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1. Simulation methodology for Power Density (PD)

1.1 Simulation tool
1.1.1 Tool description

For the simulation approach to calculating power density (PD) evaluation for mobile phone with
mmWave antenna modules, ANSYS Electromagnetics suite version 19.3 (HFSS) is used. ANSYS
HFSS is one of several commercial tools for 3D full-wave electromagnetic simulation used for antenna
and RF structure design of high frequency component. ANSYS Electromagnetics suite version 19.3
(HFSS) is implemented based on Finite Element Method (FEM), which operates in the frequency
domain.

1.1.2 Mesh and Convergence criteria

To solve the PD analysis using FEM, volume area containing simulated objects should be subdivided
into electrically small parts that are called finite elements as the unknown functions. To subdivide
system, the adaptive mesh technique in ANSYS Electromagnetics suite version 19.3 (HFSS) is used.
ANSYS Electromagnetics suite version 19.3 (HFSS) starts to refine the initial mesh based on
wavelength and calculate the error to iterative process for adaptive mesh refinement. The determination
parameter of the number of iteration in ANSY'S Electromagnetics suite version 19.3 (HFSS) is defined
as convergence criteria, delta S, and the iterative adaptive mesh process repeats until the delta S is met.
In ANSY'S Electromagnetics suite version 19.3 (HFSS), the accuracy of converged results depends on
the delta S. Figure 1 is an example of final adaptive mesh of the device (cross-section of topview).
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Figure 1Example of the adaptive mesh technique (Top view)
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1.1.3 Power density calculation

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

— 1—) —
(S) =Re <EE X H*)

{§) can be expressed as point power density based on a peak value of each spatial point on mesh grids,
and obtained directly from ANSYS Electromagnetics suite version 19.3 (HFSS).

From the point power density {5), the spatial-averaged power density (PD.,) on an evaluated area (A)
can be derived as shown below:
1 1
PD,, = —J & -ds= [f IIRe{ExH}|| dA
A, 280 4,

, Where the spatial-averaged power density (PDqy) is total power density value considering on x, y and
z components of point power density {§) and the evaluated area (A) is 4cm?.

1.2 Simulation setup
1.2.1 3D modeling

Figure 2 shows the simulation model which is mounted one mmWave antenna module. The simulation
modeling includes most of the entire structure of device itself such as PCB, metal frame, battery, cables,
and legacy antennas as well as mmWave antenna module called as Ant L. Ant L is placed on the right
side and antennas are facing the right side of the device.
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Figure 2 Simulation model which is mounted three mmWave antenna modules

1.2.2 PD evaluation planes

——/

(b)

Samsung Confidential

\_

2N

ANT L

~

J

@

(d) Location of mmWave

Table 1 shows the PD evaluation planes for mmWave antenna module and Figure 3 shows the PD
evaluation planes and truncation area of the simulation model to find worst case of beamforming cases.
In Ant L case, six PD evaluation planes are set up.

Please note that the “right” and “left” edge of mentioned in this report are defined from the perspective
of looking at the device from the back side.

Table 1. PD evaluation planes

Left Right
Front Back From Front From Front Top Bottom
View View
S1 S2 S3 S4 S5 S6
Ant L @] @] @] @] @] @]
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Back (S2)

Left (S3)

Top (S5)

i

Truncated volume

Front (S1)
Ant L

Figure 3. PD evaluation planes
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1.2.3 Boundary condition

To simulate electromagnetic tool based on FEM, the boundary condition allows electromagnetic waves
to be electrically open at the boundary and radiated far away without reflection. ANSYS
Electromagnetics suite version 19.3 (HFSS) can support the absorbing boundary condition (ABC) for
radiation boundary and make normally a quarter wave length from the radiating structure. In this report,
to cover all beamforming cases of mmWave antenna module, the three wavelength spacing from the
device is used.

1.2.4 Source excitation condition

The dipole array antennas consist of 4 antenna elements and each element uses two ports as a source
excitation. All antenna ports of ANT L are for patch array antennas.

After finishing 3D full wave electromagnetic simulation of modeling structure, the magnitude and phase
information can be loaded for each port by using “Edit Sources” function in ANSYS Electromagnetics
suite (HFSS). Since ANSYS Electromagnetics suite (HFSS) uses FEM solver based on frequency
domain analysis method, the input source for the port excitation applies sinusoidal waveform for each
frequency.

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.
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2. Simulation verification

2.1 Spatial-averaged power density

As mentioned in the previous chapter, the Poynting vector (S ) can be obtained through cross product

of an electric field (E ) and complex conjugate of a magnetic field (H ). The real term of the Poynting
vector can be described as the point power density or peak power density. Using the point power density,
the spatial-averaged power density can be obtained by the integral of 4 cm? at 2.5 mm intervals of the
point power density result. Figure 4 shows examples of the distribution plot of point power density and
the averaged power density.

Localized PD: Poymting 28 0GHr casedd Averaged PD: Poynting 28 OGHz casedd

A

Peak point

(a) Point power density (b) Averaged power density
Figure 4. Power density distribution (Example)

2.2 Comparison between simulation and measurement

In this section, the simulated-power density distributions and measured-power density distributions are
compared to each mmWave antenna.

Based on comparison of power density distributions, simulated power density and measured power
density have a good correlation. The discrepancy in amplitude between simulated 4cm? averaged power
density and measured 4cm? averaged power density is considered as housing influence and used in
determining input power limit for each beam for RF exposure compliance (see RF Exposure Part 0
Report).

The input powers per each active port are listed 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.
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* The below simulation and measurement result were performed at 2mm evaluation distance and 28GHz

/ 38.5GHz.
Table 2.
4cm?avg. PD (mW/cm?)
Band Beam ID | Polarization Antenna Surface Channel Meas. Sim
3 \% Right (S4) Mid 0.752 0.254
3 \% Back (S2) Mid 0.654 0.168
n260 11 H L(patch)  Mpignt(s4) | Mid 0.349 0.312
10 H Back (S2) Mid 0.242 0.282
3 \% Right (S4) Mid 0.932 0.231
6 \Y% Back (S2) Mid 0.815 0.134
n261 L (patch) ) ,
13 H Right (S4) Mid 0.575 0.456
11 H Back(S2) Mid 0.575 0.476
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® n261 Ant L-Patch: Mid Channel, Beam ID 3, Right

RMS{EM E{x,v,2,f0)} [dB(84.6V/m))
£.076-05

Lacal Power Dendry (Beam 12 1)

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDrot+ (4,0cm2, cire) [W/mn2) Awnraged Powar Doovity (Basen 10 : 3)
9.32

(a) measurement (b) simulation
Ant L Patch: Mid Channel, 4cm? averaged power density
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® n261 Ant L-Patch: Mid Channel, Beam ID 6, Back

RMS{EM E{x,y,2,10)} |dB(108V/m)) Uit Peroan ety (Boum 89 35
0.00305

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4.0em2, cire) [W/mA2] Awerwged Pass Guastty fewes 10 5
815

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, 4cm? averaged power density
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n261 Ant L-Patch: Mid Channel, Beam ID 13, Right

Lscal Poeer Dyrwity (Koses 10 - W)

RMS{EM Ffx,y, 7. [0)) [P LOGV m)]
0014

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4,0em2, cire) [W/mA2] Averaged Power Dunsity (Seam ) - 1)
5.75

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, 4cm? averaged power density
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n261 Ant L-Patch: Mid Channel, Beam ID 11, Back

RMS{EM E(x,y,2,f0)} [dB(82.2V/m)]| Lrrwl Pt Dty (B 43 1 17

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

Aovwrmged Puwer Durwity (Besm 16 : 11
575

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, 4cm? averaged power density



ELECTROMNICS Samsung Confidential

® n260 ANT L-Patch: Mid Channel, Beam ID 3, Right

RMSIEM E(x.y,2,10)} [dB(98.2V/m]]

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4.0cm2, chre) [W/mn2| . o Ponias Duienity Boaen 1011 30
7.52

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, 4cm? averaged power density
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® n260 ANT L-Patch: Mid Channel, Beam ID 3, Back

RMS{EM E{x,y,2,10)} [dB(S1.2V/m)] Uimint P Dumatiy (Brwem 131 84
0.000226 r |
'. I 7:
r ‘

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4.0cm2, cire) IW/mn2) Awwrwged Pusenr Gunsbty Souts 1018

&ca
6.54

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, 4cm? averaged power density
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n260 ANT L-Patch: Mid Channel, Beam ID 11, Right

RMSIEM E(x,y,2,10)} [dB[75,2V/m)] Local Posar Denetty (Besrn 10 : 13)
0.000162

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4.0cm2, cire) (W/mA2)
349

Averaged Power Density (Seam 1D - V)

(a) measurement (b) simulation
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® n260 ANT L-Patch: Mid Channel, Beam ID 10, Back

RMSIEM E(x.y,2 }HAB(55.3V/m)| Ll Moo Doty (B 451 17

| ”Uuobj [

(a) measurement (b) simulation
Ant L -Patch: Mid Channel, Point power density

sPDtot+ (4.0cm2, cire) (W/mn2) orwrmped Puwer Durwihy (Basm 61 1]
2.42

(a) measurement (b) simulation
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3 Simulation results

This section shows the PD simulation results of Ant L at 28GHz and 39GHz for each evaluation plane
specified in Table 1 at two separation distances of 2mm and 10mm. The ratio of PD exposure from front
surface to the worst surface at 2mm, and the ratio of PD exposure from 2mm to 10mm evaluation
distance for each beam are also reported in this section to support RF exposure analysis for simultaneous
transmission scenarios performed in Appendix D of Part 1 Near Field PD report.

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 highest reported MIMO simulation results after sweeping across
the relative phase between beams a 5° step interval from 0° to 360°,

3.1 PD for Low/Mid/High Channel at 28GHz / 39GHz
3.1.1 Ant L — Patch Antenna

Table 3 & Table 4 show the PD simulation evaluation of Ant L patch antenna at 28GHz / 39GHz for the
corresponding evaluation plane specified in Table 1.

n 261 L—patch Low CH
Table 3. PD of Ant L — patch antenna (28GHz — n261)

No.| Module| Type(PorD) | Beam ID_1| BemalD_2| Feed no. dem2 PD{mW/cm2) i’ Max.PDw Scaling Factor
SA(Right) [ S3(Left) | S5(Top) | S6(Bottom) | S1(Front) [ S2(Rear) | Max | MIMO rate
1 0 5 0.152 | 0008 | 0047 | 0013 | 0045 | 0.136 |0.15| 0.15 291
2 ] 1 5 0218 | 0.007 | 0.061 | 0028 | 0066 | 0.158 [0.22| 022 2.02
3] 2 5 0.256 | 0.009 | 0.024 | 0017 | 0062 | 0177 [0.26| 026 173
|4 | 3 5 0.220 | 0.010 | 0.069 | 0006 | 0079 | 0.141 [022| o022 201
5 | 4 5 0211 | 0.006 | 0.044 | 0007 | 0075 | 0.166 [021| 0.21 210
6 | 5 5 0.248 | 0011 [ 0030 | 0017 | 0062 | 0.181 [025| 025 178
7] 6 5 0.252 | 0.008 | 0.046 | 0031 | 0061 | 0.186 [0.25| 0.25 1.75
8 | 7 5 0307 | 0.009 | 0.057 | 0050 | 0081 | 0346 [035| 035 1.28
9 | 8 5 0454 | 0.008 | 0.017 | 0029 | 0094 | 0452 [045| 045 097
10 | 9 5 0444 | 0009 | 0027 | 0009 | 0078 | 0457 [046| 046 097
I L Patch 10 5 0419 | 0.008 | 0.026 | 0007 | 0064 | 0474 [047| 047 093
112 ] 11 5 0458 | 0.007 | 0.060 | 0004 | 0091 | 0482 [048| 048 092
113 | 12 5 0501 | 0.007 | 0109 | 0002 | 0099 | 0476 [050| 050 0.88
14 | 13 5 0486 | 0007 | 0.146 | 0004 | 0.101 | 0414 [049| 049 091
115 | 0 7 10 | 0566 | 0021 | 0123 | 0080 | 0162 | 0669 |0.67| 067 0.66
| 16 | 1 8 10 | 0815 | 0023|0102 | 0056 | 0.156 | 0753 [0.81| 081 0.54
117 | 2 9 10 | 0764 | 0027 | 0082 | 0034 | 0160 | 0739 |0.76] 076 0.58
18 3 10 10 | 0697 | 0016 | 0.106 | 0016 | 0.151 | 0665 |[0.70| 0.70 063
19 | 4 11 10 | 0692 | 0015 | 0094 | 0012 | 0175 | 0648 [069| 069 0.64
20 | 5 12 10 | 0854 | 0025|0212 | 0026 | 0173 | 0774 [085| 085 0.52
21| 6 13 10 | 0766 | 0014 | 0244 | 0048 | 0163 | 0597 |0.77| 077 0.58
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n 261 L-patch Mid CH

No.| Module | Type(PorD)| Beam ID_1| BemalD_2| Feed no. - 4cm? PD(mW/cm2) RS DY Scaling Factor
S4(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | Max | MIMO rate
| 1] 0 5 0.161 | 0.006 | 0.034 | 0.021 0.042 | 0133 [016| 0.16 2.75
2 1 5 0.156 | 0.007 | 0.053 0.023 0.058 | 0103 [0.16| 0.16 2.83
3 2 5 0.180 | 0.012 | 0.027 | 0.017 0.051 | 0116 (018 | 0.18 245
4 3 5 0231 | 0012 | 0.060 | 0.015 0.09 | 0125 (023 | 0.23 1.92
5 4 5 0.170 | 0.006 | 0.048 | 0.017 0.062 | 0128 (017 | 017 2.60
6 5 5 0.166 | 0.009 | 0.021 0.020 0.058 | 0129 (017 | 017 267
7 6 5 0.174 | 0.008 | 0.041 0.029 0.042 | 0134 (017 | 017 2.55
z 7 5 0.298 | 0.009 | 0.062 0.043 0.081 | 0333 [033| 033 133
1 9 | 8 5 0418 | 0.008 | 0.023 0.032 0.09 | 0430 [043]| 043 1.03
10| L Patch 9 5 0400 | 0.009 | 0.029 | 0.007 0.081 | 0415 [ 041 0.41 1.07
|11 10 5 0369 | 0.008 | 0.028 | 0.006 0.054 | 0442 (044 | 044 1.00
112 | 11 5 0.407 | 0.008 | 0.047 | 0.003 0.074 | 0476 (048 | 048 093
113 | 12 5 0450 | 0.007 | 0.101 0.002 0.086 | 0475 [047| 047 093
| 14 | 13 5 0456 | 0.008 | 0.132 0.004 0.093 | 0421 [046| 046 0.97
115 | 0 7 10 0498 | 0.016 | 0.111 0.097 0.143 | 0611 | 061 0.61 0.72
116 | 1 8 10 0660 | 0.022 | 0.103 0.046 0.150 | 0.633 [0.66| 0.66 0.67
A 2 9 10 0640 | 0.024 | 0089 | 0.025 0143 | 0607 [064| 064 0.69
118 | 3 10 10 0652 | 0019 | 0.101 0.032 0.163 | 0630 [0.65| 0.65 0.68
119 | 4 11 10 0620 | 0.015 | 0.105 0.025 0143 | 0639 (064 | 064 0.69
120 | 5 12 10 0673 | 0.024 | 0.162 0.029 0.161 | 069 [070| 0.70 0.64
21 6 13 10 0681 | 0016 | 0212 0.050 0.145 | 0584 [0.68| 0.68 0.65
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n 261 Lpatch High CH

No.| Module| Type(PorD)| Beam ID_1| BemalD_2| Feedno - dema PD(mW/cm2) Max.PDw Scaling Factor
' - - ‘| S4Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | Max| MIMO rate
1] 0 5 0.153 | 001 | 0.04 0.03 0.04 | 014 [015] 0.15 2.89
| 2 | 1 5 0139 | 001 | 0.04 0.03 006 | 010 |0.14]| 0.14 3.18
ER 2 5 0.149 | 001 | 0.03 0.02 0.05 010 [015] 0.15 2.97
| 4 | 3 5 0221 | 001 | 0.05 0.02 010 | 011 [022] 022 2.00
| 5 | 4 5 0.169 | 001 | 0.05 0.02 006 | 013 [017] 017 2.62
| 6 ] 5 5 0144 | 0.01 | 0.03 0.02 006 | 012 |0.14]| 0.14 3.06
| 7] 6 5 0148 | 001 | 0.04 0.03 004 | 013 |015] 0.5 2.99
| 8 | 7 5 0290 | 001 | 0.06 0.04 0.08 | 034 [034]| 034 1.31
| 9 | 8 5 0419 | 001 | 0.02 0.03 0.08 | 044 [044]| 044 1.01
| 10 | 9 5 0379 | 001 | 0.03 0.01 007 | 041 [041] o041 1.08
(1] L Patch 10 5 0382 | 001 | 0.03 0.00 0.05 047 [047| 047 0.94
|12 | 11 5 0413 | 001 | 0.05 0.00 0.07 | 050 |050]| 0.50 0.88
113 | 12 5 0455 | 001 | 0.10 0.00 0.08 | 051 |[051] 051 0.87
| 14 | 13 5 0458 | 001 | 013 0.00 0.09 | 045 [046]| 046 0.96
115 | 0 7 10 0487 | 002 | 0.11 0.10 0.13 064 1064 064 0.70
| 16 | 1 8 10 0.637 | 002 | 0.09 0.05 0.13 063 |064]| 064 0.69
|17 ] 2 9 10 0574 | 002 | 0.09 0.03 014 | 056 [057]| 057 0.77
| 18 | 3 10 10 0.650 | 0.02 | 0.11 0.03 017 | 065 [065] 0.65 0.68
119 | 4 11 10 0.667 | 001 | 0.12 0.03 014 | 070 |070| 0.70 0.63
1 20 | 5 12 10 0.650 | 0.02 | 0.15 0.03 0.15 066 |0.66]| 0.66 0.67
21 6 13 10 0676 | 002 | 022 0.04 014 | 062 |0.68] 0.68 0.65
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n 260 L—patch Low CH
Table 4. PD of Ant L — patch antenna (39GHz — n260)

4cm2 PD(mW/cm2) Max.PDw .
No.| Module| Type(PorD)| Beam ID_1| BemalD_2| Feed no, SaRighy ] SR [ S5(Top) | SaBottom) | S1(Front) | S2iRear]| Max | MIIO rate Scaling Factor
| 1] 0 5 0.251 | 0.006 | 0.087 | 0.027 0.074 | 0.105 |0.25| 0.25 1.76
| 2 | 1 5 0.230 | 0.008 | 0.036 | 0.015 0.076 | 0132 |023| 0.23 1.92
3 | 2 5 0.296 | 0.011 | 0.026 | 0.003 0.124 | 0.188 [0.30| 0.30 149
ER 3 5 0.329 | 0.007 | 0.016 | 0.003 0.125 | 0.242 [033| 033 134
| 5 | 4 5 0.268 | 0.009 | 0.027 | 0.012 0.105 | 0.186 |0.27| 0.27 1.65
| 6 | 5 5 0.290 | 0.008 | 0.085 | 0.017 0.119 | 0.165 {029 0.29 1.52
| 7] 6 5 0.246 | 0.007 | 0.081 0.034 0.074 | 0124 |025| 0.25 1.80
| 8 | 7 5 0.308 | 0.009 | 0.099 | 0.035 0.076 | 0314 |0.31 0.31 141
ER 8 5 0.360 | 0.008 | 0.068 | 0.033 0.067 | 0340 [036| 0.36 1.23
1 10 | 9 5 0.381 | 0.005 | 0.039 | 0.004 0.061 | 0.355 |0.38| 0.38 1.16
1|t Patch 10 5 0.448 | 0.008 | 0.018 | 0.006 0.099 | 0412 [045| 045 0.99
112 | 11 5 0.388 | 0.007 | 0.070 | 0.011 0.075 | 0352 |0.39| 0.39 1.14
£ 12 5 0411 | 0.010 | 0.109 0.020 0.062 | 0379 [041 0.41 1.07
| 14 | 13 5 0.300 | 0.009 | 0.091 0.040 0.075 | 0275 |0.30| 0.30 147
| 15 | 0 7 10 0.669 | 0.019 | 0.208 | 0.086 0.198 | 0.426 [0.67| 0.67 0.66
| 16 | 1 8 10 0.688 | 0.021 | 0.144 | 0.066 0176 | 0544 [0.69| 0.69 0.64
117 | 2 9 10 0.729 | 0.020 | 0.082 | 0.012 0.190 | 0.625 |0.73| 0.73 0.61
| 18 | 3 10 10 0.783 | 0.019 | 0.035 | 0.013 0228 | 0.722 [0.78| 0.78 0.56
119 | 4 11 10 0.735 | 0.015 | 0.133 | 0.037 0222 | 0584 |0.74| 0.74 0.60
A 5 12 10 0.825 | 0.016 | 0.234 0.057 0218 | 0.662 [0.83 0.83 0.54
21 6 13 10 0.727 | 0.021 | 0.183 0.102 0.200 | 0479 [0.73 0.73 0.61
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n260 L—patch Mid CH

No.| Module| Type(PorD)| Beam ID_1| BemalD_2| Feed no. - Acm2 PD(mW/cm?) Max. PD w ScalingFactor
S4(Right) | S3(Left)| S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | Max | MIMO rate
1] 0 5 0218 | 0007 [ 0.057 | 0023 | 0063 | 0129 [022] 022 2.03
| 2 | 1 5 0181 | 0008 [ 0.052 | 0010 | 0066 | 0110 |0.18] 0.18 245
|3 | 2 5 0192 | 0009 | 0.018 | 0004 | 0083 | 0146 [019] 019 230
| 4| 3 5 0254 | 0007 | 0.011 | 0006 | 0103 | 0168 [025] 025 174
15 | 4 5 0226 | 0008 | 0.028 | 0007 | 0087 | 0151 [023] 023 196
| 6 | 5 5 0196 | 0007 [ 0.040 | 0017 | 0077 | 0116 [020] 020 226
|7 ] 6 5 0229 | 0006 | 0069 | 0023 | 0073 | 0118 [023] 023 193
18 | 7 5 0217 | 0005 | 0.055 | 0021 | 0046 | 0176 [022] 022 204
19 | 8 5 0226 | 0003 [ 0029 | 0018 | 0038 | 0229 [023] 023 193
10 9 5 0279 | 0006 | 0.021 | 0003 | 0050 | 0255 |028| 028 158
] L Patch 10 5 0299 | 0006 | 0.008 | 0003 | 0056 | 0282 |030] 030 148
112 | 1 5 0312 | 0004 | 0041 | 0004 | 0055 | 0279 [031] 031 142
113 | 12 5 0257 | 0006 | 0057 | 0014 | 0047 | 0227 |026] 026 172
114 | 13 5 0214 | 0004 | 0042 | 0021 | 0037 | 0211 [021] 021 207
15 | 0 7 10 | 0487 0014 [ 0136 | 0055 | 0139 | 0396 |049] 049 0.91
116 | 1 8 10 | 0422 0013 [ 0092 | 0035 | 0106 | 0387 |042| 042 1.05
117 | 2 9 10 | 0493 0014 [ 0049 | 0009 | 0135 | 0416 |049] 049 0.90
118 | 3 10 10 | 0624 | 0016 | 0026 | 0011 | 0178 | 0502 |062] 062 071
119 | 4 n 10 | 0660 | 0013 {0070 | 0014 | 0171 | 0519 |o66| 066 0.67
20 | 5 12 10 [ 0566 | 0019 [ 0120 | 0038 | 0143 | 0440 |057| 057 078
21 6 13 10 | 0510 | 0012 | 0143 | 0052 | 0.148 | 0426 |051 051 087
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n 260 L-patch High CH

4cm2 PD(mW/cm?2) Max.PDw .
No.| Module| Type(P orD)| Beam DT} BemalD.2) Feed no et i ooty T3 7op) | SeBottom) | S1(Front) | S2(Rean) | Max | MIMO rate | 59 Facter
1] 0 5 | 008 | 000 | 002 | 001 | 003 | 004 |0.08] 008 5.64
[ 2] 1 5 | 007 [000 [ 002 000 [ 004 [ 004 [0.07] 007 6.15
I 2 5 | 007 [ 000 [ 001 | 000 [ 003 | 004 [007] 007 6.08
[ 4] 3 5 | 007 [ 000 | 001 [ 000 [ 003 | 004 [007] o007 637
|5 ] 4 5 | 008 [ 000 [ 001 | 000 | 004 | 004 [0.08] 008 5.24
[ 6 | 5 5 | 009 [000 [ 002 001 [ 004 [ 004 [0.09] 009 489
[ 7] 6 5 | 008 [ 000 [ 002 001 | 003 [ 004 [0.08] 008 527
|8 ] 7 5 | 017 [ 000 [ 004 | 001 | 003 | 015 [017] 017 256
9| 8 5 | o016 [ 000 [ 003 | 001 | 003 | 013 o16] 016 275
[10] 9 5 | 020 [000 [ 002 000 | 004 [ 018 [020] 020 2.20
1] L Patch 10 5 | 021 {000 [002 ] 000 [ 004 [ 018 Jo21] 021 215
12| 11 5 | 021 000 [002 ] 000 | 003 | 019 [021] o021 208
[13] 12 5 | 018 [ 000 [ 003 | 001 | 003 | 017 [o18] 018 243
[14] 13 5 | 017 [ 000 [ 004 | 002 | 003 | 016 [017] 017 259
[15 ] 0 7 10 | 031 [ 001 [ 006 | 002 | 008 | 022 [031] o031 141
16 | 1 8 10 | 025 [ 001 [ 008 | 002 | 010 | 019 [025] 025 1.74
17 ] 2 9 10 | 031 | 001 | 004 | 001 | 009 | 025 [031] o031 142
18] 3 10 10 | 031 [ 001 [ 003 ] 001 | 010 | 024 [031] o031 142
[19] 4 11 10 | 036 | 001 [ 005 | 001 | 009 | 027 [036] 036 122
20 | 5 12 10 | 034 [ 001 [ 005 | 002 | 010 [ 023 [034] 034 130
21 6 13 10 | 031 [ 001 [ 006 | 002 | 009 | 021 [031] 031 143




the PD simulation evaluation of Ant : patch antenna at 28GHz / 39GHz for the corresponding evaluation
planes specified in Table 1.

ELECTROMICS

3.1.2 Ant L— Patch Antenna

n261 low channel

Samsung Confidential

max atioout o max ratio out of all beams
all beams
4em2 PD(mW/cm2) 35.8% 100.0% 4em2 PD(mW/cm2) at 10mm evaluation distance 59.2% 41.1%
No. | Module | Type | BeamID_1 | BemaID_2 | Feed no. ratio ratio atio atio
SA(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | (Fomt 2mm)/(worst- | ~ (Rear 2mm)/(worst- | S4Right) | S3(Left) | SS(Top) | S6(Bottom) | ST(Front) | S2(Rear) | worst-surface | (back 10mm)/(worst-
surface 2mm) surface 2mm) (10mmy2mm) surface 2mm)

1] 0 5 015 | 001 [ 005 001 005 | 014 297% 893% 007 | 000 | 002 000 002 | 005 464% 316%
| 2] 1 5 022 | 001 | 006 003 007 | 016 304% T24% 010 | 000 | 003 000 003 | 006 440% 216%
1 3] 2 5 026 | 001 | 002 002 006 | 018 24.3% 692% 013 | 000 | 001 000 003 | 007 49%% 23%
| 4] 3 5 022 | 001 | 007 001 008 | 014 358% 638% 013 | 000 | 003 000 004 | 005 59.2% 249%
ER 4 5 021 | 001 | 004 001 008 | 017 357% 78%% 009 | 000 | 002 000 004 | 007 425% 347%
| 6| 5 5 025 | 001 | 003 002 006 | 018 25.1% T30% 011 | 000 | 002 000 003 | 008 460% 306%
7] 6 5 025 | 001 [ 005 003 006 | 019 24.3% T31% 011 | 000 | 002 000 002 | 007 456% 265%
KR 7 5 031 | 001 | 006 005 008 | 035 25% 1000% 012 | 000 | 003 000 003 | 01 3% 21%
KR 8 5 045 | 001 | 002 003 009 | 045 206% 94% 023 | 000 | 001 000 004 | 019 515% 40%%
1 10| 9 5 04 | 001 | 003 001 008 | 046 170% 1000% 025 | 000 | 002 000 004 | 02 54%% 457%
Lt Patch 10 5 042 | 001 | 003 001 006 | 047 136% 1000% 0.25 | 000 | 001 000 003 | 02 520% 411%
112 ] 1 5 046 | 001 | 006 000 009 | 048 190% 1000% 027 | 000 | 003 000 004 | 02 56.1% 450%
113 ] 12 5 050 | 001 | O 000 010 | 048 198% 95.0% 030 | 000 | 006 000 004 | 020 59.1% 399%
| 4] 13 5 049 | 001 | 015 000 010 | 04 208% 852% 026 | 000 | 009 000 004 | 017 536% 346%
115 ] 0 7 10 057 | 002 | 0n 008 016 | 067 242% 1000% 021 | 000 | 007 000 005 | 025 370% 370%
116 | 1 8 10 081 | 002 [ 010 006 016 | 075 191% R4% 041 | 000 | 005 000 006 | 034 50.1% 423%
17 ] 2 9 10 0.76 | 003 | 008 003 016 | 074 209% 9%.7% 042 | 000 | 005 000 008 | 033 54.6% 832%
| 18] 3 10 10 070 | 002 | 01 002 015 | 066 216% 95.3% 040 | 000 | 005 000 007 | 030 57.7% 435%
19 4 1 10 069 | 002 | 009 001 017 | 065 253% B7% 040 | 000 | 005 000 008 | 09 582% 418%
E 5 12 10 085 | 002 [ 02 003 017 | 0m 202% 906% 046 | 000 | 013 000 008 | 03 535% 379%
Al 6 13 10 077 | 001 | 04 005 016 | 060 213% 1% 036 | 000 | 014 000 007 | 025 413% 326%




ELECTROMNICS Samsung Confidential

n261 middle channel

ma fato outof max ratio out of all beams
all beams
4em PD(mW/cm2) 41.5% 100.0% 4cm PD(mW/cm?2) at 10mm evaluation distance 58.4% 47.9%
o. | Module| Type |BeamID_1 | BemaID_2 | Feed no. ratio ratio ratio ratio
SA(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | (Fornt 2mm)/(worst- |  (Rear 2mm)/(worst- | S4(Right) | S3(Left) | S5(Top) | S6(Bottom) | ST(Front) | S2(Rear) | worst-surface | (back 10mm)/(worst-
surface 2mm) surface 2mm) (10mmy/2mm) surface 2mm)
1 0 5 0.16 001 003 002 004 013 263% 82.8% 0.07 000 | 002 000 002 004 45.1% 264%

T 1 5 0.16 001 005 002 006 010 312% 663% 0.07 000 | 003 000 003 004 430% 241%

T 2 5 0.18 001 003 002 005 012 285% 645% 0.10 000 | 001 000 002 005 528% 26.7%

T 3 5 0.23 001 0.06 002 0.10 012 415% 540% 0.13 000 | 003 000 005 005 584% 223%

T 4 5 017 001 005 002 006 013 368% 754% 0.07 000 | 003 000 003 006 414% 328%

T 5 5 017 001 002 002 006 013 352% 716% 0.08 000 | 001 000 003 005 484% 303%

T 6 5 017 001 004 003 004 013 241% 715% 0.08 000 | 002 000 001 005 472% 280%

T 7 5 030 001 0.06 004 008 0.33 243% 100.0% 0.12 000 | 003 000 003 012 36.1% 36.0%

KR 8 5 042 001 002 003 010 043 223% 100.0% 0.22 000 | 001 000 004 018 514% 41.8%

[ 10 ] 9 5 040 001 003 001 008 0.41 194% 100.0% 0.23 000 | 002 000 004 019 55.6% 457%

KR Patch 10 5 037 001 003 001 005 0.44 122% 100.0% 0.22 000 | 001 000 003 021 50.0% 41%9%

12 ] 1 5 041 001 005 000 007 0.48 156% 100.0% 0.24 000 | 002 000 003 021 509% 447%

|13 ] 12 5 045 001 010 000 009 047 181% 100.0% 0.27 000 | 005 000 004 020 517% 41.6%

|14 ] 13 5 0.46 001 013 000 009 042 204% 925% 0.25 000 | 008 000 004 016 546% 36.0%

115 | 0 7 10 050 002 | 0N 010 014 0.61 234% 100.0% 021 000 | 006 000 005 0.23 311% 311%

|16 | 1 8 10 0.66 002 | 010 005 015 063 27% 95.9% 033 000 | 006 000 006 029 503% 445%

|17 ] 2 9 10 0.64 002 | 009 003 014 061 24% 9%4.8% 0.36 000 | 005 000 007 027 57.0% 428%

|16 | 3 10 10 065 | 002 | 010 003 016 | 063 250% 966% 038 | 000 | 005 000 008 | 029 582% 450%

119 ] 4 1 10 062 001 01 002 014 0.64 224% 100.0% 0.36 000 | 005 000 007 028 56.6% 431%

[ 20| 5 12 10 067 002 | 016 003 016 0.70 231% 1000% 037 000 | 010 000 008 030 534% 2.7%

| o | 6 13 10 0.68 002 | 021 005 015 058 213% 858% 035 000 | 012 000 006 024 51.3% 350%

n261 High channel
max ato out o max ratio out of all beams
all beams
4em? PD(mW/em2) 44.8% 100.0% 4cm2 PD(mW/cm?) at 10mm evaluation distance 59.3% 41.1%
o. | Module | Type | BeamID_1 | Bema ID_2 | Feed no. ratio ratio ratio ratio
SA(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | (Fornt 2mm)/(worst- |  (Rear 2mm)/(worst- | SA(Right) | S3(Left) | S5(Top) | S6(Bottom) | ST(Front) | S2Rear) | worst-surface | (back 10mm)/(worst-
surface 2mm) surface 2mm) (10mmy/2mm) surface 2mm)
|1 0 5 015 | 001 | 004 003 004 | 014 256% 9R20% 007 | 000 | 002 000 001 005 428% 310%
| 2 | 1 5 0.14 | 001 | 004 003 006 | 010 51% 692% 006 | 000 | 002 000 003 | 003 454% 243%
| 3 | 2 5 015 | 001 | 003 002 005 | 010 320% 66.6% 007 | 000 | 002 000 002 | 004 492% 242%
| 4| 3 5 022 | 001 | 005 002 010 | o 448% 484% 013 | 000 | 003 000 005 | 004 593% 19.0%

5 4 5 017 | 001 | 005 002 006 | 013 344% T4%% 007 | 000 | 003 000 003 | 005 443% 319%
I 5 5 014 | 001 | 003 002 006 | 012 395% 83.1% 007 | 000 | 001 000 003 | 005 419% 312%
| 7] 6 5 0.15 | 001 | 004 003 004 | 013 24% 869% 007 | 000 | 002 000 002 | 004 45%% 26%
| 8 | 7 5 029 | 001 | 006 0.04 008 | 034 234% 100.0% 012 | 000 | 003 000 002 | on 347% 340%
| 9| 8 5 042 | 001 | 002 003 008 | 044 193% 100.0% 022 | 000 | 001 000 003 | 019 50.7% 423%

10 9 5 038 | 001 | 003 001 007 | 041 181% 100.0% 022 | 000 | 002 000 003 | 019 542% 452%
I L | Patch 10 5 038 | 001 | 003 000 005 | 047 111% 100.0% 023 | 000 | 001 000 003 | 02 483% 417%
| 12 | 1 5 041 | 001 | 005 000 007 | 050 143% 1000% 023 | 000 | 002 000 003 | 023 465% 464%
HER 12 5 045 | 001 | 010 000 008 | 051 158% 100.0% 027 | 000 | 006 000 003 | 02 534% 441%
| 14| 13 5 046 | 001 | 013 000 009 | 045 187% 97.5% 025 | 000 | 008 000 004 | 017 53%% 38.1%

15 0 7 10 049 | 002 | OM 010 013 | 064 205% 100.0% 020 | 000 | 005 000 004 | 021 37% 3%
|16 | 1 8 10 064 | 002 | 009 005 013 | 063 20%% 98.1% 032 | 000 | 005 000 006 | 029 50.1% 452%
E 2 9 10 0.57 002 | 009 003 014 056 249% 97.1% 0.32 000 | 006 000 006 025 562% 428%
| 18 | 3 10 10 065 | 002 | 011 003 017 | 065 253% 100.0% 037 | 000 | 006 000 008 | 030 56.3% 462%

1 19| 4 1 10 067 | 001 | 012 003 014 | 070 205% 1000% 038 | 000 | 007 000 007 | 031 55.1% 442%
| 2| 5 12 10 065 | 002 | 015 003 015 | 0.66 230% 100.0% 037 | 000 | 009 000 007 | 029 564% 441%
il 6 3 10 068 | 002 | 02 004 014 | 082 203% 90%% 034 | 000 | 012 000 006 | 02 50.7% 382%




ELECTROMICS

N260 low channel

Samsung Confidential

max atio out of max ratio out of all beams
all beams
4cm2 PD(mW/cm2) 41.8% 100.0% 4cm2 PD(mW/cm?) at 10mm evaluation distance 59.7% 49.3%
No. [ Module | Type | BeamID_1 | Bema ID_2 | Feed no. ratio ratio ratio ratio
SA(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | (Fornt 2mm)/(worst- | (Rear 2mm)/(worst- | S4(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) |  worst-surface | (back 10mm)/(worst-
surface 2mm) surface 2mm) (10mm/2mm) surface 2mm)
L1 0 5 025 | 001 | 009 003 007 | 010 296% 418% 011 | 000 | 006 000 003 003 449% 125%
| 2| 1 5 023 | 001 | 004 001 008 | 013 32.9% 57.5% 013 | 000 | 002 000 003 005 55.8% 200%
i 2 5 0.30 001 003 000 012 019 41.8% 63.3% 0.17 000 | 001 000 007 007 575% 237%
4] 3 s [ 033 [ oot [ o | 000 [ o3 [ om 380% T37% 020 [ 000 [ oor [ o000 [ oo [ or 596% 355%
L 4 5 0.27 001 003 001 011 019 393% 69.3% 0.15 000 | 001 000 006 007 55.8% 21.0%
| 6| 5 5 [ 029 Joor [oos | o2 | 012 [ 016 11% 568% 016 | 000 [ 006 | 000 [ o006 | 005 56.2% 184%
L7 6 5 0.25 001 008 003 007 012 302% 504% 0.13 000 | 005 000 003 004 509% 16.6%
| 8| 7 5 031 | 001 | 010 0.04 008 | 031 24.2% 100.0% 011 | 000 | 006 000 003 011 37% 337%
i 8 5 0.36 001 007 003 007 034 185% 945% 0.18 000 | 003 000 003 017 504% 474%
[ 10] 9 s [ 038 [ oot [ o4 [ 000 [ 005 [ 036 159% 931% 020 [ 000 [ 002 [ o000 [ 0m3 [ o1 535% 483%
L L Patch 10 5 0.45 001 002 001 010 041 220% 91.8% 0.26 000 | 001 000 005 020 57.5% 446%
|12 1 5 [ 039 Joor [oo7 | oot | o007 [ 035 192% 907% 020 | oo0 [ 004 | 000 [ oo | 019 52.5% 293%
ER 12 5 0.41 001 0.11 002 006 038 151% 92.2% 0.19 000 | 007 000 003 018 466% 435%
| 14 ] 13 5 030 | 001 | 009 0.04 008 | 027 251% 916% 012 | 000 | 005 000 003 011 406% 359%
1_5 0 7 10 0.67 002 | 021 009 020 043 29.6% 63.7% 0.27 000 | 014 000 006 015 406% 22%
16| 1 8 10 [ 069 [ o2 [ om | oo [ o8 | o4 256% 792% 039 [ 000 [ 007 [ 000 [ oo [ o 56.1% 356%
i 2 9 10 0.73 002 | 008 001 019 062 26.1% 85.7% 043 000 | 004 000 010 028 59.0% 385%
118 3 10 10 [ o078 Joee Jo | ot [ 03 | om 291% 922% 047 [ 000 [ 002 [ 000 [ 012 [ o34 597% 3%
i 4 1 10 0.74 002 | 013 004 022 058 30.1% 79.3% 0.41 000 | 007 000 011 029 558% 39.3%
| 2| 5 12 10 083 | 002 | 023 006 02 | 066 264% 803% 042 | 000 | 015 000 011 029 514% 346%
il 6 13 10 073 | 002 | 018 010 020 | 048 215% 658% 035 | 000 | 012 000 008 | 017 482% 232%
N260 middle channel
o out of .
max i ot max ratio out of all beams
all beams
4em2 PD(mW/em2) 3.1% 100.0% 4em2 PD(mW/cm?) at 10mm evaluation distance 57.0% 47.6%
No. [ Module | Type | BeamID_1 | Bema ID_2 | Feed no. ratio ratio ratio ratio
SARight) | S3(Left) | SS(Top) | S6(Bottom) | S(Front) | S2(Rear) | (Fort 2mm)/(worst- |~ (Rear 2mm)/(worst- | SA(Right) | S3iLeft) | SS(Top) | S6(Bottom) | St(Front) | S2Rear) | worst-surface | (back 10mm)/{worst-
surface 2mm) surface 2mm) (10mm/2mm) surface 2mm)
L 0 5 022 | 001 | 006 002 006 013 287% 593% 008 | 000 | 003 000 003 005 374% 241%
L 1 5 018 | 001 | 005 001 007 011 36.6% 606% 007 | 000 | 003 000 003 004 40.1% 245%
i 2 5 019 ] 001 | 002 000 008 015 £1% 159% 010 | 000 | 001 000 004 006 52.1% 302%
i 3 5 025 | 001 | 001 001 010 017 404% 060% 014 ] 000 | 001 000 006 008 56.5% 322%
L 4 5 023 | 001 | 003 001 009 015 384% 06.6% 011 ] 000 | 002 000 004 006 504% 265%
i 5 5 020 | 001 | 004 002 008 012 394% 593% 009 | 000 | 002 000 004 004 455% 209%
L 6 5 023 | 001 | 007 002 007 012 31.7% 516% 009 | 000 | 004 000 003 004 378% 154%
l I 5 022 ] 000 | 006 002 005 018 1.1% 812% 008 | 000 | 004 000 002 007 365% 314%
i 8 5 023 | 000 | 003 002 004 | 023 167% 1000% 012 ] 000 | 001 000 002 011 508% 476%
l 9 5 028 | 001 | 002 000 005 026 117% 914% 015 | 000 | 001 000 003 012 531% B2%
l L | Patch 10 5 030 | 001 | 001 000 006 028 187% 9 4% 017 ] 000 | 000 000 003 013 553% 48%
l 1 5 031 ] 000 | 004 000 005 028 175% 89.1% 016 | 000 | 001 000 003 015 524% 470%
113 12 5 026 | 001 | 006 | 001 005 | 03 18.3% 880% 012 ] 000 | 004 | 000 002 | 010 470% 408%
| 14 13 5 021 ] 000 | 004 | 002 004 | 02 17.3% 986% 008 | 000 | 003 | 000 001 | 008 383% 383%
e 0 1 0 | 049 | 001 | 014 ] 005 014 | 040 285% 81.3% 018 | 000 | 009 | 000 006 | 013 317% 25.9%
1 16| 1 8 0 | 042 | 001 | 009 | 003 01 | 039 5.1% 916% 022 ] 000 | 005 | 000 0 | 01 51.2% 398%
|17 2 9 0 | 049 | 001 | 005 | o001 014 | 042 21 4% 4% 026 | 000 | 002 | 000 007 | 019 52.3% 394%
118 3 10 0 | 062 | 002 | 003 | 00 018 | 050 285% 805% 036 | 000 [ 002 | 000 010 | 03 570% 36.1%
119 4 1 0 | 066 | 001 | 007 | 001 017 | 082 258% 186% 035 ] 000 | 002 | 000 009 | 024 525% 362%
1 2 5 12 0 | 057 | 002 | 012 ] 004 014 | 04 25.3% 11.7% 028 | 000 | 008 | 000 007 | 019 501% B4%
A b 13 0| 051 | 001 | 014 ] 005 015 | 083 2% 85% 022 | 000 | 009 | 000 006 | 016 25% 306%




N260 High channel

ELECTROMICS

Samsung Confidential

max atio out of max ratio out of all beams
all beams
4em2 PD(mW/cm2) 50.8% 92.3% 4em2 PD(mW/cm?) at 10mm evaluation distance 56.4% 39.5%
No. | Module| Type | Beam ID_1 | Bema ID_2 | Feed no. ratio ratio ratio ratio
SA(Right) | S3(Left) | SS(Top) | S6(Bottom) | S1(Front) | S2(Rear) | (Fort 2mm)/(worst- | (Rear 2mm)/(worst- | S4(Right) | S3(Left) | S5(Top) | S6(Bottom) | S1(Front) | S2(Rear) | worst-surface | (back 10mm)/(worst-
surface 2mm) surface 2mm) (10mm/2mm) surface 2mm)
1 0 5 008 | 000 | 002 001 003 | 004 344% 55.5% 003 | 000 | 001 000 001 002 319% 193%
| 2] 1 5 007 | 000 | 002 000 004 | 004 506% 532% 003 | 000 | 001 000 001 001 440% 204%
3] 2 5 007 | 000 | 001 000 003 | 004 464% 552% 003 | 000 | 001 000 001 001 384% 205%
I 3 5 007 | 000 | 001 000 003 | 004 411% 57.0% 003 | 000 | 000 000 002 | 00 439% 27%
5 4 5 008 | 000 | 001 000 004 | 004 508% 473% 004 | 000 | 001 000 002 | 00 479% 193%
I 5 5 009 | 000 | 002 001 004 | 004 487% 458% 004 | 000 | 001 000 002 | 00 418% 206%
7 6 5 008 | 000 | 002 001 003 | 004 378% 51.5% 003 | 000 | 001 000 001 002 323% 19.7%
z 7 5 017 | 000 | 004 001 003 | 015 178% 884% 007 | 000 | 003 000 001 006 400% 31%
9 8 5 016 | 000 | 003 001 003 | 013 199% 838% 007 | 000 | 002 000 002 | 005 432% 328%
10| 9 5 020 | 000 | 002 000 004 | 018 182% 89.1% 011 | 000 | 001 000 002 | 008 564% 389%
[10] L | Patch 10 5 021 | 000 | 002 000 004 | 018 203% 86.0% 011 | 000 | 001 000 002 | 008 549% 387%
12| 11 5 021 | 000 | 002 000 003 | 019 144% 894% 011 | 000 | 001 000 001 008 529% 39.5%
E 12 5 018 | 000 | 003 001 003 | 017 164% 918% 008 | 000 | 002 000 001 007 456% 382%
14 13 5 017 | 000 | 004 002 003 | 016 16.7% 923% 006 | 000 | 002 000 001 005 348% 310%
E 0 7 10 031 | 001 | 006 002 008 | 02 260% 70.1% 012 | 000 | 004 000 003 | 008 374% 261%
16 1 8 10 025 | 001 | 008 002 010 | 019 388% 746% 010 | 000 | 005 000 005 | 008 41.1% 30.1%
I 2 9 10 031 | 001 | 004 001 009 | 025 28% 81.2% 016 | 000 | 003 000 004 | 01 526% 372%
18 3 10 10 031 | 001 | 003 001 010 | 024 320% 75.7% 015 | 000 | 002 000 005 | 010 484% 328%
|19 ] 4 11 10 036 | 001 | 005 001 009 | 027 238% 752% 017 | 000 | 003 000 004 | 0n 415% 34%
I 5 12 10 034 | 001 | 005 002 010 | 023 295% 68.0% 014 | 000 | 003 000 005 | 010 422% 288%
El 6 13 10 031 | 001 | 006 002 009 | 021 22% 69.3% 010 | 000 | 004 000 004 | 008 336% 24.8%




