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Appendix C

Phantom Description
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System Validation from Original Equipment Supplier
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Measurement Conditions
DASY systermn configuration, as far as not given on page 1.

DASY Version DASYS V52,101
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
_ZWI'I'I Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MHz
5600 MHz + 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 20°C 38,0 4,66 mha'm
Measured Head TSL parameters (22.0202)°C IB1£B% 4.55 mham £ 6 %
Head TSL temperature change during test < 05"°C .

SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em’ {1 g) of Head TSL Cendition
S5AR measured 100 mW input power | 7.88 Wikg
SAR for nominal Head TSL parameters normalized to 1W : 78.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.27 Wikg
SAR tor nominal Head TSL parameters normalized to 1W 22.7 Wikg £19.5 % (k=2)
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Head TSL parameters at 5300 MHz
Thiz following parameters and calculations were applied,
Temperalure Permittivity Conductivity
Mominal Head TSL parameters 20°C 359 4.76 mha'm
Measured Head TSL parameters (22.020.2)°C 36.0=6% 4.86 mho'm = 6 %
Head TSL temperature change during test <0.5C - -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Candition

SAR measured

100 MW imput power

8.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

82.2 W/ kg £19.9 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL

candition

S5AR measured

100 mW imput power

2.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.6 Wikg £ 18.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and caloulations ware applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 20'C 356 4.96 mho'm
Measured Head TSL parameters (22.0 £ 0.2) *C 3576 % 4,88 mho/m + 6 %
Head TSL temperature change during test =0.5°C — ——
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 100 MW input power B.34 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

83.4 Wikg = 19,9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 238 Wikg
SAR for nominal Head T5L parameters nomalized o 1W 23.8 Wikg = 19.5 % (k=2)

Cerificate Mo: DSGH2V2-1040_Jun18

1 (886-2) 2299-3279

Page 4 of 16

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FrIESSARE - RS RSN BT LR IREAOOKR » AR KRR N EEAF T R el Eh{y i -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.
SGS Taiwan Ltd

SRRAPHERSF LD

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74 % 7 "% % #74* 2 ¥ F1 % 1 1 §& 134 50
f (886-2) 2298-0488

Www.tw.sgs.com

Member of SGS Group



Report No. :E5/2019/10003

Rev: 01
Page: 14 of 25
Head TSL parameters at 5600 MHz
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters 22.0+02)°C 355+6% 4.97 mho/m £ 6 %
Head T5L temperature change during test <05°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

B.54 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

85.3 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL

condition

SAR measured

100 mW imput power

245 Wikg

SAR for nominal Head TSL parameterns

normalized to 1W

24.5 Wikg = 19.5 % (k=2)

Head T5L parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 353 5.27 mhoim
Measured Head TSL parameters (22.0202)"C 352 +6% 5.18 mho/m + 6 %
Head T5L temperature change during test <0.5°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW Input power 8.07 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B0.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head T5SL

condition

SAR measured

100 MW input power

2,30 Wikg

5AR for nominal Head TSL parameters

normalized to 1W

23.0 Wikg £ 168.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity [ Conductivity
Nominal Body TSL parameters 2204C 49.0 5.30 mhao'm
Measured Body TSL parameters (22.0£02)"C 47026 % 5.45 mho/m =6 %
Body T5L temperature change during test <05°C - -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition

S5AHR measured

100 MW Input power

7.58 Wikg

SAH for nominal Body TSL parameters

narmalized to 1W

75.2 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measured

100 Wy inpul power

2.11 Wikg |

SAR for nominal Body TSL parameters

nommalized to 1W

20.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°G 48.9 5.42 mha'm
Measured Body TSL parameters (22.0+0.2)°C 468 + 6 % 5.58 mho/m £ 6 %
Body TSL temperature change during test <0.5*C = .
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 1100 mW input power 7.70 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

T6.4 Wikg £19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

1400 mW input power

2.16 Wikg

SAR for nominal Body TSL parameters

normalized ta 1W

21.4 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The foliowing parametars and calculations wera applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22002 °C 46,5 %6 % 585 mho/m £ 6 %
Body TSL temperature change during test <0.5"C - e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Body TSL Conditicn
SAR measured 100 mW input power 8.25 Wik
SAR for nominal Body TSL parameters normalized to 1W B81.9 Wikg + 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measurad 100 mW input pawer 2,28 W/kg
SAR for nominal Body TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (220£02)°C 463 £6 % 5.99 mho/m = 6%
Body TSL temperature change during test =0.5°C -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Conditicn o
SAR measured 100 MW input power £8.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W | 81.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 2.29 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.7 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
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Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 500 mho/m
Measured Body TSL parameters (22.0x0.2)°C 46.0 6% 526 mha/m =6 %
Body TSL temperature change during test <0.5°C v -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Bady TSL Condition
SAR measured 100 mW input power 7.79 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

77.3 Wikg = 19,9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mw Input power 215 W/kg
SAR for nominal Bedy TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
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Appendix {Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transtormed to feed point 50.5 (1 - B.G jL2
Return Loss -21.3dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed to feed point

49.3 (1 - 2.8 ji

Ratum Loss

-30.8 dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point

50.2 (1 - 6.1 j&2

Return Loss

-24.4 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point

5680 -20)0

Return Loss -236dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5440-1.0j0

Retumn Loss -273d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 4980 - 7.7 K2

Returm Loss -22.3dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point

49,10 -1.8Q

Return Loss

-34.1 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedanca, transformed to fead paint

50.502-4.8(Q

Return Loss

- 26.3 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed paint 5760-24]0
Return Loss -22.6dB

Antenna Parameters with Bedy TSL at 5800 MHz

Impedance, transformed to feed point S510-130
Return Loss - 26.0dB

General Antenna Parameters and Design

| Electrical Delay (one direction) ]- 1.203 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connactad to the
sacond arm of the dipole. The antanna is therefore shor-circuited for DC-signals. On soma of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

Mo excassive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured cn December 30, 2005
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DASYS Validation Report for Head TSL

Date: 28.06.2018

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzY2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: S800 MHz

Medium parameters used: = 5200 MHz; o = 4.55 S/m; &, = 36.1; p= 1000 kg/m” .

Medium parameters used: f = 5300 MHz; o = 4.66 S/m; & = 36; p = 1000 kgfm’,

Medium parameters used: £ = 5500 MHz: o = 4 .86 5/m; &, = 35.7; p = 1000 lag."m" .

Medium parameters used: = 5600 MHz; o =4.97 S/fm; £, =355, p= 1000 kg/m” .

Medium parameters used: f = 5800 MHz; s =5.18 S/m; g, = 35.2; p= 1000 ILg.fm"

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY 52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(5.75, 5.75, 5.75) @ 5200 MHz,
ConvF(5.5, 5.5, 5.5) @ 5300 MHz, ConvF(5.2, 5.2, 5.2) @ 5500 MHz,
ConvF(5.05, 5.05, 5.05) @ 5600 MHz, ConvF{4.96, 4.96, 4,96) @ 5800 MHz; Calibrated: 30.12.2017

»  Sensor-Surface: |.4mm ( Mechanical Surface Detection))
«  Electronics: DAE4 Sn601 (5GHz); Calibrated: 26, 10,2017
+  Phantom: Flat Phantom 3.0 (front); Type: QD (4K P30 AA: Serial: 1001

+  DASYS23210.101476); SEMCAD X 14.6.11{7439)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan, dist=1.4mm
{Bx8x7 ) Cube 0: Measurement grid: di=4mm, dy=4mm, de=] 4mm

Reference Value = 74.83 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(I g) = 7.88 W/kg: SAR(10 2) = 2.27 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5300 MHw/Zoom Scan, dist=1.4mm
(8x8x7)WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.60 Vim, Power Drift = -0.09 dB

Peak SAR (extrapolated) = 29.8 W/ikg

SAR(1 g) = 8.22 Wikg: SAR(10 g) = 2.36 Wikg

Maximum value of SAR (measured) = 18,6 W/ikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan, dist=1.4mm
(8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75,52 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 318 Wikg

SAR(1 g) = 8.34 Wikg: SAR(10 g) = 2.38 Wikg

Maximum value of SAR (measured) = 19.3 Wk
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DASYS5 Validation Report for Body TSL

Date; 27.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 3300 MHz, Freguency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.45 5im; &, = 47; p= 1000 kg/m’

Medium parameters used: f = 5300 MHz: o = 5.58 Sim; £, = 46.8; p = 1000 kg/m®

Medium parameters used: f = 5500 MHz; o = 5.85 S/m; &, = 46.5; p = 1000 kg.-'m" 2

Medium parameters used: f = 5600 MHz; o = 5.99 8/m; g, = 46.3; p = 1000 kgim®

Medium parameters used: f = 5800 MHz; ¢ = 6.26 S/m; & = 46; p = 1000 kg/m'

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503, ConvF(5.35, 5.35, 5.35) @ 5200 MHz,

ConvF(5.15, 5.15, 5.15) @ 5300 MHz, ConvF(4.7, 4.7, 4.7) @ 5500 MHz,
ConvF(4.63, 4.65, 4.65) @ 5600 MHz, ConvF(4.53, 4.53, 4.53) @ 5800 MHz; Calibrated: 30.12.2017

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn601 (SGHz); Calibrated: 26.10,2017

*  Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
+  DASYS2 32 10.1(1476); SEMCAD X 14.6.1 1{7439)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5200 MHz/'Zoom Scan, dist=1.4mm
(Bx8xTWCube 0: Measurement grid: ds=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.84 V/m; Power Drift = -0.04 dB

Peak SAR {extrapolated) = 28.1 W/kg

SARII g) = 7.58 Wikg; SAR(10 g) = 2.11 Wikg

Maximum value of SAR (measured) = 17.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHzZoom Scan, dist=1.4mm
(8x8x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.55 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(L g) = 7.7 W/kg: SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHzZoom Scan, dist=1.4mm
(B8x8xT ¥ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.16 Vim: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.4 Wikg

SAR(1 g) = 8.25 Wikg: SAR(10 g) = 2.28 Wikg

Maximum value of SAR {measured) = 19.3 Wikg
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- End of report -
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