S5 Sé6
- - (Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)
0 1 0.03 0.05 5.37 2.33 1.66
3 2 0.11 0.15 9.22 3.03 3.43
4 2 0.01 0.05 9.27 4.29 4.44
5 2 0.11 0.09 9.00 3.90 2.86
12 2 0.05 0.11 8.55 3.51 3.20
13 2 0.05 0.11 9.21 4.15 3.90
18 4 0.13 0.48 14.68 5.32 5.48
19 4 0.06 0.08 17.24 8.57 7.59
20 4 0.01 0.10 17.87 8.75 8.65
21 4 0.04 0.17 13.90 7.53 5.16
22 4 0.38 0.34 12.17 6.46 4.59
33 4 0.08 0.29 14.60 6.47 5.38
34 4 0.01 0.09 18.37 8.60 8.47
35 4 0.02 0.09 16.25 8.63 7.56
36 4 0.17 0.20 12.75 7.39 4.28
128 1 0.03 0.12 4.25 1.84 1.25
131 2 0.03 0.14 8.30 3.73 2.15
132 2 0.01 0.09 9.62 4.92 3.89
133 2 0.10 0.24 9.18 3.41 2.92
140 2 0.02 0.08 8.83 4.50 3.40
141 2 0.06 0.20 9.80 429 3.63
146 4 0.07 0.14 12.68 8.00 3.10
L Patch 147 4 0.02 0.09 16.49 9.03 6.83
148 4 0.03 0.10 17.57 9.56 7.30
149 4 0.17 0.21 13.00 5.69 5.53
150 4 0.22 0.44 13.43 5.63 4.84
161 4 0.08 0.16 14.49 7.89 4.52
162 4 0.01 0.08 17.34 9.07 7.51
163 4 0.04 0.09 14.89 8.05 6.10
164 4 0.22 0.34 13.34 5.81 5.21
0 128 2 0.08 0.19 9.98 4.59 2.72
3 131 4 0.19 0.24 17.94 7.22 7.08
4 132 4 0.02 0.07 20.25 9.84 8.52
133 4 0.18 0.39 18.58 7.20 7.09
12 140 4 0.06 0.14 18.00 7.72 7.07
13 141 4 0.07 0.17 19.54 8.09 7.65
18 146 8 0.18 0.84 25.15 12.30 7.78
19 147 8 0.05 0.09 33.28 18.14 13.90
20 148 8 0.04 0.15 34.58 17.19 15.70
21 149 8 0.18 0.26 27.14 11.64 11.35
22 150 8 0.37 0.40 23.35 10.88 7.33
33 161 8 0.09 0.51 27.08 13.04 9.53
34 162 8 0.03 0.12 35.68 18.98 15.25
35 163 8 0.04 0.09 32.20 15.91 13.96
36 164 8 0.31 0.39 24.65 11.26 8.85




L-Patch Mid CH

4cm2 PD(W/m2)
Module Type l?](;arln But;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

0 1 0.04 0.06 5.21 2.46 1.60
3 2 0.11 0.17 8.11 2.26 3.47
4 2 0.02 0.04 8.94 4.36 3.85
5 2 0.11 0.07 8.87 3.01 3.04
12 2 0.07 0.12 8.34 3.99 2.84
13 2 0.04 0.09 8.87 413 3.56
18 4 0.24 0.65 12.47 5.56 5.07
19 4 0.07 0.07 16.54 6.66 7.44
20 4 0.01 0.08 18.36 6.98 8.73
21 4 0.08 0.20 12.67 5.10 5.10
22 4 0.29 0.18 10.87 490 4.46
33 4 0.18 0.48 12.86 5.52 5.28
34 4 0.01 0.06 18.19 7.11 8.50
35 4 0.03 0.08 15.76 6.43 7.15
36 4 0.19 0.21 11.54 5.14 4.40
128 1 0.04 0.05 4.13 1.95 1.44
131 2 0.03 0.23 8.38 3.19 2.57
132 2 0.01 0.10 9.46 4.54 439
133 2 0.11 0.15 8.96 2.94 3.17
140 2 0.03 0.11 8.60 4.49 3.57
141 2 0.06 0.13 9.69 3.66 4.16
146 4 0.08 0.37 12.11 6.31 3.72
L Patch 147 4 0.01 0.13 16.53 9.07 6.53
148 4 0.01 0.08 17.54 9.67 7.47
149 4 0.19 0.08 11.46 4.72 6.14
150 4 0.22 0.20 11.72 5.43 5.00
161 4 0.08 0.34 14.24 6.86 4.50
162 4 0.01 0.05 17.84 9.45 7.94
163 4 0.02 0.08 13.64 7.42 6.44
164 4 0.23 0.12 11.43 5.22 5.48
0 128 2 0.06 0.08 9.75 495 2.95
3 131 4 0.17 0.23 17.15 6.55 6.95
4 132 4 0.01 0.13 19.72 9.19 8.84
5 133 4 0.14 0.26 18.50 6.21 7.78
12 140 4 0.07 0.33 17.56 7.09 7.12
13 141 4 0.09 0.17 18.88 7.60 7.93
18 146 8 0.30 1.79 23.89 9.12 8.73
19 147 8 0.04 0.20 31.55 15.19 13.57
20 148 8 0.03 0.14 35.31 15.84 15.46
21 149 8 0.21 0.26 23.69 8.01 11.45
22 150 8 0.49 0.28 18.73 8.10 6.99
33 161 8 0.18 1.36 25.62 9.53 10.23
34 162 8 0.01 0.08 36.07 17.96 15.39
35 163 8 0.03 0.12 30.52 13.05 14.38
36 164 8 0.40 0.28 20.18 8.39 8.31




L-Patch High CH

4cm2 PD(W/m2)
Module Type l?garln B“t;arzn Feed no. S1 52 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)
0 1 0.03 0.04 5.14 2.53 1.56
3 2 0.11 0.08 8.06 3.09 3.26
4 2 0.02 0.02 8.81 4.55 3.39
5 2 0.14 0.07 9.27 3.93 3.18
12 2 0.06 0.10 8.53 451 2.67
13 2 0.04 0.04 8.47 4.09 3.38
18 4 0.15 0.40 11.56 6.70 5.06
19 4 0.05 0.06 16.13 7.74 7.47
20 4 0.01 0.06 18.25 9.00 8.30
21 4 0.14 0.07 12.51 5.34 5.30
22 4 0.37 0.15 11.28 5.72 4.71
33 4 0.10 0.33 12.31 6.39 5.82
34 4 0.01 0.03 17.86 8.71 8.14
35 4 0.05 0.03 14.97 7.34 6.49
36 4 0.28 0.13 12.07 5.47 5.06
128 1 0.05 0.04 4.05 1.81 1.57
131 2 0.03 0.18 9.11 3.37 3.27
132 2 0.02 0.03 9.40 3.92 4.49
133 2 0.09 0.18 8.38 2.86 3.25
140 2 0.03 0.06 8.87 4.17 4.09
141 2 0.06 0.11 9.00 3.21 4.08
146 4 0.12 0.37 12.71 6.18 4.89
L Patch 147 4 0.02 0.05 16.19 8.27 6.88
148 4 0.01 0.02 17.32 9.26 7.14
149 4 0.26 0.14 9.92 5.06 4.88
150 4 0.21 0.16 10.44 5.21 4.41
161 4 0.12 0.22 14.15 6.61 5.34
162 4 0.02 0.03 17.63 9.03 7.73
163 4 0.06 0.06 13.39 7.25 5.27
164 4 0.26 0.14 9.98 4.82 4.47
0 128 2 0.04 0.11 9.81 5.20 3.10
3 131 4 0.17 0.24 17.89 6.90 7.38
4 132 4 0.01 0.06 19.40 8.43 8.87
133 4 0.16 0.33 18.56 7.49 8.01
12 140 4 0.06 0.23 17.44 6.57 7.50
13 141 4 0.08 0.16 17.25 7.00 7.85
18 146 8 0.21 1.14 2431 11.16 10.78
19 147 8 0.04 0.15 29.39 15.07 12.67
20 148 8 0.02 0.06 34.87 18.23 14.50
21 149 8 0.32 0.34 20.86 8.61 11.23
22 150 8 0.41 0.31 16.59 9.57 6.80
33 161 8 0.16 0.89 25.84 10.98 11.95
34 162 8 0.02 0.06 35.04 19.11 14.85
35 163 8 0.06 0.09 28.64 14.71 12.75
36 164 8 0.41 0.39 17.78 9.19 8.43




Table 3. PD of AntJ-Patch antenna (n261)
J-Patch Low CH

4cm2 PD(W/m2)
Module | Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (LeftSide) (Right Side) (Bottom Face) (Bottom)

1 1 0.03 0.08 3.61 1.67 1.11
6 2 0.14 0.18 7.25 3.34 1.43
7 2 0.01 0.02 8.93 4.87 3.22
8 2 0.09 0.18 9.08 3.54 3.19
14 2 0.04 0.04 8.08 4.49 2.61
15 2 0.03 0.11 9.55 4.42 3.58
23 4 0.12 0.21 13.42 8.03 3.17
24 4 0.03 0.04 18.02 9.89 7.01
25 4 0.04 0.04 17.47 10.07 6.45
26 4 0.16 0.16 14.22 5.53 5.67
27 4 0.16 0.46 12.96 6.34 3.63
37 4 0.07 0.03 15.63 8.43 5.60
38 4 0.05 0.05 18.40 10.14 7.21
39 4 0.13 0.06 13.32 5.77 5.17
40 4 0.20 0.28 14.46 5.68 5.45
129 1 0.01 0.10 4.03 1.62 1.57
134 2 0.07 0.13 8.62 3.60 2.07
135 2 0.01 0.03 9.61 4.36 4.21
136 2 0.08 0.10 8.50 3.95 2.66
142 2 0.03 0.09 8.86 4.23 3.51
143 2 0.05 0.14 8.89 3.62 3.29
151 4 0.06 0.35 12.43 4.93 4.05
] Patch 152 4 0.03 0.07 17.37 9.17 7.17
153 4 0.02 0.09 15.49 7.32 6.96
154 4 0.11 0.21 11.55 6.46 3.58
155 4 0.22 0.23 11.95 5.72 3.82
165 4 0.04 0.15 13.37 6.49 4.85
166 4 0.02 0.12 16.60 7.94 6.83
167 4 0.04 0.12 12.87 6.55 5.04
168 4 0.22 0.20 11.63 6.32 3.76
1 129 2 0.02 0.05 6.86 2.65 2.45
6 134 4 0.22 0.13 14.65 5.65 2.89
7 136 4 0.11 0.10 16.40 7.05 6.87
8 135 4 0.07 0.12 18.40 8.66 6.46
14 142 4 0.08 0.06 17.13 10.03 4.74
15 143 4 0.05 0.09 17.61 8.86 5.62
23 151 8 0.14 0.31 22.86 11.13 5.03
24 152 8 0.06 0.07 37.19 23.81 12.50
25 153 8 0.03 0.04 34.98 21.63 12.16
26 155 8 0.53 0.33 25.17 10.50 9.41
27 154 8 0.25 0.38 22.31 13.71 5.30
37 165 8 0.11 0.16 28.31 15.91 7.64
38 166 8 0.04 0.05 36.16 21.32 13.37
39 168 8 0.58 0.25 26.31 12.39 10.09
40 167 8 0.26 0.27 21.40 10.30 6.42




J-Patch Mid CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

1 1 0.03 0.05 4.17 1.66 1.36
6 2 0.11 0.12 8.94 4.24 1.86
7 2 0.01 0.02 9.31 4.63 3.69
8 2 0.08 0.16 8.95 3.19 3.57
14 2 0.02 0.03 9.22 4.96 3.24
15 2 0.04 0.10 9.25 3.79 3.90
23 4 0.16 0.14 13.57 7.76 4.62
24 4 0.03 0.02 18.92 9.98 7.87
25 4 0.04 0.03 17.94 9.73 6.27
26 4 0.21 0.18 11.15 497 5.33
27 4 0.14 0.34 12.57 5.55 4.09
37 4 0.08 0.04 16.88 9.55 6.25
38 4 0.03 0.03 19.30 9.94 7.78
39 4 0.14 0.09 11.27 5.04 4.62
40 4 0.21 0.26 11.93 5.10 5.39
129 1 0.02 0.11 4.56 1.98 1.55
134 2 0.08 0.17 8.76 4.22 2.15
135 2 0.01 0.03 9.75 4.43 4.42
136 2 0.09 0.07 8.39 3.65 3.35
142 2 0.02 0.11 9.30 4.67 3.78
143 2 0.05 0.15 9.18 3.96 3.64
151 4 0.08 0.50 12.34 5.57 4.22
] Patch 152 4 0.02 0.06 17.42 9.17 7.26
153 4 0.03 0.13 15.36 7.63 6.64
154 4 0.14 0.17 11.53 5.13 4.69
155 4 0.20 0.14 11.63 4.86 413
165 4 0.05 0.21 13.70 6.52 4.93
166 4 0.03 0.15 17.01 8.29 6.91
167 4 0.05 0.12 12.52 5.82 5.28
168 4 0.23 0.15 10.88 481 4.42
1 129 2 0.03 0.09 8.46 3.32 2.25
6 134 4 0.13 0.21 16.69 7.13 411
7 136 4 0.09 0.05 17.16 6.41 8.11
8 135 4 0.08 0.13 18.04 8.75 6.48
14 142 4 0.06 0.13 19.40 11.72 5.08
15 143 4 0.06 0.13 17.64 8.62 5.95
23 151 8 0.20 0.42 23.92 12.45 6.13
24 152 8 0.04 0.05 38.49 24.07 13.20
25 153 8 0.07 0.13 35.46 21.18 12.33
26 155 8 0.41 0.17 20.86 9.72 10.28
27 154 8 0.18 0.46 21.15 10.43 5.36
37 165 8 0.15 0.29 32.24 18.86 7.25
38 166 8 0.04 0.11 37.60 2091 13.76
39 168 8 0.50 0.12 22.02 11.05 9.37
40 167 8 0.32 0.36 18.65 7.86 7.48




J-Patch High CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

1 1 0.01 0.03 3.77 1.69 1.48
6 2 0.06 0.13 8.39 3.81 2.43
7 2 0.01 0.02 8.87 4.23 3.87
8 2 0.04 0.14 8.51 3.43 3.47
14 2 0.02 0.03 8.90 4.35 3.71
15 2 0.02 0.09 8.63 3.79 3.83
23 4 0.04 0.18 12.66 7.07 5.10
24 4 0.01 0.03 18.33 9.04 8.32
25 4 0.04 0.03 17.03 9.05 6.55
26 4 0.20 0.19 11.36 5.67 5.39
27 4 0.10 0.45 11.29 5.59 3.84
37 4 0.03 0.04 16.34 8.42 6.99
38 4 0.03 0.03 18.81 9.26 8.10
39 4 0.15 0.09 12.04 6.48 4.93
40 4 0.20 0.29 11.75 5.23 5.28
129 1 0.03 0.12 453 1.87 1.48
134 2 0.08 0.16 8.31 4.28 2.19
135 2 0.01 0.02 9.28 4.27 4.14
136 2 0.09 0.05 8.66 3.60 3.64
142 2 0.04 0.14 9.16 419 3.63
143 2 0.04 0.13 8.90 4.06 3.67
151 4 0.13 0.54 12.35 5.77 4.34
] Patch 152 4 0.02 0.04 16.69 7.85 7.61
153 4 0.04 0.10 15.22 7.76 6.59
154 4 0.15 0.19 12.62 5.35 5.50
155 4 0.20 0.14 11.54 424 4.51
165 4 0.08 0.31 14.02 6.60 5.26
166 4 0.03 0.08 16.78 8.05 6.95
167 4 0.06 0.16 12.86 6.09 5.59
168 4 0.23 0.15 11.02 449 5.04
1 129 2 0.04 0.09 8.66 3.93 2.10
6 134 4 0.11 0.28 15.46 6.76 4.21
7 136 4 0.09 0.05 17.41 6.54 8.68
8 135 4 0.04 0.11 17.67 8.44 6.19
14 142 4 0.06 0.18 18.70 11.48 4.72
15 143 4 0.04 0.11 17.37 9.06 5.14
23 151 8 0.25 0.34 23.84 13.01 7.94
24 152 8 0.04 0.06 36.99 22.02 13.74
25 153 8 0.09 0.14 34.51 21.14 12.62
26 155 8 0.37 0.29 20.62 9.71 8.63
27 154 8 0.16 0.48 20.58 11.14 5.79
37 165 8 0.11 0.39 30.50 19.83 7.11
38 166 8 0.06 0.12 37.11 20.57 14.20
39 168 8 0.45 0.19 22.00 11.26 7.69
40 167 8 0.23 0.40 20.69 10.77 7.05




Table 4. PD of AntK-Patch antenna (n261)
K-Patch Low CH

4cm2 PD(W/m2)
Module Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) (Left Side) (Right Side) (Bottom Face) (Bottom)

2 1 2.96 0.02 0.04 2.13 0.75
9 2 426 0.06 0.06 2.66 1.57
10 2 5.76 0.01 0.01 3.16 2.79
11 2 4.82 0.05 0.11 3.53 1.55
16 2 4.66 0.08 0.05 2.52 2.24
17 2 5.86 0.01 0.02 3.24 2.65
28 4 6.65 0.31 0.14 6.61 4.54
29 4 11.51 0.02 0.02 7.66 5.19
30 4 12.75 0.00 0.03 8.69 5.42
31 4 11.05 0.02 0.07 7.79 490
32 4 8.55 0.22 0.26 5.16 3.72
41 4 8.70 0.15 0.07 6.44 3.99
42 4 12.58 0.01 0.01 8.59 5.32
43 4 12.07 0.02 0.02 8.33 5.37
44 4 8.82 0.08 0.31 5.93 4.13
130 1 2.74 0.02 0.05 1.46 0.99
137 2 4.70 0.07 0.06 3.44 1.83
138 2 5.74 0.01 0.02 3.69 2.59
139 2 415 0.08 0.15 2.90 1.84
144 2 5.34 0.03 0.03 3.68 2.09
145 2 5.39 0.03 0.03 3.45 2.55
156 4 8.45 0.10 0.09 5.40 4.40
K Patch 157 4 11.92 0.01 0.01 7.80 5.37
158 4 11.88 0.01 0.00 7.68 5.09
159 4 7.75 0.04 0.17 5.30 4.02
160 4 6.56 0.19 0.38 5.62 4.64
169 4 9.97 0.04 0.04 6.66 4.81
170 4 11.86 0.01 0.01 7.62 5.06
171 4 10.62 0.02 0.04 6.98 4.89
172 4 6.73 0.12 0.31 5.36 4.18
2 130 2 5.93 0.03 0.05 439 1.34
9 137 4 8.94 0.12 0.16 5.65 3.07
10 138 4 12.13 0.03 0.01 7.73 414
11 139 4 9.96 0.16 0.36 6.39 497
16 144 4 10.01 0.10 0.05 6.58 3.17
17 145 4 11.49 0.05 0.05 7.68 3.78
28 156 8 11.91 0.38 0.10 11.51 7.33
29 157 8 23.05 0.03 0.02 14.23 10.69
30 158 8 25.33 0.01 0.03 17.08 9.84
31 159 8 20.93 0.07 0.32 15.48 7.16
32 160 8 10.98 0.26 0.46 10.71 3.33
41 169 8 16.41 0.12 0.06 10.31 7.49
42 170 8 25.35 0.02 0.01 16.60 10.38
43 171 8 24.20 0.04 0.10 17.53 8.59
44 172 8 14.20 0.21 0.54 11.44 4.81




K-Patch Mid CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

2 1 2.92 0.03 0.04 2.14 0.69
9 2 4.20 0.05 0.06 2.53 1.71
10 2 5.89 0.01 0.01 3.32 2.65
11 2 4.93 0.05 0.10 3.39 1.40
16 2 491 0.06 0.06 2.66 1.98
17 2 6.09 0.01 0.02 3.34 2.72
28 4 7.54 0.22 0.19 5.32 4.54
29 4 10.84 0.01 0.03 7.21 4.76
30 4 12.82 0.00 0.02 9.02 5.20
31 4 10.58 0.03 0.09 7.69 452
32 4 9.64 0.21 0.27 5.26 3.52
41 4 8.61 0.10 0.09 6.19 3.87
42 4 12.17 0.00 0.01 8.55 4.76
43 4 11.91 0.02 0.02 8.64 5.25
44 4 10.05 0.08 0.25 5.53 3.92
130 1 2.57 0.02 0.06 1.31 0.98
137 2 4.73 0.08 0.06 4.12 1.44
138 2 5.70 0.01 0.03 3.87 2.19
139 2 4.30 0.09 0.17 2.96 1.75
144 2 5.41 0.05 0.04 432 1.69
145 2 5.19 0.02 0.03 3.31 2.24
156 4 7.82 0.16 0.12 5.02 3.56
K Patch 157 4 11.57 0.01 0.01 7.64 5.07
158 4 11.98 0.01 0.01 8.06 4.69
159 4 7.17 0.03 0.22 4.63 3.10
160 4 6.64 0.15 0.35 5.75 4.44
169 4 9.09 0.08 0.05 6.35 391
170 4 12.05 0.02 0.01 7.90 4.78
171 4 10.01 0.01 0.08 6.79 4.18
172 4 6.66 0.08 0.31 5.17 3.75
2 130 2 5.63 0.04 0.07 4.14 1.49
9 137 4 8.43 0.14 0.16 5.35 2.90
10 138 4 12.83 0.03 0.02 8.69 3.94
11 139 4 9.95 0.14 0.37 6.30 4.30
16 144 4 10.73 0.12 0.08 7.97 2.55
17 145 4 11.97 0.04 0.06 7.90 3.69
28 156 8 13.45 0.37 0.14 12.30 6.89
29 157 8 22.34 0.03 0.03 13.39 9.99
30 158 8 25.90 0.01 0.02 18.84 8.98
31 159 8 20.67 0.08 0.39 15.59 6.32
32 160 8 11.44 0.31 0.53 11.81 3.73
41 169 8 16.37 0.12 0.09 10.17 6.71
42 170 8 25.41 0.03 0.01 17.23 9.68
43 171 8 24.26 0.03 0.13 18.69 7.99
44 172 8 15.17 0.22 0.55 10.62 4.32




K-Patch High CH

4cm2 PD(W/m2)
Module | Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

2 1 2.69 0.02 0.03 2.08 0.54
9 2 3.82 0.04 0.05 2.54 1.33
10 2 6.10 0.02 0.01 3.48 2.42
11 2 4.62 0.04 0.09 3.22 1.25
16 2 5.08 0.07 0.08 3.10 1.86
17 2 6.21 0.01 0.02 3.32 2.65
28 4 7.43 0.22 0.21 5.84 3.79
29 4 10.41 0.03 0.03 7.30 4.03
30 4 12.60 0.00 0.01 891 4.97
31 4 10.16 0.03 0.10 7.28 4.10
32 4 8.65 0.13 0.29 478 4.02
41 4 8.17 0.14 0.12 6.14 3.25
42 4 11.92 0.01 0.01 8.39 4.56
43 4 11.59 0.02 0.03 8.66 4.76
44 4 9.74 0.06 0.21 4.69 455
130 1 2.43 0.02 0.06 1.07 0.99
137 2 4.58 0.09 0.07 4.13 1.15
138 2 5.55 0.01 0.03 4.06 1.70
139 2 4.27 0.10 0.17 2.79 1.73
144 2 5.30 0.07 0.06 439 1.34
145 2 492 0.02 0.03 3.39 1.85
156 4 7.31 0.18 0.09 5.03 2.92
K Patch 157 4 11.02 0.02 0.02 7.10 4.75
158 4 11.68 0.01 0.04 7.73 4.42
159 4 6.76 0.03 0.23 419 2.79
160 4 6.62 0.13 0.29 5.30 4.16
169 4 8.33 0.11 0.05 5.38 3.18
170 4 11.98 0.02 0.02 7.69 4.64
171 4 9.15 0.01 0.14 5.93 3.60
172 4 6.70 0.07 0.27 4.79 3.61
2 130 2 4.72 0.03 0.05 3.46 1.44
9 137 4 7.49 0.15 0.17 4.83 2.23
10 138 4 12.85 0.04 0.03 9.18 331
11 139 4 9.80 0.12 0.36 6.26 416
16 144 4 11.00 0.12 0.13 8.48 2.00
17 145 4 11.77 0.04 0.05 7.83 3.44
28 156 8 14.05 0.27 0.20 10.23 6.94
29 157 8 22.10 0.05 0.05 13.19 8.94
30 158 8 25.45 0.01 0.04 18.88 8.19
31 159 8 19.12 0.08 0.38 14.15 5.61
32 160 8 10.47 0.33 0.39 11.29 4.23
41 169 8 15.93 0.10 0.14 9.69 6.29
42 170 8 25.25 0.04 0.02 17.22 8.80
43 171 8 23.01 0.03 0.20 18.44 6.65
44 172 8 13.75 0.21 0.40 10.07 5.06




Table 5. PD of AntL-Patch antenna (n260)
L-Patch Low CH

Beam | Beam 4cm2 PD(W/m2)
Module Type ID_1 ID_2 Feed no. S1 52 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)
0 1 0.02 0.02 3.99 2.31 1.19
3 2 0.04 0.06 6.56 3.49 1.73
4 2 0.04 0.06 5.90 3.39 2.16
5 2 0.01 0.04 6.75 2.36 2.64
12 2 0.02 0.01 6.54 2.59 3.08
13 2 0.01 0.05 6.62 3.45 2.18
18 4 0.04 0.08 10.83 4.82 4.44
19 4 0.06 0.09 10.54 5.59 4.77
20 4 0.02 0.08 10.94 5.33 5.10
21 4 0.04 0.11 12.86 7.14 4.62
22 4 0.04 0.08 13.20 6.05 411
33 4 0.08 0.07 10.52 5.77 4.82
34 4 0.03 0.07 10.82 5.09 4.66
35 4 0.03 0.11 11.28 5.63 4.78
36 4 0.03 0.09 12.73 6.15 4.11
128 1 0.01 0.02 2.53 1.48 0.66
131 2 0.02 0.04 6.94 3.84 2.12
132 2 0.01 0.08 6.30 2.83 2.60
133 2 0.03 0.03 6.33 3.56 143
140 2 0.01 0.04 5.51 3.35 1.73
141 2 0.02 0.11 7.16 3.55 2.51
146 4 0.07 0.05 11.44 6.00 3.85
L Patch 147 4 0.03 0.12 10.50 5.26 4.18
148 4 0.04 0.15 9.13 5.37 4.05
149 4 0.02 0.22 11.42 7.14 4.49
150 4 0.05 0.06 13.19 6.92 3.74
161 4 0.06 0.08 11.02 5.56 4.18
162 4 0.03 0.03 9.40 5.27 3.85
163 4 0.04 0.23 9.26 5.52 4.11
164 4 0.02 0.10 12.44 7.87 3.65
0 128 2 0.03 0.03 5.66 3.34 1.53
3 131 4 0.08 0.12 12.01 6.38 3.15
4 132 4 0.07 0.09 11.33 5.31 4.77
133 4 0.04 0.04 12.84 5.31 4.07
12 140 4 0.02 0.06 13.07 6.44 4.88
13 141 4 0.03 0.15 14.17 7.18 5.10
18 146 8 0.10 0.11 21.60 10.26 7.67
19 147 8 0.06 0.25 20.65 11.25 8.77
20 148 8 0.07 0.13 20.70 11.49 9.09
21 149 8 0.03 0.35 22.47 9.90 10.23
22 150 8 0.10 0.18 22.08 10.52 7.01
33 161 8 0.12 0.11 21.24 11.60 8.67
34 162 8 0.04 0.09 21.36 10.90 10.21
35 163 8 0.09 0.22 21.47 12.40 9.08
36 164 8 0.06 0.27 21.16 10.21 6.21




L-Patch Mid CH

4cm2 PD(W/m2)
Module | Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

0 1 0.01 0.04 5.03 2.35 1.70
3 2 0.02 0.07 9.52 3.39 3.06
4 2 0.02 0.08 7.94 3.79 2.76
5 2 0.01 0.06 8.44 2.93 3.41
12 2 0.02 0.02 9.37 2.93 5.23
13 2 0.01 0.10 8.43 4.02 2.50
18 4 0.03 0.07 15.89 5.35 5.13
19 4 0.04 0.06 16.06 6.08 7.77
20 4 0.03 0.11 13.27 5.56 5.70
21 4 0.03 0.12 16.45 7.34 7.50
22 4 0.04 0.10 17.37 6.42 6.92
33 4 0.05 0.05 16.16 5.93 7.55
34 4 0.03 0.12 15.53 6.25 7.39
35 4 0.02 0.10 14.18 6.33 5.78
36 4 0.02 0.14 16.96 6.67 6.01
128 1 0.01 0.02 3.56 2.27 0.90
131 2 0.02 0.04 9.86 4.71 3.24
132 2 0.02 0.09 8.90 4.56 3.43
133 2 0.02 0.03 8.72 4.60 2.43
140 2 0.02 0.02 7.75 491 2.36
141 2 0.01 0.09 9.77 4.64 3.14
146 4 0.04 0.04 16.74 8.95 5.49
L Patch 147 4 0.07 0.07 15.15 8.06 5.19
148 4 0.04 0.15 13.34 6.29 5.45
149 4 0.04 0.20 13.98 7.46 493
150 4 0.03 0.05 17.96 9.09 4.69
161 4 0.05 0.08 15.66 8.02 5.60
162 4 0.05 0.14 12.80 6.74 5.35
163 4 0.03 0.14 13.74 6.32 5.41
164 4 0.03 0.12 17.34 8.50 4.36
0 128 2 0.02 0.06 7.17 3.63 2.14
3 131 4 0.04 0.15 18.26 8.25 5.66
4 132 4 0.05 0.11 16.59 7.08 5.67
5 133 4 0.03 0.05 17.74 8.12 6.62
12 140 4 0.03 0.04 17.32 10.27 6.47
13 141 4 0.01 0.17 17.35 9.70 4.41
18 146 8 0.06 0.10 29.40 11.76 10.03
19 147 8 0.10 0.09 30.55 13.73 14.25
20 148 8 0.07 0.34 26.23 12.83 11.05
21 149 8 0.04 0.21 28.55 12.56 13.74
22 150 8 0.08 0.12 31.26 13.61 10.22
33 161 8 0.11 0.09 29.78 12.42 15.08
34 162 8 0.06 0.18 26.83 11.46 13.52
35 163 8 0.06 0.31 28.08 13.33 10.79
36 164 8 0.03 0.18 29.89 11.95 8.76




L-Patch High CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

0 1 0.02 0.04 5.36 3.02 1.68
3 2 0.03 0.06 10.10 4.67 2.99
4 2 0.03 0.05 7.85 4.39 2.82
5 2 0.02 0.09 10.51 3.30 4.16
12 2 0.05 0.05 10.17 3.47 4.82
13 2 0.01 0.13 9.32 4.44 2.32
18 4 0.03 0.08 17.05 6.30 7.44
19 4 0.06 0.12 17.50 7.65 8.08
20 4 0.04 0.23 14.98 7.59 5.72
21 4 0.04 0.30 15.54 7.80 5.84
22 4 0.07 0.14 16.04 8.09 5.42
33 4 0.05 0.08 17.35 6.67 8.42
34 4 0.07 0.15 16.11 7.52 6.84
35 4 0.03 0.26 15.18 8.00 5.52
36 4 0.04 0.15 16.29 7.81 5.40
128 1 0.01 0.02 3.64 2.05 1.13
131 2 0.10 0.07 9.94 4.72 3.40
132 2 0.04 0.07 10.16 4.10 4.80
133 2 0.05 0.04 9.26 4.93 2.45
140 2 0.05 0.05 7.25 4.84 1.86
141 2 0.02 0.09 11.15 4.08 3.85
146 4 0.09 0.07 17.04 8.62 5.65
L Patch 147 4 0.13 0.10 14.34 8.20 5.62
148 4 0.03 0.11 15.94 7.09 7.21
149 4 0.09 0.23 15.22 6.63 5.44
150 4 0.07 0.06 16.54 7.91 4.42
161 4 0.11 0.08 16.54 9.01 5.89
162 4 0.07 0.15 15.44 6.49 7.09
163 4 0.02 0.12 15.68 6.78 7.11
164 4 0.06 0.09 16.97 8.28 4.86
0 128 2 0.02 0.08 8.07 448 2.33
3 131 4 0.07 0.17 19.08 10.99 5.02
4 132 4 0.08 0.10 17.77 7.65 7.37
5 133 4 0.09 0.06 19.43 9.54 6.92
12 140 4 0.07 0.15 16.85 10.06 5.46
13 141 4 0.03 0.23 19.68 10.47 3.70
18 146 8 0.14 0.11 32.05 13.96 12.34
19 147 8 0.19 0.15 33.33 14.31 17.15
20 148 8 0.08 0.43 28.25 16.72 8.76
21 149 8 0.07 0.24 28.60 13.88 11.18
22 150 8 0.11 0.23 28.90 15.45 7.12
33 161 8 0.18 0.09 35.14 14.79 16.46
34 162 8 0.19 0.16 31.73 14.52 15.97
35 163 8 0.07 0.48 27.94 16.14 8.90
36 164 8 0.07 0.20 29.34 14.07 10.30




Table 6. PD of Ant]J-Patch antenna (n260)
J-Patch Low CH

4cm2 PD(W/m2)
Module | Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

1 1 0.01 0.08 4.00 2.54 1.14
6 2 0.03 0.08 7.35 4.08 1.70
7 2 0.02 0.04 6.33 2.50 2.30
8 2 0.02 0.08 7.39 3.94 2.44
14 2 0.03 0.04 7.39 4.42 2.06
15 2 0.02 0.06 5.73 2.82 2.14
23 4 0.03 0.07 12.24 7.73 3.25
24 4 0.07 0.13 11.57 5.69 4.42
25 4 0.04 0.10 10.98 5.89 3.99
26 4 0.04 0.34 9.90 6.10 3.63
27 4 0.02 0.08 10.92 7.72 2.82
37 4 0.08 0.10 12.26 6.37 4.55
38 4 0.03 0.16 11.40 5.63 4.06
39 4 0.04 0.21 10.37 6.18 420
40 4 0.01 0.18 10.13 6.94 2.93
129 1 0.02 0.02 3.40 2.03 1.08
134 2 0.04 0.06 6.82 3.68 1.60
135 2 0.03 0.06 6.35 3.59 2.60
136 2 0.05 0.06 6.65 3.68 1.65
142 2 0.01 0.07 6.84 3.56 2.09
143 2 0.04 0.06 6.17 3.51 2.24
151 4 0.07 0.09 11.26 5.84 3.63
] Patch 152 4 0.01 0.11 9.73 5.07 4.61
153 4 0.05 0.09 10.80 5.37 5.02
154 4 0.06 0.10 10.69 495 4.80
155 4 0.05 0.11 10.58 4.63 4.15
165 4 0.04 0.16 10.78 591 4.08
166 4 0.02 0.05 10.35 4.99 5.37
167 4 0.07 0.10 10.45 5.70 4.68
168 4 0.06 0.08 10.49 4.65 4.30
1 129 2 0.04 0.11 7.35 4.92 1.81
6 134 4 0.09 0.11 11.73 7.72 2.77
7 135 4 0.05 0.06 12.10 6.85 3.67
8 136 4 0.04 0.05 14.45 8.45 4.45
14 143 4 0.06 0.13 12.16 7.36 3.72
15 142 4 0.02 0.18 12.87 5.31 4.41
23 155 8 0.09 0.08 24.00 12.93 6.68
24 153 8 0.10 0.16 21.03 10.61 10.09
25 152 8 0.04 0.22 21.16 10.16 9.75
26 151 8 0.10 0.30 19.29 9.79 7.48
27 154 8 0.10 0.14 20.04 12.20 6.61
37 167 8 0.12 0.14 21.00 11.32 9.30
38 166 8 0.04 0.19 22.40 9.45 11.09
39 165 8 0.06 0.33 20.15 10.07 8.74
40 168 8 0.05 0.33 19.45 11.30 6.25




J-Patch Mid CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

1 1 0.02 0.05 6.28 3.10 2.02
6 2 0.02 0.08 10.85 5.22 3.19
7 2 0.02 0.02 9.33 4.03 3.16
8 2 0.03 0.07 11.44 5.45 3.47
14 2 0.02 0.03 11.01 5.94 3.30
15 2 0.01 0.06 8.39 413 3.41
23 4 0.05 0.11 18.01 8.51 5.19
24 4 0.05 0.08 18.62 9.55 6.19
25 4 0.04 0.08 15.59 7.58 6.24
26 4 0.07 0.27 14.52 7.71 4.86
27 4 0.03 0.14 16.92 8.43 5.76
37 4 0.03 0.06 19.49 10.35 6.47
38 4 0.08 0.09 16.97 8.52 5.93
39 4 0.05 0.15 15.20 7.30 5.54
40 4 0.05 0.25 14.42 7.82 5.02
129 1 0.01 0.03 4.80 1.93 191
134 2 0.01 0.06 10.08 3.76 3.54
135 2 0.03 0.06 8.07 4.07 3.17
136 2 0.02 0.07 9.91 3.77 3.48
142 2 0.01 0.08 9.46 3.82 3.39
143 2 0.02 0.05 8.65 3.92 3.20
151 4 0.03 0.12 14.67 5.92 5.87
] Patch 152 4 0.03 0.12 14.52 6.09 6.56
153 4 0.03 0.06 15.54 6.19 8.03
154 4 0.04 0.12 15.91 6.04 7.16
155 4 0.01 0.07 16.24 5.57 6.80
165 4 0.04 0.12 15.33 6.53 6.85
166 4 0.03 0.10 14.23 6.25 7.21
167 4 0.03 0.08 15.40 5.90 8.08
168 4 0.02 0.07 15.76 5.66 6.36
1 129 2 0.04 0.08 11.32 5.89 4.01
6 134 4 0.04 0.19 18.03 7.67 6.22
7 135 4 0.05 0.08 16.65 9.07 3.53
8 136 4 0.04 0.12 20.99 8.09 8.46
14 143 4 0.04 0.13 16.79 8.84 6.67
15 142 4 0.04 0.14 18.19 6.41 8.27
23 155 8 0.06 0.18 34.03 13.52 12.43
24 153 8 0.08 0.10 32.44 13.00 17.34
25 152 8 0.04 0.19 31.50 12.54 15.06
26 151 8 0.05 0.27 27.86 10.31 11.49
27 154 8 0.05 0.36 29.45 10.34 13.18
37 167 8 0.05 0.08 31.71 13.56 16.25
38 166 8 0.08 0.17 33.78 14.30 14.88
39 165 8 0.05 0.31 29.78 10.97 14.41
40 168 8 0.08 0.42 28.98 11.45 10.27




J-Patch High CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

1 1 0.04 0.10 5.59 3.02 1.97
6 2 0.05 0.20 11.12 5.34 3.36
7 2 0.04 0.05 9.49 3.71 411
8 2 0.03 0.11 9.94 4.93 3.72
14 2 0.06 0.10 10.34 5.93 3.03
15 2 0.03 0.08 9.30 4.37 4.59
23 4 0.04 0.19 16.55 7.80 5.64
24 4 0.12 0.24 17.78 8.84 6.10
25 4 0.10 0.17 16.20 6.61 6.65
26 4 0.04 0.28 13.85 7.52 6.25
27 4 0.03 0.22 16.16 8.19 5.67
37 4 0.12 0.16 17.40 8.44 5.69
38 4 0.13 0.22 15.70 8.32 6.45
39 4 0.04 0.13 16.33 8.22 6.93
40 4 0.04 0.45 14.33 7.63 6.17
129 1 0.02 0.04 4.88 2.83 1.55
134 2 0.04 0.07 10.82 5.05 2.97
135 2 0.02 0.06 8.14 4.25 2.93
136 2 0.04 0.07 10.64 4.86 3.16
142 2 0.02 0.12 9.91 495 2.33
143 2 0.04 0.04 8.94 419 3.42
151 4 0.06 0.16 15.94 7.38 5.33
] Patch 152 4 0.04 0.25 13.97 7.59 5.69
153 4 0.05 0.08 14.35 6.79 6.32
154 4 0.06 0.07 14.94 7.06 5.93
155 4 0.03 0.10 15.29 7.51 4.85
165 4 0.05 0.26 14.93 7.84 5.23
166 4 0.04 0.12 14.25 591 6.46
167 4 0.06 0.06 14.42 6.73 6.73
168 4 0.03 0.06 15.27 7.41 5.19
1 129 2 0.03 0.21 10.82 5.79 4.08
6 134 4 0.06 0.48 18.67 9.62 6.62
7 135 4 0.05 0.12 15.61 8.95 3.75
8 136 4 0.09 0.19 20.39 7.17 9.08
14 143 4 0.06 0.19 17.34 10.21 6.81
15 142 4 0.05 0.21 20.04 9.31 8.55
23 155 8 0.09 0.32 33.77 17.77 12.04
24 153 8 0.18 0.34 29.92 12.11 13.17
25 152 8 0.10 0.33 30.27 14.68 12.52
26 151 8 0.09 0.26 28.30 16.06 11.62
27 154 8 0.09 0.38 27.99 11.45 12.10
37 167 8 0.15 0.25 30.55 12.46 13.43
38 166 8 0.13 0.22 30.55 13.80 14.54
39 165 8 0.09 0.44 31.19 16.28 11.11
40 168 8 0.08 0.51 28.54 11.96 12.68




K-Patch Low CH

Table 7. PD of AntK-Patch antenna (n260)

Beam

Beam

4cm2 PD(W/m2)

Module | Type ID.1 ID_2 Feed no. S1 S2 S3 S4 S5 S6
(Top Side) | (Bottom Side) | (LeftSide) | (RightSide) | (Bottom Face) (Bottom)

2 1 2.07 0.01 0.00 1.37 0.80
9 2 490 0.03 0.01 3.06 1.59
10 2 5.30 0.04 0.02 3.08 2.83
11 2 4.90 0.01 0.03 2.36 1.49
16 2 4.97 0.02 0.04 2.53 1.67
17 2 5.24 0.06 0.00 2.70 2.55
28 4 9.47 0.08 0.03 6.93 3.94
29 4 9.47 0.04 0.04 5.36 3.90
30 4 10.55 0.03 0.02 5.79 5.10
31 4 8.85 0.10 0.02 498 3.89
32 4 10.72 0.02 0.05 5.82 4.23
41 4 10.09 0.03 0.05 7.18 3.93
42 4 11.00 0.05 0.03 5.74 5.41
43 4 10.89 0.10 0.01 5.39 5.09
44 4 9.77 0.01 0.04 5.59 3.84
130 1 1.92 0.01 0.00 0.76 0.91
137 2 4.14 0.03 0.02 1.70 2.18
138 2 5.18 0.03 0.03 3.17 2.26
139 2 5.09 0.01 0.04 2.60 1.98
144 2 5.18 0.01 0.01 2.16 3.18
145 2 5.20 0.01 0.02 2.90 1.46
156 4 9.39 0.02 0.06 3.90 4.82
K Patch 157 4 9.81 0.03 0.04 4.36 5.34
158 4 9.77 0.02 0.02 5.20 4.85
159 4 7.87 0.05 0.02 5.55 2.50
160 4 9.70 0.03 0.06 4.73 3.44
169 4 9.88 0.03 0.07 4.08 5.50
170 4 9.73 0.06 0.02 5.05 4.56
171 4 8.04 0.10 0.01 5.05 3.48
172 4 7.69 0.02 0.05 5.28 2.51
2 130 2 3.78 0.03 0.01 1.95 1.74
9 137 4 9.08 0.09 0.02 4.33 4.02
10 138 4 11.24 0.04 0.05 5.85 6.11
11 139 4 10.70 0.03 0.05 4.90 4.11
16 144 4 8.62 0.03 0.04 4.28 3.43
17 145 4 11.07 0.08 0.02 5.32 4.43
28 156 8 18.05 0.16 0.14 9.01 9.94
29 157 8 21.46 0.03 0.07 12.13 9.31
30 158 8 19.57 0.04 0.05 8.80 10.74
31 159 8 15.56 0.19 0.03 8.39 5.46
32 160 8 21.02 0.05 0.13 8.13 8.98
41 169 8 19.95 0.03 0.10 11.99 9.94
42 170 8 21.61 0.08 0.04 10.69 10.45
43 171 8 20.82 0.15 0.02 10.66 9.65
44 172 8 17.45 0.05 0.08 9.02 5.53




K-Patch Mid CH

4cm2 PD(W/m2)
Module | Type l?gzjrln B“t;zirzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

2 1 2.78 0.01 0.02 1.80 0.84
9 2 6.75 0.05 0.02 3.59 2.16
10 2 5.98 0.04 0.05 4.62 2.43
11 2 6.58 0.01 0.03 3.60 2.23
16 2 6.57 0.02 0.03 3.69 2.23
17 2 6.10 0.04 0.02 4.51 2.40
28 4 11.80 0.14 0.10 9.16 3.58
29 4 12.11 0.07 0.06 891 3.89
30 4 12.58 0.04 0.06 7.06 6.18
31 4 10.56 0.08 0.07 6.54 5.36
32 4 11.44 0.05 0.18 5.74 495
41 4 12.63 0.05 0.11 8.62 4.21
42 4 11.57 0.09 0.14 791 4.54
43 4 12.64 0.10 0.02 6.71 6.04
44 4 11.20 0.03 0.17 6.41 4.49
130 1 2.47 0.03 0.01 0.99 1.26
137 2 5.81 0.03 0.01 2.99 2.73
138 2 5.57 0.04 0.04 3.46 2.88
139 2 6.92 0.01 0.08 3.21 2.78
144 2 6.44 0.02 0.03 3.27 3.53
145 2 6.87 0.02 0.03 3.49 2.35
156 4 12.00 0.05 0.05 5.26 5.82
K Patch 157 4 12.39 0.07 0.07 4.56 7.39
158 4 11.30 0.05 0.08 7.18 4.89
159 4 10.83 0.06 0.05 7.89 3.74
160 4 12.01 0.03 0.12 7.59 431
169 4 13.10 0.06 0.10 5.64 6.87
170 4 12.00 0.11 0.06 6.42 5.89
171 4 10.33 0.13 0.02 6.91 3.39
172 4 10.53 0.07 0.07 7.54 3.78
2 130 2 5.13 0.05 0.02 1.55 2.38
9 137 4 13.41 0.14 0.04 6.63 5.44
10 138 4 12.54 0.08 0.05 5.68 7.79
11 139 4 15.56 0.03 0.06 4.99 7.09
16 144 4 11.24 0.05 0.07 6.55 4.62
17 145 4 13.62 0.07 0.07 6.58 5.43
28 156 8 22.04 0.26 0.18 9.81 10.27
29 157 8 26.69 0.18 0.18 15.39 11.82
30 158 8 22.85 0.10 0.17 10.63 12.96
31 159 8 22.54 0.11 0.11 12.92 7.78
32 160 8 24.76 0.07 0.39 13.43 10.98
41 169 8 27.60 0.13 0.20 14.60 12.07
42 170 8 23.46 0.17 0.26 14.94 10.90
43 171 8 24.82 0.16 0.02 12.97 10.85
44 172 8 24.50 0.10 0.23 12.50 9.20




K-Patch High CH

4cm2 PD(W/m2)
Module | Type l?garln B“t;arzn Feed no. S1 S2 S3 S4 S5 S6
(Top Side) (Bottom Side) | (Left Side) (Right Side) (Bottom Face) (Bottom)

2 1 2.69 0.01 0.01 1.72 1.00
9 2 6.52 0.03 0.02 3.85 2.86
10 2 6.08 0.05 0.04 4.08 2.84
11 2 7.01 0.02 0.03 3.52 2.37
16 2 6.97 0.02 0.03 3.54 2.43
17 2 6.20 0.06 0.02 412 2.75
28 4 10.86 0.09 0.09 7.27 412
29 4 12.37 0.07 0.08 7.25 4.48
30 4 11.83 0.12 0.04 6.01 5.54
31 4 10.89 0.10 0.06 5.73 495
32 4 11.96 0.09 0.07 451 425
41 4 10.83 0.03 0.10 6.42 3.99
42 4 12.89 0.08 0.08 6.39 5.84
43 4 10.01 0.17 0.04 6.07 4.57
44 4 10.67 0.06 0.10 491 447
130 1 2.67 0.01 0.00 1.18 1.05
137 2 6.06 0.01 0.01 3.04 2.07
138 2 6.41 0.02 0.04 291 2.96
139 2 6.46 0.04 0.07 3.51 2.58
144 2 5.57 0.02 0.01 3.22 2.27
145 2 6.52 0.05 0.03 3.56 2.64
156 4 9.40 0.05 0.07 6.03 4.79
K Patch 157 4 11.99 0.04 0.09 4.93 5.58
158 4 11.14 0.04 0.03 5.82 4.66
159 4 11.43 0.05 0.02 5.48 3.78
160 4 10.59 0.08 0.06 6.60 3.10
169 4 9.92 0.07 0.11 5.51 4.90
170 4 12.20 0.07 0.04 6.11 4.97
171 4 9.49 0.11 0.03 5.51 3.25
172 4 11.62 0.03 0.04 5.73 412
2 130 2 5.27 0.03 0.01 1.63 2.46
9 137 4 11.96 0.05 0.03 6.98 5.07
10 138 4 14.82 0.06 0.07 5.41 8.27
11 139 4 15.78 0.05 0.09 5.60 7.51
16 144 4 11.37 0.05 0.05 6.27 3.83
17 145 4 13.38 0.16 0.04 5.60 6.09
28 156 8 20.03 0.22 0.18 10.77 10.28
29 157 8 27.79 0.06 0.11 14.36 12.66
30 158 8 22.93 0.19 0.05 9.94 11.67
31 159 8 23.12 0.16 0.06 12.37 7.97
32 160 8 23.81 0.17 0.18 10.49 8.38
41 169 8 21.52 0.09 0.26 12.54 10.10
42 170 8 27.21 0.16 0.07 12.65 12.83
43 171 8 19.28 0.31 0.04 10.96 7.84
44 172 8 24.35 0.08 0.14 11.26 9.27




3.2 PD with MIMO Relative Phase for Low/Mid/High Channel at 28GHz / 39GHz

Table 8. PD with MIMO Relative Phase (n261_Low CH)

Beam

Beam

Feed

4cm2 PD(W/m2)

Module | Type S1 S4 S5

i1} Ip-2 e g(;)e% (Bottosrrzl Side) (Leff:;ide) (SRii:igeh)t []?:(;tctg)m (Bo§t60m) Max_S.
1 129 2 0.06 0.32 8.68 4.07 3.03 8.68
6 134 4 0.25 0.44 15.12 8.32 4.35 15.12
7 136 4 0.11 0.14 17.82 10.36 6.92 17.82
8 135 4 0.15 0.32 19.59 9.31 9.24 19.59
14 142 4 0.13 0.18 17.75 10.17 7.58 17.75
15 143 4 0.10 0.43 20.24 9.54 8.64 20.24
23 151 8 0.25 0.86 30.15 15.18 11.36 30.15
] Patch 24 152 8 0.11 0.15 37.22 25.02 18.59 37.22
25 153 8 0.09 0.21 35.45 23.72 16.90 35.45
26 155 8 0.62 0.61 28.90 12.30 13.21 28.90
27 154 8 0.46 0.96 27.89 13.98 10.49 27.89
37 165 8 0.15 0.20 30.50 15.91 13.92 30.50
38 166 8 0.09 0.31 37.19 25.19 18.34 37.19
39 168 8 0.58 0.42 28.11 12.60 11.93 28.11
40 167 8 0.34 0.55 32.15 12.43 13.27 32.15

2 130 2 5.95 0.06 0.12 4.40 2.27 5.95
9 137 4 10.30 0.20 0.19 7.60 3.74 10.30
10 138 4 12.70 0.03 0.03 7.73 6.65 12.70
11 139 4 10.12 0.23 0.37 7.29 5.11 10.12
16 144 4 10.99 0.17 0.11 6.75 5.81 10.99
17 145 4 12.59 0.09 0.08 7.81 6.67 12.59
28 156 8 20.09 0.61 0.24 14.53 12.03 20.09
K Patch 29 157 8 26.23 0.04 0.04 18.69 12.24 26.23
30 158 8 29.15 0.01 0.04 20.06 11.45 29.15
31 159 8 21.03 0.07 0.39 15.55 10.68 21.03
32 160 8 19.30 0.81 0.87 13.11 13.75 19.30
41 169 8 21.44 0.28 0.19 16.42 11.02 21.44
42 170 8 28.64 0.02 0.04 19.84 11.42 28.64
43 171 8 25.87 0.04 0.10 18.57 12.35 25.87
44 172 8 18.66 0.38 0.95 12.84 12.22 18.66

0 128 2 0.08 0.20 9.99 4.75 3.07 9.99
3 131 4 0.20 0.35 18.23 7.22 8.29 18.23
132 4 0.02 0.25 20.38 11.57 10.66 20.38

133 4 0.19 0.39 18.58 7.45 7.76 18.58

12 140 4 0.09 0.21 18.93 8.84 8.83 18.93
13 141 4 0.12 0.58 20.21 10.10 9.91 20.21
18 146 8 0.27 0.84 32.15 15.23 12.42 32.15
L Patch 19 147 8 0.09 0.27 34.35 21.36 17.49 34.35
20 148 8 0.06 0.34 37.78 25.21 19.63 37.78
21 149 8 0.31 0.58 30.19 13.56 14.47 30.19
22 150 8 0.90 1.34 29.94 12.44 14.10 29.94
33 161 8 0.25 0.52 31.34 15.21 13.49 31.34
34 162 8 0.03 0.28 37.33 24.21 19.08 37.33
35 163 8 0.06 0.33 33.78 21.66 17.82 33.78
36 164 8 0.60 0.93 30.44 13.43 13.92 30.44




Table 9.PD with MIMO Relative Phase (n261_Mid CH)

Beam

Beam

Feed

4cm2 PD(W/m2)

Module | Type D1 | ID2 no. ("ls“;p (Bost%om (E:ft (Right [Bostiom S6 Max_S.
Side) Side) Side) Side) Face) (Bottom)
1| 129 2 0.05 0.27 9.27 4.62 364 | 927
6 | 134 4 0.16 0.43 1816 1024 489 | 1816
7 | 136 4 0.10 013 1812 9.70 811 | 1812
8 | 135 4 0.13 0.26 19.84 9.23 994 | 1984
14 | 142 4 0.08 0.16 1991 11.72 891 | 19.91
15 | 143 4 0.11 0.43 1996 911 947 | 1996
23 | 151 8 021 0.86 3035 14.44 1330 | 3035
j | patch | 24 | 152 8 0.08 0.11 3851 25.02 1898 | 3851
25 | 153 8 0.07 0.23 35.75 2378 1678 | 3575
26 | 155 8 051 0.51 26.46 1138 1138 | 2646
27 | 154 8 0.41 0.65 28.99 11.00 1242 | 2899
37 | 165 8 0.15 0.29 3245 18.99 1522 | 3245
38 | 166 8 0.08 0.25 38.17 2519 1916 | 3817
39 | 168 8 0.51 0.40 2675 12.29 1080 | 26.75
20 | 167 8 0.38 0.52 31.09 1115 1310 | 31.09
2 | 130 2 5.72 0.08 0.13 4.14 2.02 5.72
9 | 137 4 9.22 0.17 0.18 7.05 346 | 922
10 | 138 4 13.25 0.03 0.05 8.70 501 | 13.25
1 | 139 4 10.20 0.24 0.38 6.98 434 | 1020
16 | 144 4 10.74 0.15 0.15 7.97 509 | 1074
17 | 145 4 1272 0.06 0.09 8.08 630 | 1272
28 | 156 8 18.93 0.52 0.42 13.95 1056 | 1893
K | Patch | 29 | 157 8 25.00 0.03 0.04 17.95 1039 | 25.00
30 | 158 8 28.79 0.02 0.05 2055 1074 | 28.79
31 | 159 8 2076 0.08 0.50 15.62 847 | 20.76
32 | 160 8 2084 0.66 0.72 1185 1255 | 2084
41 | 169 8 19.71 0.26 0.22 1514 937 | 1971
2 | 170 8 2830 0.03 0.04 19.94 1067 | 2830
43 | 171 8 25.66 0.03 0.14 19.29 1067 | 2566
| 172 8 20.60 0.30 0.87 1243 1083 | 20.60
0o | 128 2 0.09 0.15 9.90 5.05 348 | 990
3 | 131 4 0.18 0.60 18.05 6.58 865 | 18.05
4 | 132 4 0.05 0.23 19.76 11.22 1069 | 19.76
5 | 133 4 0.27 0.26 19.16 6.46 869 | 19.16
12 | 140 4 0.08 0.34 17.81 9.79 850 | 17.81
13 | 141 4 0.13 0.39 19.87 9.41 1020 | 19.87
18 | 146 8 0.37 179 28.94 1487 1254 | 2894
L | Patch | 19 | 147 8 0.13 0.27 34.99 19.09 1707 | 34.99
20 | 148 8 0.04 0.21 38.43 22.81 1999 | 3843
21 | 149 8 0.48 0.32 29.14 10.40 1547 | 29.14
22 | 150 8 0.73 0.54 28.65 1047 1342 | 2865
33 | 161 8 0.36 137 2917 1451 1436 | 2917
34 | 162 8 0.03 0.18 38.02 22.06 1967 | 3802
35 | 163 8 0.08 0.27 32.95 1856 1684 | 3295
36 | 164 8 0.62 0.45 30.04 1055 1456 | 30.04




Table 10. PD with MIMO Relative Phase (n261_High CH)

Beam

Beam

Feed

4cm2 PD(W/m2)

Module | Type D1 | ID2 no. ("ls“;p (Bost%om (E:ft (Right [Bostiom S6 Max_S.
Side) Side) Side) Side) Face) (Bottom)
1| 129 2 0.05 0.22 9.03 4.45 3.92 9.03
6 | 134 4 0.13 0.42 17.48 9.65 540 | 17.48
7 | 136 4 0.10 0.09 1814 8.66 895 | 1814
8 | 135 4 0.08 0.24 19.15 8.94 1022 | 1915
14 | 142 4 0.07 0.23 19.14 11.50 1002 | 19.14
15 | 143 4 0.09 0.36 1833 9.15 1011 | 1833
23 | 151 8 0.25 111 3048 1338 1483 | 3048
j | patch | 24 | 152 8 0.06 0.09 37.10 23.04 1982 | 37.10
25 | 153 8 0.12 0.19 35.29 23.70 1688 | 3529
26 | 155 8 0.47 0.42 26.70 11.53 1222 | 2670
27 | 154 8 0.32 0.95 29.28 1114 1251 | 29.28
37 | 165 8 0.14 0.47 3151 1997 1796 | 3151
38 | 166 8 0.08 0.12 38.07 2453 1885 | 3807
39 | 168 8 0.47 0.31 2826 12.50 1377 | 28.26
20 | 167 8 0.41 0.66 30.15 13.24 1485 | 30.15
2 | 130 2 5.47 0.06 0.13 350 184 | 547
9 | 137 4 8.35 0.20 0.19 7.19 2.62 8.35
10 | 138 4 12.99 0.05 0.05 9.23 533 | 1299
1 | 139 4 9.88 0.24 0.39 6.53 416 | 988
16 | 144 4 1112 0.20 0.18 8.49 437 | 1112
17 | 145 4 12.01 0.04 0.07 8.14 596 | 1201
28 | 156 8 18.22 0.59 0.38 11.73 945 | 1822
K | Patch | 29 | 157 8 23.44 0.08 0.05 17.23 933 | 23.44
30 | 158 8 2734 0.02 0.06 19.56 1069 | 27.34
31 | 159 8 19.31 0.09 0.55 1419 775 | 19.31
32 | 160 8 2075 0.44 0.55 1141 1237 | 2075
41 | 169 8 18.46 0.39 0.23 13.62 839 | 1846
2 | 170 8 27.18 0.04 0.04 1895 1039 | 2718
43 | 171 8 23.69 0.05 0.25 18.67 049 | 2369
| 172 8 2247 0.22 0.66 1235 1159 | 2247
0o | 128 2 0.08 0.12 10.07 521 380 | 10.07
3 | 131 4 0.18 0.37 18.93 6.94 913 | 1893
4 | 132 4 0.05 0.08 19.65 10.75 1067 | 19.65
5 | 133 4 0.20 0.34 19.94 7.96 005 | 19.94
12 | 140 4 0.07 0.24 18.86 10.85 871 | 18.86
13 | 141 4 0.12 0.27 19.03 8.35 1005 | 19.03
18 | 146 8 0.27 130 30.63 14.48 1460 | 30.63
L | Patch | 19 | 147 8 0.12 0.17 3556 20.82 1802 | 35.56
20 | 148 8 0.04 0.08 37.92 2576 1928 | 37.92
21 | 149 8 0.57 0.36 2855 11.23 1497 | 2855
22 | 150 8 0.68 0.42 2747 1234 1214 | 2747
33 | 161 8 0.23 0.94 3030 1424 1627 | 3030
34 | 162 8 0.04 0.09 37.28 24.81 1947 | 37.28
35 | 163 8 021 0.09 30.95 19.60 1524 | 3095
36 | 164 8 0.64 0.44 2970 1243 1381 | 29.70




Table 11. PD with MIMO Relative Phase (n260_Low CH)

4cm2 PD(W/m2)

Module | Type ‘?gafln ‘?]‘;a‘; F;sd S1 s2 s3 s4 S5 s
- - . (Top (B(_)ttom (I_Jeft (nght (Bottom (Bottom) Max_S.
Side) Side) Side) Side) Face)

1 129 2 0.05 0.15 7.51 4.99 2.67 7.51
6 136 4 0.09 0.24 11.87 7.82 3.78 11.87
7 135 4 0.07 0.16 13.24 7.05 5.99 13.24
8 134 4 0.08 0.24 14.69 9.18 5.05 14.69
14 143 4 0.06 0.16 12.21 7.73 4.66 12.21
15 142 4 0.06 0.21 12.95 7.41 4.66 12.95
28 153 8 0.11 0.29 26.15 12.95 8.96 26.15
] Patch 24 155 8 0.13 0.38 23.74 12.19 10.48 23.74
25 151 8 0.08 0.26 22.10 12.80 10.16 22.10
26 152 8 0.18 0.60 23.74 14.01 7.49 23.74
27 154 8 0.12 0.28 22.54 12.25 8.87 22.54
37 165 8 0.14 0.35 24.42 12.48 10.86 24.42
38 167 8 0.05 0.28 22.59 11.28 11.36 22.59
39 166 8 0.14 0.52 21.94 13.63 8.93 21.94
40 168 8 0.09 0.44 22,51 11.63 7.91 2251
2 130 2 4.57 0.04 0.01 2.35 2.08 457
9 137 4 9.59 0.09 0.03 5.07 4.02 9.59
10 138 4 12.92 0.10 0.08 7.78 6.33 12.92
11 139 4 11.54 0.04 0.14 6.00 4.36 11.54
16 144 4 10.55 0.03 0.08 4.40 5.82 10.55
17 145 4 11.39 0.11 0.03 5.64 4.48 11.39
28 156 8 19.47 0.16 0.15 12.21 10.88 19.47
K Patch 29 157 8 23.45 0.09 0.12 12.19 11.27 23.45
30 158 8 24.34 0.07 0.08 13.72 11.89 24.34
31 159 8 18.89 0.23 0.07 10.53 7.67 18.89
32 160 8 23.89 0.07 0.21 13.13 9.76 23.89
41 169 8 20.98 0.10 0.21 12.79 10.57 20.98
42 170 8 27.16 0.19 0.09 13.68 12.87 27.16
43 171 8 20.95 0.27 0.03 12.25 9.71 20.95
44 172 8 18.79 0.06 0.16 10.60 8.05 18.79
0 128 2 0.04 0.07 5.94 3.49 1.70 5.94
3 131 4 0.08 0.13 14.53 8.47 4.79 14.53
4 132 4 0.07 0.18 12.92 7.12 5.22 12.92
5 133 4 0.05 0.10 13.94 6.35 4.80 13.94
12 140 4 0.05 0.06 13.08 6.50 4.98 13.08
13 141 4 0.04 0.16 15.14 7.41 5.51 15.14
18 146 8 0.17 0.21 22.86 11.22 9.32 22.86
L Patch 19 147 8 0.12 0.27 21.86 11.30 9.57 21.86
20 148 8 0.09 0.34 21.78 11.49 9.94 21.78
21 149 8 0.10 0.37 28.46 16.98 11.42 28.46
22 150 8 0.14 0.21 30.36 15.80 9.01 30.36
33 161 8 0.16 0.18 22.69 11.68 9.72 22.69
34 162 8 0.11 0.15 21.45 10.90 10.32 21.45
35 163 8 0.10 0.44 22.09 12.41 9.38 22.09
36 164 8 0.08 0.28 30.08 16.98 9.44 30.08




Table 12. PD with MIMO Relative Phase (n260_Mid CH)

Beam

Beam

Feed

4cm2 PD(W/m2)

Module | Type ID_1 1D_2 no. (".ls“;p (B(-Jstiom (Ezft (Rsi‘gllht (Bostiom (Bo§t60m) Max_S.
Side) Side) Side) Side) Face)
1 129 2 0.04 0.11 11.33 5.89 4.30 11.33
6 136 4 0.04 0.21 18.38 9.06 6.31 18.38
7 135 4 0.07 0.11 19.58 9.45 9.51 19.58
8 134 4 0.05 0.25 20.99 9.74 8.49 20.99
14 143 4 0.07 0.13 17.57 9.27 6.74 17.57
15 142 4 0.05 0.15 18.28 9.23 8.67 18.28
23 153 8 0.08 0.23 37.75 16.74 12.90 37.75
] Patch 24 155 8 0.09 0.22 37.50 18.74 17.77 37.50
25 151 8 0.11 0.20 31.89 16.32 15.38 31.89
26 152 8 0.13 0.49 32.32 17.17 12.43 32.32
27 154 8 0.09 0.40 36.17 17.76 13.60 36.17
37 165 8 0.08 0.24 37.62 19.00 17.45 37.62
38 167 8 0.12 0.21 35.63 18.74 15.81 35.63
39 166 8 0.13 0.38 31.54 17.35 14.72 31.54
40 168 8 0.09 0.45 32.82 15.31 11.86 32.82
2 130 2 6.05 0.07 0.05 4.04 2.80 6.05
9 137 4 13.43 0.14 0.05 9.58 6.17 13.43
10 138 4 14.77 0.14 0.14 10.71 7.86 14.77
11 139 4 15.66 0.04 0.18 8.85 7.11 15.66
16 144 4 12.69 0.06 0.10 6.56 6.47 12.69
17 145 4 13.93 0.09 0.07 9.20 5.74 13.93
28 156 8 26.03 0.31 0.20 19.06 11.09 26.03
K Patch 29 157 8 29.74 0.24 0.19 16.83 12.47 29.74
30 158 8 29.24 0.14 0.20 20.56 13.65 29.24
31 159 8 22.63 0.17 0.15 14.14 10.40 22.63
32 160 8 29.14 0.11 0.52 16.45 11.86 29.14
41 169 8 27.65 0.17 0.25 17.17 12.19 27.65
42 170 8 28.02 0.38 0.34 19.22 11.34 28.02
43 171 8 26.95 0.32 0.06 15.43 11.98 26.95
44 172 8 25.04 0.14 0.34 14.18 9.78 25.04
0 128 2 0.03 0.07 8.41 454 2.31 8.41
3 131 4 0.05 0.16 19.67 8.30 7.26 19.67
4 132 4 0.05 0.27 17.76 9.76 8.05 17.76
5 133 4 0.03 0.16 17.90 8.79 6.64 17.90
12 140 4 0.06 0.04 17.97 10.28 8.99 17.97
13 141 4 0.04 0.21 19.75 10.40 6.70 19.75
18 146 8 0.10 0.16 34.71 15.85 12.76 34.71
L Patch 19 147 8 0.13 0.21 34.46 18.78 15.42 34.46
20 148 8 0.07 0.37 28.93 14.93 12.66 28.93
21 149 8 0.13 0.42 32.58 14.79 13.95 32.58
22 150 8 0.10 0.16 39.08 17.47 13.74 39.08
33 161 8 0.12 0.18 34.20 16.60 15.28 34.20
34 162 8 0.13 0.32 30.88 15.63 13.61 30.88
35 163 8 0.06 0.35 30.78 15.79 13.07 30.78
36 164 8 0.06 0.39 38.98 16.42 12.96 38.98




Table 13. PD with MIMO Relative Phase (n260_High CH)

Beam

Beam

Feed

4cm2 PD(W/m2)

Module | Type ID_1 1D_2 no. (".ls“;p (B(-Jstiom (Ezft (Rsi‘gllht (Bostiom (Bo§t60m) Max_S.
Side) Side) Side) Side) Face)

1 129 2 0.06 0.22 10.90 6.30 412 10.90
6 136 4 0.08 0.49 18.71 10.19 6.65 18.71
7 135 4 0.06 0.14 19.66 9.07 10.68 19.66
8 134 4 0.12 0.21 20.94 11.95 9.24 20.94
14 143 4 0.10 0.20 17.81 10.22 7.04 17.81
15 142 4 0.05 0.25 20.60 9.72 9.27 20.60
23 153 8 0.10 0.33 36.97 19.33 12.20 36.97
] Patch 24 155 8 0.21 0.42 35.45 19.26 15.15 35.45
25 151 8 0.14 0.64 30.63 I5%75 13.76 30.63
26 152 8 0.14 0.71 32.42 16.82 12.69 32.42
27 154 8 0.13 0.39 34.78 18.62 12.10 34.78
37 165 8 0.17 0.28 34.67 17.98 14.86 34.67
38 167 8 0.26 0.46 31.98 15.87 14.58 31.98
39 166 8 0.14 0.59 33.35 17.01 13.53 33.35
40 168 8 0.09 0.59 32.77 17.85 12.68 32.77
2 130 2 5.84 0.04 0.02 4.26 2.74 5.84
9 137 4 14.65 0.05 0.05 9.86 6.78 14.65
10 138 4 1859 0.08 0.13 9.07 8.31 15.59
11 139 4 16.47 0.08 0.16 10.44 7.52 16.47
16 144 4 11.37 0.06 0.07 6.54 3.88 11.37
17 145 4 14.11 0.17 0.09 9.69 6.66 14.11
28 156 8 22.89 0.22 0.23 16.99 10.97 22.89
K Patch 29 157 8 28.86 0.13 0.26 15.10 12.74 28.86
30 158 8 23.26 0.21 0.10 14.66 11.73 23.26
31 159 8 23.12 0.18 0.14 13.06 9.37 23.12
32 160 8 26.32 0.26 0.23 13.75 9.29 26.32
41 169 8 21.82 0.13 0.26 13.71 10.12 21.82
42 170 8 28.34 0.29 0.21 15.69 13.11 28.34
43 171 8 20.31 0.35 0.08 15.12 9.16 20.31
44 172 8 24.98 0.10 0.24 13.09 9.28 24.98
0 128 2 0.03 0.08 8.26 4.67 2.68 8.26
3 131 4 0.17 0.19 20.21 11.25 8.71 20.21
4 132 4 0.11 0.17 20.30 9.94 10.42 20.30
5 133 4 0.09 0.20 20.47 11.46 7.50 20.47
12 140 4 0.16 0.16 19.33 11.13 9.13 19.33
13 141 4 0.05 0.24 22.89 10.77 891 22.89
18 146 8 0.18 0.22 35.99 16.00 14.54 35.99
L Patch 19 147 8 0.31 0.38 34.92 19.12 17.28 34.92
20 148 8 0.09 0.45 33.39 17.66 17.84 33.39
21 149 8 0.14 0.73 33.73 15.66 13.04 33.73
22 150 8 0.13 0.27 37.16 16.74 12.79 37.16
33 161 8 0.24 0.26 36.53 17.99 17.33 36.53
34 162 8 0.25 0.51 31.73 14.97 15.97 31.73
35 163 8 0.07 0.49 33.80 17.38 16.88 33.80
36 164 8 0.09 0.39 39.09 17.43 13.29 39.09




4. Uncertainty

The amplitude level of PD simulation is biased due to material property parameter configuration in device
housing at high frequencies. Material property is difficult to model due to complexity of material and
operating frequency. Therefore, it is not possible to assign an exact uncertainty for simulation result.
However, for this RF exposure evaluation, simulation results were only used to select highest beam ID for
measurement. Power density results between measurement and simulation showed similar trend to justify
selection of Beam ID used for measurement. All final power density evaluations were performed on
measurement system with mmw module design related uncertainty of 2.1dB.



