SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC ID: 2AM8GCHAMELEONH Report No.: LCS210324104AE
4.8 System Check Results
Test mode:835MHz(Body)
Product Description:Validation
Model:Dipole SID835
E-Field Probe:SSE2(SN 31/17 EPGO324)
Test Date: March 25, 2021
Medium(liquid type) HSL 850
Frequency (MHz) 835.0000
Relative permittivity (real part) 55.42
Conductivity (S/m) 0.99
Input power 100mwW
Crest Factor 1.0
Conversion Factor 1.59
Variation (%) -1.350000
SAR 10g (W/Kg) 0.595285
SAR 1g (W/Kg) 0.982421
SURFACE SAR VOLUME SAR
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Test mode:1800MHz(Body)

Product Description:Validation

Model :Dipole SID1800

E-Field Probe:SSE2(SN 31/17 EPG0324)
Test Date: March 30, 2021

Medium(liquid type) HSL_1800
Frequency (MHz) 1800.0000
Relative permittivity (real part) 53.45
Conductivity (S/m) 1.56
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.68
Variation (%) 2.110000
SAR 10g (W/Kg) 1.983284
SAR 1g (W/Kg) 3.795458
SURFACE SAR VOLUME SAR
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Test mode:1900MHz(Body)
Product Description:Validation
Model :Dipole SID1900
E-Field Probe: SSE2(SN 31/17 EPGO0324)
Test Date: April 08, 2021
Medium(liquid type) HSL_1900
Frequency (MHz) 1900.0000
Relative permittivity (real part) 52.53
Conductivity (S/m) 1.58
Input power 100mwW
Crest Factor 1.0
Conversion Factor 1.93
Variation (%) 0.130000
SAR 10g (W/Kg) 2.103425
SAR 1g (W/Kg) 4.214351
SURFACE SAR VOLUME SAR
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Test mode:2450MHz(Body)

Product Description:Validation
Model:Dipole SID2450

E-Field Probe:SSE2(SN 31/17 EPGO324)
Test Date: April 15, 2021

Medium(liquid type) HSL_2450
Frequency (MHz) 2450.0000
Relative permittivity (real part) 53.22
Conductivity (S/m) 1.96
Input power 100mwW
Crest Factor 1.0
Conversion Factor 1.95
Variation (%) 2.360000
SAR 10g (W/Kg) 2.389351
SAR 1g (W/Kg) 5.203013
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Test mode:2600MHz(Body)
Product Description:Validation
Model:Dipole SID2600
E-Field Probe: SSE2(SN 31/17 EPG0O324)
Test Date: April 19, 2021
Medium(liquid type) HSL_2600
Frequency (MHz) 2600.0000
Relative permittivity (real part) 52.31
Conductivity (S/m) 2.13
Input power 100mwW
Crest Factor 1.0
Conversion Factor 1.94
Variation (%) 3.250000
SAR 10g (W/Kg) 2.458302
SAR 1g (W/Kg) 5511138
SURFACE SAR VOLUME SAR
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Test mode:5200MHz(Head)

Product Description:Validation
Model:Dipole SID5000

E-Field Probe: SSE2(SN 31/17 EPGO324)
Test Date: April 22, 2021

Medium(liquid type) MSL_5000
Frequency (MHz) 5200.0000
Relative permittivity (real part) 36.0
Conductivity (S/m) 4.66
Input power 100mwW
Crest Factor 1.0
Conversion Factor 1.56
Variation (%) -3.020000
SAR 10g (W/Kg) 5.512210
SAR 1g (W/Kg) 15.467034
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4.9 SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and
frequency band combination according to FCC KDB 865664 D02;

#1

Test Mode: Hotspot GSM850MHz,Middle channel(Body Rear Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: March 25, 2021

Medium(liquid type) MSL_850
Frequency (MHz) 836.6000
Relative permittivity (real part) 55.40
Conductivity (S/m) 0.97
E-Field Probe SN 31/17 EPGO324
Crest Factor 2.0
Conversion Factor 1.59
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) 1.290000
SAR 10g (W/Kg) 0.047025
SAR 1g (W/Kg) 0.087123
SURFACE SAR VOLUME SAR
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#2

Test Mode: Hotspot GPRS1900MHz, Middle channel(Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 08, 2021

Report No.: LCS210324104AE

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 52.56
Conductivity (S/m) 1.54
E-Field Probe SN 31/17 EPGO324
Crest Factor 2.0
Conversion Factor 1.93
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.900000
SAR 10g (W/KQg) 0.009158
SAR 1g (W/Kg) 0.014256
SURFACE SAR VOLUME SAR
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#3

Test Mode: Hotspot WCDMA Band V, Middle channel(Body Rear Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: March 25, 2021

Medium(liquid type) MSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 55.39
Conductivity (S/m) 0.98
E-Field Probe SN 31/17 EPG0324
Crest Factor 1.0
Conversion Factor 1.59
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.490000
SAR 10g (W/Kg) 0.376232
SAR 1g (W/Kg) 0.687214
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#4

Test Mode: Hotspot WCDMA Band II,MIddle channel(Body Rear Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 08, 2021

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 52.74
Conductivity (S/m) 1.55
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.93
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.580000
SAR 10g (W/Kg) 0.160256
SAR 1g (W/KQg) 0.301025

SURFACE SAR
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#5

Test Mode: Hotspot LTE Band 2, 1RB, Middle channel(Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 08, 2021

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 53.62
Conductivity (S/m) 1.51
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.93
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.930000
SAR 10g (W/Kg) 0.077006
SAR 1g (W/Kg) 0.135027
SURFACE SAR VOLUME SAR
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#6

Test Mode: Hotspot LTE Band 4, 1RB, Middle channel(Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: March 30, 2021

Medium(liquid type)

MSL_1800
Frequency (MHz) 1732.5000
Relative permittivity (real part) 52.92
Conductivity (S/m) 1.50
E-Field Probe SN 31/17 EPG0324
Crest Factor 1.0
Conversion Factor 1.68
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan

5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%)

2.080000

SAR 10g (W/Kg) 0.070125

SAR 1g (W/Kg) 0.137027
SURFACE SAR VOLUME SAR
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#i

Test Mode: Hotspot LTE Band 5, 1RB,High channel (Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: March 25, 2021

Medium(liquid type) MSL_835
Frequency (MHz) 848.3000
Relative permittivity (real part) 41.68
Conductivity (S/m) 0.90
E-Field Probe SN 31/17 EPG0324
Crest Factor 1.0
Conversion Factor 1.55
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.140000
SAR 10g (W/Kg) 0.191025
SAR 1g (W/KQg) 0.331254
SURFACE SAR VOLUME SAR
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#8

Test Mode: Hotspot LTE Band 7, 1RB,High channel (Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 19, 2021

Medium(liquid type) MSL_2600
Frequency (MHz) 2560.0000
Relative permittivity (real part) 52.36
Conductivity (S/m) 2.15
E-Field Probe SN 31/17 EPG0O324
Crest Factor 1.0
Conversion Factor 1.94
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.080000
SAR 10g (W/Kg) 0.164215
SAR 1g (W/KQg) 0.307218
SURFACE SAR VOLUME SAR
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#9

Test Mode: Hotspot 802.11b(WiFi2.4G),Middle channel (Body Front Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 15, 2021

Medium(liquid type) MSL_2450
Frequency (MHz) 2437.0000
Relative permittivity (real part) 52.41
Conductivity (S/m) 1.95
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.95
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.430000
SAR 10g (W/KQ) 0.046521
SAR 1g (W/Kg) 0.087214
SURFACE SAR VOLUME SAR
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#10

Test Mode: IEEE 802.11a (WiFi5.2G),High channel(Body Rear Side)

Product Description: Chameleon-H
Model: E9XG-A05-M
Test Date: April 22, 2021

Medium(liquid type) MSL_3.5-6G
Frequency (MHz) 5240.0000
Relative permittivity (real part) 49.98
Conductivity (S/m) 5.44
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.56
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.270000
SAR 10g (W/Kg) 0.130257
SAR 1g (W/KQ) 0.230145
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5. ALIBRATION CERTIFICATES
5.1Probe-EPGO324 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref : ACR.281.2.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.
1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD
BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 31/17 EPGO324

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144
W
ilacm

- |ACCREDITED
“ealn

(.‘ulihraliun Dute H)/OS/"M‘)

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field

Probe calibration performed i MVG USA using the CALISAR / CALIBAIR test bench, for use
with & COMOSAR system only., All cahbration results are traceable to national metrology
mstitubions

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 67 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD

FCC I1D: 2AM8GCHAMELEONH

Report No.: LCS210324104AE

Name

Prepared by : Jérome LUC

Checked by : Jérome LUC

Approved by : Kim RUTKOWSKI

COMOSAR E-FIELD PROBE CALIBRATION REPORT

| Date
10/8/2019

Function
Product Manager

Product Manager 10/872019

Quality Manager 10/8:2019

Customer Name
Shenzhen 1L.CS

Ref® ACR281.2.18 SATU A

Signature
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Distribution : Compliance Testing
Laboratory Ltd.
Issue | Date | Modifications
A ‘ 10/82019 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 281.2.18 SATU A
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.281.2.18. SATU.A

1 DEVICE UNDER TEST

Device Under Test

Device Type | COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 31/17 EPGO324
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.189 MQ
Dipole 2: R2=0.203 MQ
Dipole 3: R3-0.218 MQ

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CEI'IEC 62209 standards.

Figure 1 - MVG COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 7 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3  MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI'IEC 62209 standards provide
recommended practices for the probe calibrations. including the performance characteristics of
terest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide. performing a power
sweep to cover the SAR range 0.01W/kg to 100W /kg.

Page: 4/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR-281.2.13 SATU.A

3.2 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

3.3 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit 1s 10 mW/kg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps.  The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°~1807) in 157 increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect. the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface. the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.,

Uncertainty analysis of the probe calibration in waveguide
FRR SERELY Uncertainty Probability I 3 Standard
OR SOURCES. value (%) Distribution Divisar o Uncertainty (%)

Incident or forward power 3.00%% Rectangular \,"'3 | I 1.732%
Reflected power 3.00% Rectangular \,"3 | 1 1.732%
Liquid conductivity 5.00% Rectangular v'g | 1 2.887%
Liqusd permittivity 4.00% Rectangular v"3 | 1 2.305%
Field homogeneity 3.00% Rectangular v3 1 1.732%
Field probe positioning 5.00%% Rectangular \'5 | 1 2.887%
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Ref® ACR 281.2.18 SATU A

Fiell probe lincarity ‘ 3.00% Rectangular | \,"'3 [ 1.732%

Combined standard uncertainty ‘ ‘ 5.831%
Expanded uncertainty ‘ 1200

95 % confidence level k = 2 . Rt

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
| Liquid Temperature

[21°C
. Lab Temperature | 21°C
| Lab Humidity | 45 %

5.1 SENSITIVITY IN AIR

Nomx dipole 1 Normmy dipole [ Normz dipulci
L VAVMYY) | 2 (aVAVm)Y) |3 (uVAV/m)).
0.80 0.83 0.68

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) _ (mV) . {(mV)
95 _ 90 ‘ 93

Calibration curves ei=f{V) (i=1,2,3) allow to obtain H-field value using the formula:

E=\E'+E' +E

Calibration curves

631~ >
=B
o Sl
500 ) //;/
E 200 —t.
§ . __.}"/ Docle 1
—
:_': 300~ P Dodle 2
l.:l 200~ P
= 3
100 ,/
]';" |
0.00 002 004 006 008 010 013
Yakage V]
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5.2

COMOSAR E-FIELD PROBE CALIBRATION REPORT

LINEARITY

Lineanty

50 100

150 200 2%0
Erw Vim)

Linearityl+£1 13% (40 05dB)

5.3 SENSITIVITY IN LIQUID
Liquid Frequency Permittivity Epsilon (S/m) ConvF
(MHz+/-
100MHZ)
HL450 450 42.17 0.86 1 56
BLA45D 450 57.65 0,95 1.60
HL 750 750 40.03 0,93 1 45
BL750 750 56.83 1.00 1.50
'HL850 835 4219 090 1.55
BL850 835 54.67 1.01 1.59
HI1.900 900 4208 1.01 1.54
BLIOD 900) 55.25 1.08 1.60
HL 1800 1800 41.68 1.46 1.65
BL1800 1800 53.86 1.46 |.68
HL 1900 1900 38.45 1.45 1.86
BL1900 1900 53.32 1,56 1.93
HL 200 2000 3826 1.38 1.83
BL2000 2000 5270 1.51 | 89
HL2300 2300 39.44 1.62 1.95
BL2300 2300 54,52 1.77 201
HL2450 2450 37.50 1.80 191
131.2450 2450 5322 1.89 1.95
HL2600 2600 3980 1.9 1.89
BL2600 2600) 223 1.94
HL 5200 5200 467 1.50
BL5200 S200 5.51 1.56
HL5400 5400 4,87 .44
BL5400 5400 5.7 1.47
HL5600 5600 5.17 1.48
 BLS600 5600 577 153
HL 5800 5800 5.31 1.50
BLSR0OO 5800 6.10 1.55
LOWER DETECTION LIMIT: 9mW/kg
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5.4 ISOTROPY
HL90O MHz
- Axial isotropy:
- Hemispherical isotropy:

0.05dB
0.07dB

| LT
T
|1 | \
" |
o] T
L | :
Al 4
o l\ 4
\ |
HL1800 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.07 dB
tsolropy curas
‘ T
AR
A1 EEEE -
714 ! ! \
[ ‘. } "|
L | \ |
N L [
N
L e ‘ ;
T ¥

’)L‘lg:'.' 810

This document shall not be reproduced. except in full or in part, withowt the written apgprvoval of MVG
The information contaimed herein 15 1o be used only for the papose for which it ts submitted and (s not to

be released in whaole o paat without seritten approval of MG,

Ref® ACR 281.2.18 SATU A

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 74 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.281.2.18.5ATU.A
HL5600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.10dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Daserpton | | Motel . |WentitcationNo.| ¢y B e | N Dt
Flat Phantom MVG | SN-20109-SAMTH :’ eac:‘gfézd e X;:Sra;gd ks
COMOSAR Test Bench Version 3 NA ygﬁ?etzd Nooal gﬁ;ﬁd No: il
Network Analyzer Rmc’eg‘vi"“‘”a’z SN100132 0212016 02/2019
Reference Probe MVG EP 94 SN 37/08 102017 1072019
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY49070581 01/2017 01/2020
arpiter | Aathocomm | snode | Characlenized pror o Craraclrized g
Power Meter HP E4418A US38261458 01/2017 01/2020
Power Sensor HP ECP-E26A US37181460 01/2017 01/2020
Diectional Coupler | Narda 421620 | 01386 g’;f’agf;‘:ff’eg‘dﬁ‘ef g;f’a:lff’;‘gff’eg'ﬁ;g’
Waveguide Mega Industnies | 069Y7-158-13-712 l\,/ea(;ﬁra;gd Nocal :f(;ij?égd NGO
Waveguide Transition - Mega Industnes = 089Y7-158-13-701 :’;:ﬁraézd Nocal :Z:S‘:Zd Nooy
Waveguide Termination. Mega Industnes | 088Y7-158-13-701 :gﬁzgd Mool :f'q":i’?égd‘ ool
Tempe'as‘:gé r””’“""’y Control Compary 150798832 112017 1172020
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5.2 SID835Dipole Calibration Ceriticate

SATIMO

The MICTOW3VE VIsIon Company

SAR Reference Dipole Calibration Report

Ref : ACR.287.4.14. SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 07/14 DIP 0G835-303

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

Hac=NRA
%7~y [ACCREDITED
by bW Swiareran INT e22484l
10/01/2018

Summary:

['his document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable

to national metrelogy institutions
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SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
' Device Type | COMOSAR 835 MHz REFERENCE DIPOLE |
Manufacturer | Satimo |
 Model | SID835
_ Scri;:l .\’umhcr SN ()? 14 DIP ()(1815-?()1

Product Condition (new / used) New ]
A vearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

P ——

Fig‘l—l;e 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verifv that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY
All uncertainties listed below represent an expanded uncertamnty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to

Measurement Uncertamty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %

FPage: 5/11
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

Frequency. MHz

735 760 780 800 820 840 860 880 900 920 935
3

10-
. 15
= 20-
25
-30-
.35_
40

Frequency (MHz) Return Loss (dB) Requirement (dB) lmpcduncc
835 -24 .49 -20 M9Q+28Q

6.2 MECHANICAL DIMENSIONS

Frequency MHz Lmm hmm ' d mm
required measured required measured required measured
300 420.0 1 %. . | 250.0 =1 %. ‘ ' 6.35 =1 %.
450 [ 2900 21 %. . [ 166.7 =1 %. ‘ ‘ 6.35 =1 %. |
750 | 176.0 21 %. [ [ 100.0 21 %. [ . 6.35 21 %.
835 | 1610:1% | PASS | sesawn | PASS | s641%. PASS
900 ‘ 149.0 =1 %. . 8331 % ‘ ‘ 36+1%
1450 [ 89.121% ' [ 517 £1 % . . 36+1%
1500 . 80,5 £1 %, ‘ ‘ 50.0 1 %. . ‘ 3.6 £1 %.
1640 ‘ 79.0 £1 %. . [ 45.7 £1 %. . . 3.6 £1%.
1/50 . 75231% . [ 429 £1 %. . ‘ 36z1%.
1800 | nosaw% | | ar7a% | [ 3621,
1500 ' 68021 % ' . 3951 % ‘ ‘ 36:x1%
1950 [ 66,321 % . [ 38.5 =1 %, ‘ ‘ 3621% |
2000 | 64.5 £1 %. [ [ 37521 %. [ . 3.6+1%.
2100 ‘ 61.0 £1 %, l 35.7 £1 %. . l 361 %.
2300 . 55521 % ' » 326 1 % ' . 36:1%
2450 [ 51521 % . [ 304 £1% . . 36£1%
2600 [ 48,5 1 %, [ [ 28.8 £1 %. . . 3.6%1%. |
3000 ‘ 415 1 %, ‘ 250 £1 %. . ' 3.6z1%.
3500 37.021 %. l 264 £1% ' ' 36£1%
3700 [ 34721 % . [ 26.4 £1 %, . . 3.6 £1%.
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CELVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positioned below the bottom of the phantom. with
the dipole length centered and parallel to the longest dimension of the flat phantom. with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 ‘ ] ' SUREMEN"
F'e:a':z““' Relative permittivity (s,’) Conductivity (o) S/m
required measured required measured
300 5345 % 0.8745%
as0 43,55 % 0.8715%
750 41,915 % 0.89 5 %
835 41,5145 % PASS 0.9045% PASS
900 A1.5 5 % 0.97 $5 %
1450 40,515 % 12045 %
1500 40,445 % 1.2315%
1640 20.2 45 % 1.3145%
1750 40,115 % 13715%
1800 40,05 % 1.40 45 %
1900 10,0 45 % 14025 %
1950 40,015 % 1405 %
2000 40,05 % 1.40 45 %
2100 39.845% 1.49 £5 %
2300 39,515 % 16745%
2450 39.245 % 1,805 %
2600 39.045 % 1.96 5%
3000 38,55 % 2.4015%
3500 37.945% 29145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation, All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20709 SAMTI1
Probe SN 18/11 EPG122
Liguid Head Liquid Values: eps’ : 42.3 sigma : 092
Distance between dipole center and liquid 150 mm
Area scan resolution dx=8mm/dy=8mm
FPage: 7/11
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-
Zoon Scan Resolution
Frequency
Input power

-
dx=8mm/dy=8m/dz=5mm
835 MHz
20 dBm

Rel: ACR287A 14 SATUA

: Ligquid Tém.pa:x:»uurc | 21°C
Lab Temperature [ 21°C
Lab Humidity | 45 %
F'er:":z"“ 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required ' measured required [ measured

300 2.85 194
450 458 3.06 [
750 849 5.55
835 956 9,60 (0.96) 622 | 6.20(062)
900 109 6.99
1450 29 16
iStX? 30.5 168 |
1640 342 184
1750 364 193
1800 38.4 201 |
1500 397 205
1950 105 2089 [
2000 111 211 '
2100 43.6 219 [
2300 48.7 233
2450 524 ' 24 '
2600 55.3 24.6 [
3000 [ 63.8 25.7 [
3500 67.1 25

)
S
[l
R

TR

= N 101 il

: s N HEN
3 | ! L] A Y DU

o \11\\& 110 3 1Y
& 5 ., ) 5 5 1) B
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7.3 BODY LIQUID MEASUREMENT

g Relative permittivity (¢,) Conductivity (o) S/m
required measured required [ measured

150 61.9 15 % 0.80 25 %

300 | sa2s5% 092:5% |

450 [ 56.7 45 % 0.94 5% |

750 | “sssasw 0.96 £5 %

835 55.215% PASS 0.97 £5% PASS
900 55.0 25 % 10545% |

915 55.045 % 1.06 £5%

1450 54.0 15 % 13025 %

1610 | sasssu 14025% |

1800 | s33ss% | 15285% |

1900 53.335% 1.5245%

2000 | s33ssu 15255% |

2100 53.2$5% 1.6225%

2450 52745 % 1.9535%

2600 52515 % 2165%

3000 | 52085 % 27315% |

3500 51325% 33115%

5200 | as0s10% 530410% |

5300 48,9 +10% 542110 %

5400 | 487 110% 553$10% |

5500 | asst10% 565410% |

5600 | agss10% 577410% |

5800 48.2 110 % 6,00 +10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software | OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Body Liquid Values: eps’ : 54.1 sigma - 0.97
_Distance between dipole center and liquid | 150mm

Area scan resolution | dx=8mm/dy=8mm _

Zoon Scan Resolution | dx=8mm/dy=8m/dz=5mm
Frequency | 835 MHz

input power | 20 dBm
_Liguid Temperature j21°c

Lab Temperature 21°C

Lab Humidity | 45 %%
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'"’r;':‘:'"" 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
835 9,90 (0.99) 6.39(0.64)

N

N

| X]
\
1.2
w10 .
N
s 3 | ‘\%
i Do = il I 1)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

m i [Mentitcation Naf o S| T %:m
SAM Phantom Satimo SN-20/09-SAM71 .:’g';’irae‘g"' oo }‘g:ﬁf‘;‘;" 'f° o
COMOSAR Test Bench|  Version 3 NA :’ea(:{j’ifég"' No.cal :’eﬂf“;ﬁd No: cal
Network Analyzer Rmoegvi""warz SN100132 022016 02/2019
Calipers Carrera CALIPER-01 1212016 12/2019
Reference Probe Satimo EPG122 SN 18M11 102018 10/2019
Multimeter Keithley 2000 1188656 1212016 12/2019
Signal Generator Agilent E4438C MY439070581 1212016 12/20189
ober | paren | swow|Cmostsd o o Chantriedr
Power Meter HP E4418A US38261498 1212016 . 1212019
Power Sensor HP ECP-E26A US37181460 122016 ' 1212019
Directional Coupler Narda 4216-20 01386 g;?ra&:ge Q;e?eg:?r'ego g;?rarggatr:ig??egzic:reéo
L‘Z‘:‘ﬁj@‘g’j nzgf Control Company 11-661-9 8/2016 8/2019
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5.3 SID1800 Dipole Calibration Certificate

SATIMO

The MICTOW3VE VIsIon Company

SAR Reference Dipole Calibration Report

Ref: ACR.287.6.14.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800 MHZ
SERIAL NO.: SN 07/14 DIP 1G800-301

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

%7~y [ACCREDITED
by W Swiawran T e2z4eal
10/01/2018

Summary:

['his document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

' Device Type | COMOSAR 1800 MHz REFERENCE DIPOLE

Manufacturer | Satimo
Model SIDIS00
» Scri;xl .\’un}hcr | SN ()'77 14 DIP 1G800-301

Product Condition (new / used) | New
A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

P —

P'ig;r:- 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for svstem validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retumn loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench emplovs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY
All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to

Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) LExpanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CEI'TIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation

measurements.
Scan Volume Expanded Uncertainty
1 g 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE
Frequency, M-z
1700 720 740 1760 1800 1840 1860 1830 1900
10
15
0
30~
-40-
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -20.26 =20 43.1 Q +6.9Q
6.2 MECHANICAL DIMENSIONS
Frequency MMz Lmm hmm dmm
required measured required measured required measured

300 420.0 £1 % 250.0 £1 % 63521 %
450 290.0 £1 % 166.7 £1 %. 6.3521%
750 176.0 £1 % 100.0 £1 % 6.3521%
835 161.0 £1 % 8938+1% 3.611%
800 1490 £1 % 833£1% 3.611%.
1450 89.1£1%. 51.7 21 %. 3.6+1%
1500 80521 % S00£1% 3641 %
1640 79021 % 45,7 £1 % 3.611°%
1750 75221 %. 429 £1%. 3.6+1 %
1800 720 %1% PASS 41,7 £1% PASS 3.6 1 % PASS
1900 68021 % 3951 % 3.611 %
1950 66.3 £1 %. 385 £1 %. 3641
2000 64521 % 3751 %. 3.641%
2100 61.021% 35.7t1% 361l
2300 55.5 £1 %. 32.6£1%. 3.6+1%
2450 51521%, 304 £1 %. 3.6+1%
2600 48521 % 288 ¢l %. 3.6l
3000 41521 % 25021 % 3.611%
3500 37.0t1 % 26411 % 3.611%
3700 34.7+1 % 264 £1% 3.6+1%
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positioned below the bottom of the phantom. with
the dipole length centered and parallel to the longest dimension of the flat phantom. with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 : : TEASUREMEN
"ea":z ey Relative permittivity (s, Conductivity (o) S/m
required measured required measured

300 [ 4535 % 0.87 5% [

450 43515 % 0.8715%

750 419:5% 0.8925%

835 41525 % 0.90 5%

900 | 41525 % 0.97 25 %

1450 40525 % 1.2025%

1500 40.4 £5 % 12325%

1640 | a025% 1.3125%

1750 40.15% 13725%

1800 40.0 25 % PASS 1.4025% PASS
1900 | 40025 % 14025% |

1850 40.0£5 % 1.40 5%

2000 40.0 £5 % 1.4025%

2100 39.845% 1.49 25 %

2300 | 39545 % 16725%

2450 39.215% 1.80125%

2600 39.0£5 % 1.96 5%

3000 385:25% 24025%

3500 | 379s5% 29125%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20/09 SAMT7T1
Probe SN 18/11 EPG122
Liguid Head Liquid Values: eps’ : 41.3 sigma : 1.38
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
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' V/j.ﬁ;.\nchnn' Resolution d\ Smm dy=8m/dz Smm
Frequency | 1800 MHz
| Input power | 20 dBm
Liguid Temperature | 21°C
| Lab Temperature | 21°C
‘Lab Humidity |45 %
"e;“::"“ 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
required V measured . required A measured
300 | 2‘85 ‘ ] 17‘9& [ 7 7
450 | 4.58 ‘ ~ 3.06 |
750 | 849 ' ' 5.55 |
835 ‘ 9.56 . ’ 6.22
300 . 109 ‘ ' 6.99
1450 [ 29 . . 16 |
1500 ‘ 305 . l 16.8
1640 | 342 ' [ 18.4 [
1750 | 364 [ . 193
1800 . 384 ' 38.13(3.81) . 20.1 20.20{2.02) I
1500 . 39.7 ‘ ' 20.5 [ .
1950 | 405 ' ~ 209 |
2000 | 111 ' ' 21.1 |
2100 . 43.6 ' ‘ 219
2300 [ 48.7 ' ‘ 233
2150 | 52.4 [ [ 7 24 |
2600 l 553 ' . 24.6
3000 | 638 ‘ . 257
3500 ‘ 67.1 ' . 25
e 3

l"t’lﬂz".‘ 811
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7.3 BODY LIQUID MEASUREMENT

o Relative permittivity (¢} Conductivity (o) S/m
required measured required [ measured
150 61.9%5 % 0.80 25 %
300 | sa2ss% 092:5% |
450 | se7ss% 09as5% |
750 | “sssas% 0.9625% |
835 55.215% 0.9715%
900 55,045 % 1.05 45 %
915 55.045 % 1.06 45 %
1450 54.015 % 1305 %
1610 | sasssw 14025% |
1800 | 533s5% |  PASS | 152#5% |  PASS
1900 53.385% 1.5215%
2000 | s533s5% 15225%
2100 53.245% 1.6225%
2450 52745 % 1.955%
2600 52515 % 21615%
3000 | 52015 % 273:5%
3500 51325% 33115%
5200 | as0+10% 530410% |
5300 48,9 +10% 5.42+10%
5400 | 487410% 553$10% |
5500 | aset10% 565410% |
5600 | asst10% 577410% |
5800 48.2 110 % 6,00 +10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software | OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liguid Body Liquid Values: eps’ | 53.3 sigma - 1.51
Distance between dipole center and liquid | 100mm

Area scan resolution | dx=8mm/dy=8mm _

Zoon Scan Resolution | dx=8mm/dy=8m/dz=5mm
Frequency | 1800 MHz

Input power | 20 dBm

Liguid Temperature [21°C

Lab Temperature 21°C

Lab Humidity | 45 %
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: .
v o 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 39.03 (3.90) 20,65 {2.07)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

mwon nm:::dc:m/ Mesthoation No.| o i [N ot
SAM Phantom Satimo SN-20/09-SAMT1 _ygﬁfégd' o }’e‘:;ﬁfé‘;d f‘° s
COMOSAR TestBench|  Version 3 NA :’efl“g’if;gd' No.cal }fq':f'lfégd No. cal
Network Analyzer Rmaegvimwarz SN100132 022016 0212019
Calipers Carrera CALIPER-01 122016 12/2019
Reference Probe Satimo EPG122 SN 1811 102018 1072019
Multimeter Keithley 2000 1188656 122016 12/2019
Signal Generator Agilent E4438C MY49070581 1212016 1212019
amoter | Astewonm | sow_[cremceresd ey Carterandpr
Power Meter HP E4418A US38261498 1212016 ' 1212019
Power Sensor HP ECP-E26A US37181460 1212016 . 12/2019
Directional Coupler Narda 4216-20 01386 g;?ra&e ggf:jeggﬁggo gg?rasgegsfgegﬁﬁre;o
Leu“r’n‘i’gg'gfng‘f Control Company 11-661-9 812016 82019
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5.5SID1900 Dipole Calibration Certificate

SAR Reference Dipole Calibration Report

Ref: ACR.273.2.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 38/18 DIP 1G900-466

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

|IACCREDITED

(‘allbratlon Dd((‘ 09/74/"018

Summary:

['his document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
| Device Type | COMOSAR 1900 MHz REFERENCE DIPOLE |
Manufacturer | Satimo |
Model ' SID1900
_ Scri;:l .\’umhcr SN 30/14 DIP1G900-333

Product Condition (new / used) New ]
A vearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

[

Fig‘l—lre 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verifv that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed agamst a liquid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set [orth for a 2
mm phantom shell thickness.,

5 MEASUREMENT UNCERTAINTY
All uncertainties listed below represent an expanded uncertamty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to

Measurement Uncertamty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC ENS50361 and CEI'IEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
1 g 20.3 %
10g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
1880 1900 1920 1540 1960 1980 2000

1,dB

40
Frequency (MHz) = Return Loss (dB) | Requirement (dB) Impedance
1900 _ -22.98 -20 | 50.9Q+6.7;Q

6.2 RETURN [LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
»00 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

1.dB

Frequency (MHz) Return Loss (dB) | Requirement (dB) | Impedance

1900 -20.28 -20 49.2 Q + 9.4 Q2
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured

300 A420.0 £1% 250.0 £1 %. 6.3521%
450 290.0 £1 % 166.7 £1 %. 6.3521%
750 176.0 £1 % 100.0 £1 % 6.3521%
835 161.0 £1 % 89.8 1 %. 3641 %
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR262.8:14.5ATU.A
900 149.0 $1%. 83341 % 3.611%
1450 89.1 1%, s1741% | 3.641% '
1500 80.5 £1 % 50,041 %. 3.641%
1640 79.0 41 %. 45.7 $1%. 3641%
1750 75221% 429£1%, 3.611%
1800 720£1%. aTH% | 3681% |
1900 68.041 % PASS 39551 %. PASS 3.611% PASS
1950 66.3 £1 %, BS1% | 3641% | ‘
2000 64.5 £1 %, 375 £1%. 3.611%
2100 61.0%1 %, 35.7 £1 %. 3641%
2300 55.5+1 %, 326+1 % 3641 %,
2450 51.5 21 %. 0481% | 3.641% ‘
2600 48511 % 28.8 £1 %. 3.6 1%
3000 415%1 %, 25041 %. 3.641%
3500 37.0£1% 6421% | 3641% '
3700 30741 % 6421% | 3641% ‘

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEUIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled flat phantom. with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom. with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASUREMENT

"em"" Relative permittivity (£.") Conductivity (o) S/m
required measured required measured
300 | asassw 087¢5% |
aso | a3sesw 08745% |
750 41915 % 0.89 £5 %
835 41545 % 0.90 £5 %
900 41525 % 0.97 £5 %
1450 | 40535 % 12025% |
1500 40.4 £5 % 1.2315%
1640 | a0215% 13125% |
1750 40.1 25 % 13725%
1800 | 40025 % 1.40 £5 %
1500 | 40025 % PASS 14025% | PASS
1950 40.025 % 1.4025%
2000 | 20015% 1.4045%
Page: 7/11
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC ID: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR262 8:14.SATU.A
2100 39825% 1.49+5%
2300 | 3055 % 167 5%
2450 39.245 % 1.80 25 %
2600 39.025 % 19625%
3000 38515 % 24015 %
3500 | 37915 % 29145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.

Software | OPENSAR V4 __
| Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liguid | Head Liquid Values: eps’ - 41.1 sigma : 1.42
~Distance between dipole center and liquid 10.0mm

| dx-8mm/dy=Smm
dx-8mm/dy=8m/dz=5mm

Area scan resolution
Zoon Scan Resolution

Frequency | 1900 Mz
Input power 20 dBm
Liquid Temperature 21°C
_Lab Temperature 21°C
Lab Humidity | 45 %
e T 18 SAR (W/kg/W) 10 SAR (W/kg/W)
required measured required measured
300 285 194
450 4.58 3.06
756 [ é:dg 5.55 |
835 ' 9.56 6.22
900 109 6,99
1450 29 16
1500 [ 30.5 168 |
1640 342 184
1750 364 193
1800 384 20.1
1900 [ 39.7 39.84 (3.98) 205 [ 20.20{2.02)
1950 | 405 208 |
2000 1.1 211 |
2100 436 219
2300 48.7 233
Page: 8/11

This document sl wot be reproduced, except in full or in part. withow the written apyroval of SATIMO.
The information comtained herein is to be wsed only for the purpose for which it is submitted and i s not to
be released in whole or part without weitten approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 106 of 151




FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR262 8:14. SATU.A

SATIMO
2450 52.4 24
2600 55.3 24.6
3000 638 25.7
3500 67.1 25
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7.3 BODY LIQUID MEASUREMENT
Fre&u::w Relative permittivity (g,') Conductivity (o) S/m
required ' measured required measured

150 61.9 25 % 0.80 15 %

300 58.2 25 % 0.92 5%

430 56.7 £5 % 0.94 25 %

750 55.5 25 % 0.96 25 %

835 55.2 25 % 0.97 25 %

200 55.0 25 % 1.05 25 %

915 55.0 45 % 10625% |

1450 54.045 % 13045%

1610 53.8 £5 % 1.40 £5 %

1800 53.3 25 % 1.5225%

1900 53.3 25 % PASS 15245% PASS

2000 53.3 25 % 1.52 25 %
2100 53.2 5 % 1.62 25 %

2450 52745 % 1.9525%

2600 52515 % 21635% |

3000 52.0 45 % 27325%

3500 51.3 £5 % 33115%

5200 49.0 +10 % 5.30+10%

5300 48,9 10 % 5.42 +10 %

5400 48.7 +10% 5.53+10%

P(?'sz’.' 91l
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR262 8.14.5ATU.A
SATIMO
5500 | ages10% | | 5.65+10%
5600 48.5 410 % 5.77 +10 %
5800 48.2 +10% 6.00110 %

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
| Phantom | SN 20/09 SAM71
Probe | SN18/11 EPG122
Liquid | Body Liquid Values: eps” : 54.2 sigma - 1.54
| Distance between dipole center and liquid | 10.0 mm
Area scan resolution | dx=8mm/dy=8mm
Zoon Scan Resolution | dx=8mm/dy=8m/dz=5mm
Frequency | 1900 MHz
| Input b\w\\‘cr 120 d_Hh
| Liguid Temperature |21°C
Lab Temperature |21°C
| Lab Humidity |45 %
Fre’:u::cv 1.g SAR {W/kg/W) 10 g SAR (W/kg/W)
measured measured
1900 43.33 (4.33) 2159 (2.16)
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC ID: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 262 8.14.SATU.A
SATIMO

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Next Calibration

Description | Model . Calibration Date v Date
SAMPraniom | Satmo | SN-20/08-SAMT1 ;g"’o:'t‘:fégd Noxs }fc'lﬁfégd' Pio: ol
COMOSAR Test Bernch  Versin3 | NA ‘;’eac;'lff;zd No cal ;g:f;gd‘ No cal
Network Analyzer R“wefvic“warz SN100132 02/2016 02/2019
Calipers . Ca”rrera . CALIPER-01 ' 12/2016 . 1212019
Reference Probe . Satimo . EPG122 SN 18111 10/2018 . 102019
Multimeter Keithley 2000 1188656 12/2016 122019
Signal Generator ' Agilent E4438C ' MY49070581 12/2016 ' 1212019
ite | perwomn | suoss_|Cageasa o G mor
Power Meter HP E4418A US38261498 1212016 1212019
PowerSensor | HPECPE28A | USoTi81460 | 1212016 | 12n019

; Characterized pricr to Characterized prior to
Diractional Coupler [ Narda 421620 e test No cal required. /test No cal required.

Temperature and |
Humidity Sensor Control Company 11-661-9 8/2016 8/2019
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5.6SID2450 Dipole Calibration Ceriticate

SATIMO

The MICTOW3VE VIsIon Company

SAR Reference Dipole Calibration Report

Ref: ACR.287.8.14. SATU.A

—_—

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: SN 07/14 DIP 2G450-306

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

N\,
. //—\\\ (ACCREDITED)
TR Calaration ZERT 322362
10/01/2018

Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.287.8:14.SATU.A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE DIPOLE CALIBRATION REPORT Refl ACR 8T B.14.SATU.A
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
| Device Type | COMOSAR 2450 MHz REFERENCE DIPOLE |
Manufacturer | Satimo |
 Model | SID2450
_ Scri;:l .\’umhcr SN ()? 14 D!P,ZG_“SOT}Q(,’

Product Condition (new used) New ]
A vearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

P ——

Fig‘l—l;e 1 - Satimo COMOSAR Validation Dipole
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC ID: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref! ACR287 8.14.SATU.A
SATIMD

4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verifv that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retumn loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent, The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to
Measurement Uncertamty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C., CENELEC EN50361 and CEIIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH

Report No.: LCS210324104AE

3 SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR287.8.14.5ATU.A
SATIMOD
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE
Frequency, MHz
2350 2420 2440 2460 2480 2500 2520 2550
10-
o
20~
26
30
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -25.59 =20 44.7 Q- 1.1jQ
6.2 MECHANICAL DIMENSIONS
Frequency MHz Lmm h mm dmm
required measured required measured required measured
100 420.0 £1 % 250.0 £1% 6.3521%
450 290.0 +1 % 166.7 £1 %. 6.3521%
750 176.0 £1 % 100.0 £1% 6.35 21 %.
835 161.0 £1 % 89.3+1% 3.641%
900 1490 £1 % 83.3£1% 3.611%
1450 89.1 £1 %, 51.7 #1%. 3.6+1%
1500 80.5 21 % 50.0+1% 3641 %
1640 79.0 £1 % 45.7 £1 % 3641 %
1750 75.2 21 %. 429 +1 % 3.641 %
1800 720%£1% 41.7£1% 3.6 11 %
1900 68021 % 395¢%1% 3611 %
1950 66.3 £1 %, 38.5 £1 %. 3641 %
2000 64,521 % 37.5 1 %, 3.641 %
2100 61.021 % 35721 % 3.6 t1 %
2300 55.5 £1 % 32.6+1 %. 3.641%
2450 5151 % PASS 304 £1 % PASS 3.641% PASS
2600 48.5 21 % 28811 % 3.611%
3000 41,5 £1 % 25.0 21 % 3.6 11 %
3500 37.0t1% 26411 % 3.6 11 %
3700 30.7+1 % 26.4 £1 % 3.641%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR287 8.14.5ATU.A
SATIMD

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CELVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positioned below the bottom of the phantom. with
the dipole length centered and parallel to the longest dimension of the flat phantom. with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 ‘ ] ' SUREMEN"
F'e:a':z““' Relative permittivity (s,’) Conductivity (o) S/m
required measured required measured
300 5345 % 0.8745%
as0 43,55 % 0.8715%
750 41,915 % 0.89 5 %
835 41,55 % 0.9045 %
900 A1.5 5 % 0.97 $5 %
1450 40,515 % 12045 %
1500 40,445 % 1.2315%
1640 20.2 45 % 1.3145%
1750 40,115 % 13715%
1800 40,05 % 1.40 45 %
1900 10,0 45 % 14025 %
1950 40,015 % 1405 %
2000 40,05 % 1.40 45 %
2100 39.845% 1.49 £5 %
2300 39,515 % 16745%
2450 39.245 % PASS 1,805 % PASS
2600 39.045 % 1.96 5%
3000 38,55 % 2.4015%
3500 37.945% 29145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation, All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20709 SAMTI1
Probe SN 18/11 EPG122
Liguid Head Liquid Values: eps’ : 39.0 sigma : 1.77
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
FPage: 7/11
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SAR REFERENCE DIPOLE CALIBRATION REPORT Refl ACR287.8:14.5ATUA
SATIMO
[ Zoon Scan Resolution VQ.\jrrSmm dy=8m/dz Smm
Frequency | 2450 MHz
| Input power | 20 dBm
Liguid Temperature | 21°C
| Lab Temperature | 21°C
Lab Humidity |45 %
"e;"::"" 1 SAR (W/kg/W) 10 g SAR (W/kg/W)
required . measured . required [ measured
300 [ 2 as ' ] 1794 |
450 [ 4.58 [ [ 3.06
750 [ 849 ' ‘ 5.55
835 . 9.56 ' . 6.22
900 . 109 ' . 6.99
1450 [ 29 [ [ 16
1500 A 305 . . 16.8
1640 [ 342 . ' 184 [
1750 | 364 . [ 193
1800 ‘ 384 I ' 20.1
1500 ‘ 39.7 ' . 20.5
1950 | 405 [ [ 209
2000 | 11.1 ' ‘ 21.1
2100 4 136 . ' 219
2300 . 48.7 ‘ ’ 233
2’41750 | 52.4 [ 53.89(5.39) [ 24 [ 24.15 {2.42) ‘
2600 l 553 . ' 24.6 '
3000 . 638 . ‘ 257
3500 ‘ 67.1 . ‘ 25

I"«'I"ZQ’.' 811
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7.3 BODY LIQUID MEASUREMENT

g Relative permittivity (¢,) Conductivity (o) S/m
required measured required [ measured

150 61.9 15 % 0.80 25 %

300 | sa2s5% 092:5% |

450 [ 56.7 45 % 0.94 5% |

750 | “sssasw 0.96 £5 %

835 55.2 15 % 0.9715%

900 55.0 25 % 10545% |

915 55.045 % 1.06 £5%

1450 54.0 15 % 13025 %

1610 | sasssu 14025% |

1800 | s33ss% | 15285% |

1900 53.335% 1.5245%

2000 | s33ssu 15255% |

2100 53.2$5% 1.6225%

2450 52.7 %5 % PASS 1.9535% PASS
2600 52515 % 2165%

3000 | 52085 % 27315% |

3500 51325% 33115%

5200 | as0s10% 530410% |

5300 48,9 +10% 542110 %

5400 | 487 110% 553$10% |

5500 | asst10% 565410% |

5600 | agss10% 577410% |

5800 48.2 110 % 6,00 +10 %

7.4 SARMEASUREMENT RESULT WITH BODY LIQUID

Software | OPENSAR V4

Phantom SN 20/09 SAMT71

Probe SN 18/11 EPG122

Liguid Body Liquid Values: eps” : 53.0sigma - 1.93
Distance between dipole center and liqud [ 100mm

Area scan resolution | dx=8mm/dy=8mm _

Zoon Scan Resolution | dx=8mm/dy=8m/dz=5mm
Frequency | 2450 MHz

input power | 20 dBm
_Liguid Temperature j21°c

Lab Temperature 21°C

Lab Humidity | 45 %%

Page: 911

This document sl wot be reproduced, except in full or in part. withow the written apyroval of SATIMO.
The information comtained herein is to be wsed only for the purpose for which it is submitted and i s not to
be released in whole or part without weitten approval of SATIMO.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 118 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE DIPOLE CALIBRATION REPORT PSSR
SATIMO
" .
re:qu:.ntv 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
2450 54,65 (5.46) 24,58 (2.46)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration

Description | Model | Calibration Date | Date
SAMPhaniom | Samo | SN-20/08-SAMT1 ;ﬂﬁfe‘zd Nocad ;g:jf;gd' hNo: oa)
COMOSAR TestBench  Versin3 | NA ;’e ac;ilff;gd No cal ;g:féﬁd' No cal
Network Analyzer Rhweg‘vimwafz SN100132 02/2016 02/2019
Calipers | camem | cauPerRO | 1212016 | 12001
Reference Probe . Satimo . EPG122 SN 1811 10/2018 . 102019
Multimeter Keithley 2000 1188656 1212016 1212019
Signal Generator . Agilent E4438C ' MY49070581 12/2016 ' 1212019
ite | potworm | svow [ chanrzsoor Cramierieaor
Power Meter HP E4418A US38261498 1212016 1212019
PowerSensor | HPECPE28A | USOT181460 | 122016 ' 1212019

Characterized prier to Characterized prior to
Directional Coupler | Narda 421620 01306 test No cal required. .lesL No cal required.

Temperature and |
Humidity Sensor | ~ontrol Company 11-661-9 8/2016 8/2019
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5.7 SID2600 Dipole Calibration Ceriticate

SAR Reference Dipole Calibration Report

Ref: ACR.273.4.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.
1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD,
BAO'AN BLVD
BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 38/18 DIP 2G600-468

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

a1,
S\ /7 “
i' g &

o [ACCREDITED)
M roe

Calibration Date: 09/24/2018

» 7

/ ."' F g
/
"

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology institutions
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_ Name ‘ Function | Date | Signature
Prepared by : Jérome LUC Product Manager 09/30/2018 :/c'
Checked by : Jérome LUC Product Manager 09/30/2018 /“"
Approved by : Kim RUTKOWSKI Quality Manager 09/30/2018 puan et

Customer Name

Shenzhen LCS
Distribution : Compliance Testing

Laboratory 1td.

 Issue ~ Date | Modifications
A ' 09/30/2018 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR-2734.18SATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to vernify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
- Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
- Model SID2600
Serial Number SN 38/18 DIP 2G600-468
Product Condition (new / used) L'sed

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MG COMOSAR Validation Dipole
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR-2734.18.SATU.A

4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEIIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS
The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss ]

400-6000MHz 0.1dB
5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) \ Expanded Uncertainty on Length
3-300 ! 0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEIIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 203 % |
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10g ' 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency. MHz
2500 500 2530 2560 2580 2800 2620 2640 2680 2680 227N

Frequency (.\Ill;j —_-—Rclum Loss (dB) = Requirement (dB) — Impedance
2600 -29.14 -20 492 Q +3.4)Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frecuency, Mz
2500 2520 2540 2560 2580 2600 26200 2640 2660 2680 2200

Frequency (\l‘"-I..'j. Return Loss (dB) Requirement (dB) : Impedance
2600 -29.47 -20 47.5Q+2.2;1Q

6.3 MECHANICAL DIMENSIONS
Frequency MH2 ‘ Lmm h mm dmm
required measured required measured required measured
300 420011 % 250.0 1% ‘ 63521 %
Page: 6/11
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Reft ACR2734.18 SATU A

7  VALIDATION MEASUREMENT

450 290.0£1 %. 166.7 11 %. 6.35 11 %
750 176.0 +1 %. 100.0 41 %. 6.35 £1 %,
835 161.0+1 %. 89.821 % 3.641%
300 149.0 £1 %, 83.3 21 % 3.6 1%
1450 89,121 %, 517 #1 % 3.6+1%.
1500 80.5 21 %. 50.0 21 % 3.641%,
1640 79.0 £1 %. 457 £1 % 3.611%
1750 75.241%. 42321 % 3.641%.
1300 72.0 41 %. 41.7 21 % 3.641%
1900 68.011% 39.5 11 % 3.611%,
1950 66.3 %1%, 38521 % 3.64+1%
2000 64.5 1 %. 37551 % 3.64+1%
2100 61.0 %1 % 35721 % 3.6+1%.
2300 55.5 21 % 3261 % 3.611%,
2450 5151 % 304 21 % 3.6 1%,
2600 48,5 11 % PASS 28811 % PASS 3.6+1%, PASS
3000 41521 % 2501 % 3.641%.
3500 37,021 % 26.4 21 % 3.641%,
3700 34,741 %. 264 £1 % 3.611%.

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements, The validation measurement must be performed against a
liquid filled flat phantom. with the phantom constructed as outlined in the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
"e;‘:z"“' Relative permittivity (€.') Conductivity (o) S/m
required measured required measured
300 453325% 0.87 £5%
450 43525 % 0.8725%
750 419 25% 0.8925%
a3s 415:25% 0.90 £5 %
900 q155% 0.9725%
1450 405 5% 1205%
1500 40.4 5% 1.2325%
1640 40.2 £5% 13145%
1750 40.1 15 % 1.3725%
Page: 7/11
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1800 40.0 £5% 1.40 45 %
1900 40.0 5% 1.40 £5%
1950 40.0 45% 1.4045%
2000 40.0 25 % 1.40 25 %
2100 39.815% 1.49 £5%
2300 39.5 45 % 167 £5%
2450 39.215% 1.80 25 %
2600 39.025% PASS 1.9645% PASS
3000 385 15% 2.40 45 %
3500 37.925% 29145%

7.2  SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

| Software OPENSAR V4
| Phantom SN 20/00 SAM71
| Probe SN 18/11 EPG122 -
Ligud Head Liquid Values: eps’ - 39.8 sigma : 1,99

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx~8mm/dy=8mm

Zoon Scan Resolution

dx=Smmydy=5Smm/dz=5mm

Frequency 2600 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
sl 1.¢ SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 ' 194 .
450 1.58 3.06
750 849 555
835 9.56 6,22
900 10.9 6.99
1450 29 16
1500 305 16.8
1640 34.2 184
1750 36,4 193
1800 38.4 20.1
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1900 39,7 205
1950 10.5 209
2000 a1.1 211
2100 136 219
2300 18.7 233
2450 52.4 24
2600 55.3 56.91 (5.69) 24.6 24.69 (2.47)
3000 63,8 25.7
3500 67.1 25
3700 67.4 24.2
'I‘ | l.“
j‘it‘:"h“
n= - ;
um { i
. I B | -
NENN
|
* famp ¥ by ‘! '.‘. h X 4 J
7.3  BODY LIQUID MEASUREMENT
e T Relative permittivity (¢.') Conductivity (o) $/m
required measured required measured
150 61.9 25 % 0.80 £5%
300 58.2 35 % 0.92 5%
450 56.7 5% 0.94+5%
750 55.5 45 % 0.96 £5 %
835 55.2 45 % 0.97 £5%
900 55.0 25 % 1.05 5 %
915 55.0 25 % 1.06£5%
1450 54.0 25 % 1.30 25 %
1610 53,8 25 % 1.40 £5 %
1800 53.3 25 % 15225%
1900 53.3 5% 1.5225%
2000 53.335% 1.52 £5 %
2100 53.2325% 1.6215%
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2300 52915% 1.81125%
2450 52.7 25% 195+5%
2600 52.5 25 % PASS 2.1625% PASS
3000 52025% 2.7325%
3500 51315% 3.3125%
3700 51.025% 3.5515%
5200 49.0 £10 % 5.30110%
5300 489 210% 542110%
5400 48.7 210 % 5.53£10%
5500 48,6 110 % 5.65 110 %
5600 48.5 210 % S.77 £10 %
5800 48.2£10% 6.00 +10 %
74 SARMEASUREMENT RESULT WITH BODY [IQUID
| Software OPENSAR V4
_ Phantom | SN 20/08 SAMT1
Probe | SN 18/11 EPG122
Liguid | Body Liquid Values: eps” : 52.5 sigma - 223
Distance between dipole center and liquid | 100mm
Area soan resolution | dx~8mm/dy=8mm
Zoon Scan Resolution | dx=Smm/dy=5mm/dz=5mm
| Frequency 2600 MHz
_Input power | 20 dBm
- Liquid Temperature | 21°C
Lab Temperature [21°C
Lab Humidity | 45 %
: : i
i 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
2600 54.14 (5.41) 24.13 (2.41)
el
|:i311?1]..|‘
N [TT]
- - ' ot ~—
TN | [ ]]
\ \ } \
S L ‘ | ""-—L__
‘ UM NN
- ¥ ot B
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

el el e P

SAM Phantom MVG | SN-20/09-SAM71 :’e":;gf;gd No.cal :g'g?:," No cal

COMOSARTestBench  Version3 | NA :’;ﬁfézd Nojcal | ;ﬂlﬁféﬁd hg. ‘vl
Network Analyzer | RPode g‘vic"wa'z SN100132 0212016 02/2019
Calipers Carrera CALIPER-O1 0172017 01/2020
Reference Probe MVG EPG122 SN 1811 10/2017 10/2018
Multimeter Keithley 2000 | 1188656 0112017 01/2020
Signal Generator Agilent E4438C MY49070581 012017 01/2020

_ mper | evewonm | swos |Crerceried or o Craracerced o
Power Meter HP E4418A US38261498 0172017 01/2020
Power Sensor HP ECP-E26A US37181460 0172017 01/2020

Directonal Coupler | Narda 4216:20 oy (B nl R
L‘fj’;’fgﬁ"gs and | Gontrol ompany 150798832 112017 1112020
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5.8 SID5G-6G Dipole Calibration Certificate

SAR Reference Waveguide Calibration Report

Ref: ACR.273.5.18.SATU.A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA
ROAD, BAO'AN BLVDBAO'AN DISTRICT,
SHENZHEN, GUANGDONG, CHINAMVG COMOSAR
REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 49/16 WGA 43

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

% 7~ [(ACCREDITED

TN cw

Calibration Date: 09/24/2018

Summary:

I'his document presents the method and results from an accredited SAR reference waveguide
calibration performed in MVG USA using the COMOSAR test bench.  All calibration results are
traceable to national metrology institutions.
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Checked by : Jérome LUC Product Manager 09/30/2018 :/j"%
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Customer Name

Shenzhen L.CS
Distribution : Compliance Testing

Laboratory Ltd.

Issue | Date | Modifications
A ‘ 09/30/2018 | Initial release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528 and CEI'IEC
62209 standards for reference waveguides used for SAR measurement system validations and the

measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
f Device Type COMOSAR 5000-6000 MMHz REFERENCE WAVEGUIDE
| Manufacturer MVG
| Model SWGS500
| Serial Number SN 49/16 WGA 43
Product Condition (new /used) | Used

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance to the IEEE 1528 and CEI'IEC
62209 standards.

4 MEASUREMENT METHOD

The TEEE 1528 and CEVIEC 62209 standards provide requirements for reference waveguides used
for system validation measurements. The following measurements were performed to verify that the
product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and checks must have a return loss of
-8 dB or better. The return Joss measurement shall be performed with matching layer placed in the
open end of the waveguide, with the waveguide and matching laver in direct contact with the
phantom shell as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE 1528 and CEVIEC 62209 standards specify the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2. Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides 1o
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement;

Frequency band ' Expanded Uncertainty on Return Loss

400-6000M Hz ‘ 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) . Expanded Uncertainty on Length

3-300 ' 0.05 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528 and CEVIEC 62209 standards were followed to generate
the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
lg ’ 20.3 %
10g ' 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS IN HEAD LIQUID

Fraquancy. MHz

5500

100 5200 5300 9400 5600 50 5300 5900

This document shall not be reproduced. excepd in full or in part, withowt the written apgvoval of MG
The information contaimed herein is to be used only for the propose for which it (s submitied and Ls not 1o
be released in whole ov pat without written apgwoval of MG,

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 136 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.273.5.18.5ATU.A

Frequency (MHz)  Return Loss (dB)  Requirement (dB) Impedance
5200 -9.15 | -8 20.57 Q +11.55 Q2
5400 -11.21 | -8 75.27 Q + 4.08 jQ
5600 -14.50 ' -8 33.91 Q-8.72jQ
5800 -12.26 _ -8 53.07 Q +23.41jQ
6.2 RETURN LOSS IN BODY LIQUID

Fmousncy. MH2

5100 5200 S300 S0

5500 SB0( 5 2800 5900

Frequency (MHz)

. Return Loss (dB) |

Requirement (dB)

Impedance

5200 -8.59 -8 19.38 Q + 13.50 jQ2
3400 -10.58 -8 77.13 Q + 1.81 jQ
5600 -13.39 -8 3095 Q-7.75iQ
3800 -11.37 -8 54.79 Q + 25.47 |‘..
6.3 MECHANICAL DIMENSIONS
" T L (mm) W (mm) | (mm) \\,(.mm) | T (mm)
'.'4\‘H{7- Require Measure Require | Measure ch'l}urc Measure Require Measure Require Measure
| d | d d | ( L d | d | d | d | d | d
s200 | 95| rass [ 5037 | pass ”;Z PASS 53 PASS
sso0 | ONF | pass | WF| pass | BLONF | pass | OURF | pass 13 PASS

* The tolerance for the matching layer is included in the return loss measurement.

Page: 6/13

This document shall not be reproduced. excepd in full or in part, withowt the written apgvoval of MG
The information contaimed herein is to be used only for the propose for which it (s submitied and Ls not 1o
be released in whole o peart without weritten apgwoval of MG

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 137 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD FCC ID: 2AM8GCHAMELEONH Report No.: LCS210324104AE

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref- ACR273.5.18.5ATU.A

Matching layer

Figure 1: Validation Waveguide Dimensions

7  VALIDATION MEASUREMENT

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
must be performed using a reference waveguide meeting the fore mentioned return loss and
mechanical dimension requirements, The validation measurement must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in
direct contact with the phantom shell.

7.1  HEAD LIQUID MEASUREMENT

‘"’:;:"z"‘y Relative permittivity (¢.") Conductivity {c) S/m
required measured required measured
5000 36.2 +10% | 4.45410% |
5100 36.1+10% | 4.56 +10 % \
5200 36.0 +10% PASS 466410% | PASS
5300 359 1+10% 4.76+10% |
5400 35.8+10% PASS 4.86110% | PASS
5500 35.6 410% 4.971+10% |
5600 35.5+10% PASS S.07+10% |  PASS
5700 35.4 £10% | 517+10% \
5800 35.3 +10% PASS 5.27 +10 % PASS
5900 35.2410% | s3gs10% |
6000 35.1410% | sast10% |

7.2  SAR MEASUREMENT RESULT WITH HEAD LIQUID

At those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value
defined by MVG, within the uncertainty for the system validation. All SAR values are normalized
to 1 W net power. In bracket, the measured SAR is given with the used input power.

Page: 7/13

This document shll not be reproduced, exceps in full or in part, withow! the written appvoval of MY'G,
The information contained hervin is to be wsed only for the prpose for which it is submitied and ix not 1o
be released in whole v part without written approval of MVG.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 138 of 151




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD

FCC I1D: 2AM8GCHAMELEONH Report No.: LCS210324104AE

Software

Phantom
_Probe

Liquid

Area scan resolution
- Zoon Scan Resolution
Frequency

Input power

Liquid Temperature
Lab Temperature
Lab Humidity

Frequency (M11z)

5200
5400
5600
5800

[ OPENSAR V4

SN 20/09 SAMT71
[ SN 18711 EPG122

SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR.273.5.18.5ATU.A

Head Liquid Values 5200 MHz: eps’ :35.64 sigma _ 4.67
Head Liquid Values 5400 MHz: eps’ :36.44 sigma = 4.87
Head Liquid Values 5600 MHz: eps’ :36.66 sigma : 5.17
| Head Liguid Values S800 Miz: eps’ 3531 sigma - 5.31
Distance between dipole waveguide and liquid | Umm

dx=Smm/dy=8Smm

dx=4mm/dy=4dm/dz=2mm

[ 5200 MHz
5400 MHz
5600 MHz

| 5800 MHz
20 dBm

2 C

[21°C

45 %

1 g SAR (W/kg)

required
159.00
166.40

173.80
181.20

measured
165.77 (16.58)
173.20 (17.32)
179.61 (17.96)
186.77 (18.68)

SAR MEASUREMENT PLOTS @ 5200 MHz

10 g SAR (W/kg)

required ' measured
36.90 | 37.20(5.72)
5843 | 5922(5.92)
5997 ‘ 60.98 (6.10)
61.50 . 62.84 (6.2%)
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SAR MEASUREMENT PLOTS @ 5600 MHz

SAR MEASUREMENT PLOTS @ 5800 MHz
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7.3  BODY LIQUID MEASUREMENT

"'m"w Relative permittivity (/") Conductivity (o) S/m
required ' measured . required ' measured

5200 43.0210% PASS 5.30+10% PASS
5300 48,9 £10 % 5.42+10%
S-t()b 48.7210% PASS . 5.53 £10% | pass
5500 48.6 £10% | sest10% |
5600 48,5210 % PASS 577 +10% PASS
5800 48,2 +10% PASS 6,00110% PASS

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
_ Phantom SN 20/09 SAM7]
Probe SN 18/11 EPG122
Liquid Body Liquid Values 5200 MHz: eps' :48.64 sigma | 5.51
Body Liquid Values 5400 MHz: eps' ‘46 .52 sigma - 5.77
Body Liquid Values 5600 MHz: eps' :46.79 sigma : 5.77
Body Liquid Values 5800 MHz: eps' :47.04 sigma ; 6.10
- Distance between dipole waveguide and liquid U mm
- Area scan resolution dx=8mm/dy=8§mm
- Zoon Scan Resolution | dx=d4mm/dy=4m/dz=2mm
Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MHz
Input power 20 dEm
Liquid Temperature 21°C
. Lab Temperature 21°C
Lab Humidity 45 %
Frequency (MHz) 1 g SAR (W/kg) 10 g SAR (W/kg)
~ measured measured
5200 159.09 (15.91) 56.13 (5.61)
] 5400 164.56 (16.46) 57.31 (5.73)
5600 172.25 (17.23) 59.72 (5.97)
5800 177.77 (17.78) 61.06 (6.11)
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BODY SAR MEASUREMENT PLOTS @ 5800 MHz
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Y

Validated Nocal |\Validated No cal

Flat Phantom V MVG V SN-20/09-SAMT71 Lequ" od becuired
COMOSAR Test Bench|  Version 3 NA :g'ﬁfégd hio.cel :’;3;;2" No...cof
Network Analyzer | node g'vicr‘wa'z SN100132 0212016 0272019
Calipers Carrera CALIPER-01 01/2017 01/2020 _
Reference Probe MVG EPG122 SN 18/11 10/2017 1072018
Multimeter ' Keithley 2000 . 1188656 01/2017 . 01/2020
Signal Generator ‘ Agilent E4438C . MY49070581 01/2017 . 01/2020
Amoifir | Aetheromm |  SNOs |Ororecerzed pirto|Characterized ror o
Power Meter HP E4418A US38261498 0172017 01/2020
Power Sensor ' HP ECP-E26A - US37181460 01,2017 ‘ 01/2020
Orectonsi Coupler | N 21620 | Orass | Crarecerzed prior ol Craracerized prir o
Li’:‘n‘fed"t‘;“éfr:;d Control Company 150798832 112017 11/2020
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6.EUT TEST PHOTOGRAPHS
6.1 Photograph of liquid depth

Photograph of the dep?h in the Body Phantom (835MHz, 16.1cm depth)
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Photograph of the depth in the Body Phantom (1800MHz, 16.0cm depth)

Photograph of the depth in the Body Phantom (1900MHz, 16.0cm depth)
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Photograph of the depth in the Body Phantom (2450MHz, 15.7cm depth)

Photograph of the depth in the Body Phantom (2600MHz, 16.2cm depth)
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Photograph of the depﬁm in the Body Phantom (5200MHz, 16.3cm depth)
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6.2 Photograph of the Test

Omm body-worn Back Side Setup Photo (hotspot)

Omm body-worn Front Side Setup Photo (hotspot)
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Omm body-worn Top Side Setup Photo (hotspot)

Omm body-worn Bottom Side Setup Photo (hotspot)
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7. EUT Photographs

WIFI/BT
Antenna

NFC
Antenna

Antenna

|

GSM/WCDMAJ/LTE :
Antenna

[T

Fig.2

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 151 of 151




