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Appendix C

Phantom Description

Schmid & Partner Engineering AG s p e a q

Feughayssirases 43, BO0 Zurch, Swatzerland
Phone +41 44 245 8700, Fax +41 44 245 9779
info@speag.com, hitlp: WL SPEAY.COM

Certificate of Conformity / First Article Inspection

Item Owal Flat Phantom ELI 5.0
Type No QD OVA DD2 A
Series Mo 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerand

Tests
Complete tests were made on the prototype units QD OVA 001 A, pre-series units Q0D OVA 001 B as
well as on some series units QD OVA 001 B. Some tests are made on all seriss units QD OVA 002 A,

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f = 375 MH=
Material thickness | Bottom: dimension compliant with all
2.0mm +/- 0.2mm [3] for f = 500 MH=z
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +/- 0.5 Material
parameters loss tangent < 0.05, atf<= 6 logs tangent = 0.05 samples
GH=z
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tissue simulating liquid.

**  Mote: Compatibility restrictions apply certain liquid components mentioned in the standard,
containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards

[1]1 OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields®, Edition 01-01

[2]1 IEEE 1528-2003, *Recommendad Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques, December 2003

[3] IEC 62208-1 ed1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determing the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)®, 2005-02-18

[4] IEC 62208-2 ed1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of body-worn SAR measurements and system performance checks as specified in [1 — 4]
and further standards.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52102
Extrapolation Advanced Extrapolation

Phantom Madular Flat Phastom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratic = 1.4 (Z direction)

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

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

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 38.0 4,66 mha/m

Measurad Head TSL parameters {(220202)°C B526% A47 mho'm £ 6 %

Head TSL temperature change during test <05°C —_ -
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 ¢cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.80 Wikg

SAR for nominal Head TSL parameters narmalized to 1W T77.7 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 225 Wikg

SAR 1e¢ nominal Head TSL parametors normalized to TW 224 W/kg 2 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parametars and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parametors 220°C 359 4.76 mho/m

Measured Hoad TSL parameters (22.0£02)°C 35326% 457 mho/m =6 %

Head TSL temperature change during test <05"°C - -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em” (1 g) of Hoad TSL Condition

SAR measured 100 mW input power 8.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 237 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.5 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameders and calculations were applied
Tempersture Pormittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mha/m

Measured Head TSL parameters (220202)°C 350:+6% 477 mho/m = 6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.39 Wikg

SAR for nominal Head TSL parameters normalized to TW B3.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.38 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.7 Wikg = 19.5 % (ke2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applisd
Temperature Permittivity Conductivity

Nominai Head TSL parameters 220°C 355 5.07 mhaim

Measured Head TSL parameters (220=202)C 349+6% 4.88 mho/m + 6 %

Head TSL 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 measwred 100 mW input powear 8.52 Wiy

SAR for nominal Head TSL parameaters nosnalized to TW B4.8 Wikg = 19.9 % (k»2)

SAR averaged over 10 cm’ (10 g) of Head TSL candition

SAR measured 100 mW input power 243 Whao

SAR far nominal Head TSL parameters nommalized o 1W 24.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°'C 353 527 mba'm

Measured Head TSL parameters (220=02)°C M6+8% 5.08 mha/m = 6%

Head TSL temperature change during test <05'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 8.05 Wikg

SAR for nominai Head TSL paramaters noemalized to 1W B50.0 Wkg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input powsar 228 Wik

SAR for nominal Head TSL parameters nommalized to 1W 22.7 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calkeulations were appliod
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49.0 5.30 mho/m

Moasured Body TSL parameters (220202 C 47626% 5.43 mha/m « 6 %

Body TSL temperature change during test <05"C - -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Bady TSL Condtion

SAR measured 100 MWV input powar 738 Wikg

SAR for naminal Body TSL parameters norrnalized to 1W 734 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW input power 2,08 Wiy

SAH for nominal Body TSL parameters normakzed to 1W 20.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parametars and calculations were applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.42 mho/m

Measured Body TSL parameters (220202)C 474 :6% 5.56 mho/m = 6 %

Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Conditon

SAR measured 100 mW input power 7.33 Wikg

SAR for nominal Bady TSL parameters normalized to 1W 72.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition

SAH measured 100 mW input power 2.06 Wikg

SAR for nominal Body TSL parameters nommalized 10 1W 20.5 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following paramesers and calculations were apphad
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°'C 288 4.65 mha/m

Measured Body TSL parameters (220+02)°C 47026% 5.83 mhaim + 6 %

Body TSL temperature change during test <05°C - ad
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Candition

S5AR measured 100 mW Input powar 7.80 Wikg

SAR for naminal Bedy TSL parameters normnalized to 1W 78.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW Input power 216 Wikg

SAR for nominal Body TSL parameters

normmakzed to 1W

21.7 Wikg + 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The lollewing parametars and calkcuations were applied

Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho'm

Measured 8ody TSL parameters (220+02)C WH6% 587 mhams 6%

Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condtion

SAR measured 100 mW nput powes 7,84 Wikg

SAR for nommnal Body TSL parameters rarmalized fo 1W 80.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL cond#ion

SAR measured 100 mW mput power 223 Wikg

SAR for nominsl Body TSL paramaters narmalized 1o 1W 22.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mho/'m

Measured Body TSL parameters {220202)°C 465+6% 6.25 mho'm £ 6 %

Body TSL temperature change during test <05°C — - e
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL | Condittion

SAR measured 100 MW input powes 7 44 Wikg

SAR for nominal Body TSL paramaters normakzed to 1W 75.5 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Inplt power 207 Wikg

SAR for noxrinal Body TSL parameters notrmalized o 1W 21.0 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, transiormed to feed point 4800 -B7/

Return Loss -21,008
Antenna Parameters with Head TSL at 5300 MHz

impedance, lransiormed to faed point 44870Q-52K

Return Loss -2524d8
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to foed paint 51901702

Retumn Loss -321dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 5400-074

Return Loss «28.1 08
Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transtormed 1o feed poim S880Q-2612

Return Loss -234d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed poat 509Q-82|Q

Return Loss ~241dB
Antenna Parameters with Body TSL at 5300 MHz

impedance, transtormed to feed paint 48901-22i0

Retumn Loss -322dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, lransformed 1o feed point 5060-37M

Retumn Loss -28.7dB8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transforrned 1o feed point 5920-121Q

Ratum Loss -21408

Cenificate No. DSGHzV2-1040_Jun1@

SGS Taiwan Ltd.

t(886-2) 2299-3279 f

Page 9 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.
FrIES AR - SRR B AT IR CREAOOR » A& ARLEAN EIEH AT - R A -

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 w ww.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 i ntervention only and within the limits of Clie nt'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.

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7# % 7 % % #74* 2 ¥ Bl % 7 1§ 134 55
(886-2) 2298-0488

www.tw.sgs.com

Member of SGS Group



Report No. :E5/2019/90011
Rev: 01
Page: 67 of 73

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed to feed point 5510-061K ]
Retum Loss -26308 I

General Antenna Parameters and Design

LEloctncal Delay (one direction) ] 1201 ns ]

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

The dipole is mads of standard semirigid coaxial cable. The center conductor af the feading kne is directly connected to the

second arm of the dipole. The antenna is therafore shon-circuited for DC-signais, On some of the dipoles, small end caps

.are added to the mm Arms in order 1o improve matching when loaded acoording 1o the position as explainad in the
Measurament Conditions” paragraph. The SAR dats are not affected by this change, The everall dipole length is still

accordng to the Standard

No excessive force must be applied to the dipole arms. because they might bend or the soldered connettions near the

feedpoint may ba damaged

Additional EUT Data

Manufactured by I SPEAG ]
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DASYS Validation Report for Head TSL

Diste: 21.06.2019
Test Laboratory; SPEAG, Zurich. Switzerdand
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1040

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 3500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 6 = 4.47 S/im; & = 35.5; p = 1000 kg/m”*,
Medium parameters used: f= 5300 MHz: o = 4.57 S/m: & = 35.3; p= 1000 kg/m”
Medium parameters used: f = 5500 MHz: 6 = 4.77 S/m; &, = 35: p = 1000 kg/m’
Medium parameters wsed: = 5600 MHz: 0 = 4.88 S/im: 2 = 34.9; p= 1000 kg/m'
Medium parameters used: = 5800 MHz: o = 5.08 S/m: g = 34.6; p= 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS2 Configuration;

* Probe: EX3DV4 - SN3503; Convi(5.64, 5.64, 5.64) & 5200 MHz,
ConvIH5.39, 539, 5.39) @ 5300 MHz, ConvF(5.1, 5.1, 5.1) @ 5500 MHz,
CoavF{4.95, 495, 4.95) @ 5600 MHz. ConvF(4.96, 4.96, 496) @ 5800 MHz; Calibrated; 25.03.2019

o Sensor-Surface: Ldmm (Mechanical Surface Detection)
*  Electronics: DAEA Sn601; Calibrased: 30,04 2019
o Phantom: Flat Phantom 5,0 (front); Type: QD 000 P50 AA; Serial; 1001

*  DASYS252.10.2(1504); SEMCAD X [4.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value « 75.53 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 7.8 W/kg: SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 17,7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dyedmm, dy=4mm, dz=1 4mm

Reference Value = 77.14 Vim, Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(] g) = 8.28 W/kg: SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 18.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4dmm. dz=1 4mm

Reference Valoe = 7585 Vim: Power Drift = 0.04 dB

Peak SAR (extrapoluted) » 322 Wikg

SAR(1 g) = 8.39 W/kg: SAR(10 g} = 2.38 W/kg

Mirximum vilue of SAR (measured) = 19.8 W/kg
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DASY5 Validation Report for Body TSL

Date: 24.06.2019
Test Luborutory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040

Communication System: UID O - CW; Freguency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency; 5800 MHz

Medium parameters used: { = 5200 MHz: 6 = 543 S/m; g, = 47.6; p = 1000 kg/m',

Medium parameters used: = 5300 MHz: o = 5.56 S/my; £o» 4742 p = 1000 kg/m”,

Medium parameters used: = 3500 MHz, o = 5.83 S/m, ¢, =47, p = 1000 ky/m',

Medium parameters used: { = 5600 MHz; 6 = 597 S/m; &, = 40.8; p= 1000 kg/m",

Medium parameters used: [= 5800 MHz; ¢ = 6.25 S/m; & = 46.5; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST 063.19-201 1)

DASYS2 Contiguration:

s Probe: EXIDV4 - SN3503; ConvF(5.14, 5,14, 5.14) @ 5200 MHz,
ConvF(5.25, 5.25, 5.25) @ 5300 MHz, Convi4.79, 4.79, 4.79) @ 5500 MHz,
ConvF(4.74, 4.74, 4.74) @ 5600 MHz, Convi{4.62, 4,62, 4.62) @ 5300 MHz; Calibrated: 25.03.2019

o Sensor-Surface: 1.4mm (Mechanical Surface Detection])
o Electronics; DAEA Sn601; Calibrated: 30.04,2019
o Phantom: Flut Phantom 5.0 (hacky; Type: QD 000 PSO AA; Serial: 1002

o DASYS5252.10.2(1504): SEMCAD X 14.6,12(7470)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=2mm, dy=2mm. dz=| 4mm

Reference Valve = 68.41 Vim; Power Drift = -0.02 dB

Peak SAR (extrapointed) = 27,4 Wikg

SAR(1 g) = 7.38 W/kg; SAR(10 g) = 2.08 W/kg

Maximum vilue of SAR (measured) = 17.5 Wkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=] 4mm

Reference Value = 66,48 Vim; Power Drift = -0.02 dB

Peuk SAR (extrapolated) = 28.5 Wikg

SAR(] g) = 7.33 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=2mm, ds=14mm

Reference Value » 67.29 Vim; Power Drift =-0.04 dB

Peak SAR (extrupofated) = 32,3 Wikg

SAR(I g) = 7.80 W/kg: SAR{10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 19.2 Wikg
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- End of report -
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