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Report Number: 2011DS13

General Information

Reference Applicable Standard

Rev.02

Standard

Description

Version

ANSI/IEEE C95.1

American National Standard safety levels with respect to human
exposure to radio frequency electromagnetic fields, 300 KHz to 100
GHz, New York.

2005

IEEE 1528

IEEE Recommended Practice for Determining the Peak
Spatial-Average Specific Absorption Rate (SAR) in the Human Head
From Wireless Communications Devices: Measurement Techniques.

2013

IEC 62209-1

Measurement procedure for the assessment of specific absorption
rate of human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices — Part 1: Devices
used next to the ear (Frequency range of 300 MHz to 6 GHz)

2016

CNS 14959

Limit for exposuring to time-varying electric, magnetic and
electromagnetic fields (up to 300 GHz)

2005-12

CNS 14958-1

Human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices — Human models,
instrumentation, and procedures — Part 1: Procedure to determine
the specific absorption rate (SAR) for hand-held devices used in
close proximity to the ear (frequency range of 300 MHz to 3 GHz)

2005-12

Test Site Environment

Items

Required (IEEE 1528-2013) Actual

Temperature (°C) 18-25 21-23

Laboratory Information

Issue Location

Site Name: A Test Lab Techno Corp.

http://www.atl-lab.com.tw/e-index.htm

Site Address: No. 140-1, Changan Street, Bade District, Taoyuan City 33465, Taiwan (R.O.C.)
Tel : +886-3-2710188
Fax : +886-3-2710190
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Highest Reported 10g SAR (W/KQ)

Equipment Class Mode

Head standalone SAR 10g(W/kg)

GSM900 0.130

WCDMA Band | 0.098

WCDMA Band VIl 0.146

LTE Band 1 0.078

LTE Band 3 0.131

LTE Band 7 0.004

Licensed LTE Band 8 0.203

LTE Band 28 0.122

LTE Band 38 0.023

LTE Band 41 0.023

5G NRn1 0.024

5G NR n28 0.100

5G NR n78 0.132
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3. Description of Equipment under Test (EUT)

S gk = 5 3 o\ 2 N
r/?;_&?—*g}il)}p LN

Applicant L9 P9 399 5 10 o 1
Manufacturer(1) Samsung Electronics Co., Ltd.

302,3Gongdan 3-Ro,Gumi-Si,Gyeongsangbuk-Do 730-722 Korea
Manufacturer(2) Tianjin Samsung Telecom.Technology Co.,Ltd.

No.9 WeiWu Road, Micro-Electronics Industrial Park, XiQing District.,
Tianjin City 300385,P.R. China

Manufacturer(3) HUIZHOU SAMSUNG ELECTRONICS CO.,LTD

256, ZHONGKAI 6TH ROAD, CHENJIANG TOWN,HUIZHOU CITY,
GUANGDONG PROVINCE,CHINA

Manufacturer(4) Shenzhen Samsung Kejian Mobile Telecommunication Technology
Co.,Ltd.

Samsung Kejian Plant,No.2 Songping St., North Area of Hi-tech
Park,Nanshan District,Shenzhen City,Guangdong

Manufacturer(5) SAMSUNG ELECTRONICS VIETNAM CO., LTD

Yen Phong 1 Industrial Zone,Yen Trung Commune,Yen Phong
District,Bac Ninh Province, Vietham

Manufacturer(6) SAMSUNG ELECTRONICS VIETNAM THAI NGUYEN CO.,LTD
Yen Binh IP,Dong Tien WARD Pho Yen,Thai Nguyen PROVINCE
VIETNAM

Product Type NR £ #8787 =

Trade Name SAMSUNG

Model Number SM-G9910

IMEI No. IMEI 1: 350548050000359, IMEI 2: 351403490000354

Test Device Production Unit

TX Frequency 890.2 - 914.8 MHz (PGSM 900)

1920 - 1980 MHz (WCDMA Band 1)

885 - 915 MHz (WCDMA Band 8)

1920 - 1980 MHz LTE Band 1 (BW 5, 10, 15, 20 MHz)

1710 - 1785 MHz LTE Band 3 (BW 1.4, 3, 5, 10, 15, 20 MHz)
2500 - 2570 MHz LTE Band 7 (BW 5, 10, 15, 20 MHz)

885 - 915 MHz LTE Band 8 (BW 1.4, 3, 5, 10 MHz)

703 - 748 MHz LTE Band 28 (BW 3, 5, 10, 15, 20 MHz)

2570 - 2620 MHz LTE Band 38 (BW 5, 10, 15, 20 MHz)

2500 - 2690 MHz LTE Band 41 (BW 5, 10, 15, 20 MHz)

1920 - 1980 MHz 5G NR n1 (BW 5, 10, 15, 20 MHz)

703 - 748 MHz 5G NR n28 (BW 5, 10, 15, 20 MHz)

3300 - 3570 MHz 5G NR n78 (BW 20, 40, 50, 60, 80, 90, 100 MHz)
5G NR FR1 SCS 5G NR nl1: SCS 15 kHz

5G NR n28: SCS 15 kHz

5G NR n78: SCS 30 kHz
3A+nl1,7A+n1,8A+nl1,1A+n28,3A+n28,7A+n28,1A+n78,3A+n78,
7A+n78,8A+n78

EN-DC Uplink Combinations
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Max. Avg. Conducted Power

1.754
0.213
0.267
0.207
0.222
0.208
0.286
0.295
0.204
0.242
0.240
0.295
0.285

w/
w/
w/
w/
w/
w/
w/
w/
w/
w/
W/
W/
W/

32.44
23.28
24.27
23.16
23.47
23.19
24.57
24.70
23.09
23.83
23.81
24.70
24.55

dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm

PGSM 900
WCDMA Band 1
WCDMA Band 8
LTE Band 1
LTE Band 3

LTE Band 7

LTE Band 8

LTE Band 28
LTE Band 38
LTE Band 41
5GNRnl

5G NR n28

5G NR n78

Max. SAR Measurement

0.203 W/kg Head SAR

Device Category

Portable

RF Exposure Environment

General Population / Uncontrolled

Battery Option Standard
Application Type Certification
Note:

1. This wireless portable device has been shown to be capable of compliance for localized specific

absorption rate (SAR) for uncontrolled environment / general population exposure limits specified in Std.
C95.1-2005 & CNS14959 & PLMN ALL and had been tested in accordance with the measurement

procedures specified in IEEE Std. 1528-2013 and IEC 62209-1.
2. 5G NR power is maximum when the E-UTRAN target level is setup to 0.
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Antenna list:
Max.
Antenna Brand Model Number Type Frequency Gain
(dBi)
GSM 900 -7.45
GSM 900/ .
WCDMA ethertronics SM-G991U Metal Antenna WCDMA (Band I) -7.40
WCDMA (Band 8) -7.45
LTE 2100 (Band 1) -7.40
LTE 1800 (Band 3) -5.29
LTE 900 (Band 8) -7.45
LTE ethertronics SM-G991U Metal Antenna LTE 700 (Band 28) -8.13
LTE 2600 (Band 7) -13.20
LTE 2600 (Band 38) -13.20
LTE 2500 (Band 41) -13.20
nl -7.40
Metal Antenna
FR1 ethertronics SM-G991U n28 -8.13
Metal Antenna n78 -12.17
Bluetooth -6.62
Bluetooth / Metal Antenna WLAN 2.4 G ANT-0 -6.62
WLAN 2.4 G ethertronics SM-G991U 5 G ANT-0 -6.55
/156G WLAN 2.4 GANT-1 | -6.44
LDS Antenna
5 G ANT-1 -6.30
Modul
Antenna Brand Model Number Type Frequency aggﬁ
13.56MHz
NFC SAMSUNG SM-G9910 Loop Antenna (TXRX) ASK
WPC SAMSUNG SM-G9910 Loop Antenna 110*??;’;2‘;3“2 ASK
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RS %

£ i G A% #3x
3.88 VDC, 3880 mAh
EB-BG991ABY ' ' .
s L s A . | B¢ 7 (1):Dongguan Amperex Technology Limited

PR SAMSUNG (~3 ”;I'?F'QEJOBCB = ?ii%g (2):Ningde Amperex Technology Limited
] R
INPUT  : 100-240 VAC, 50-60 Hz, 0.7 A
OUTPUT :
(PD0O) 5.0 VDC, 3.0A0r 9.0 VDC, 2.77 A
(PPS)5.9VDC, 3.0A0r 11.0 VDC, 2.25 A
#:¢ 7 (1):DONGYANG INSTRUMENT QINGDAO Inc.
#:2 7 (2:)DONGYANG ELECTRIC AND POWER INDIA
PRIVATE LIMITED
#:¢ 7 (3):DONGYANG E&P VIETNAM CO., LTD.
%l 1% 7 (4):DONG YANG E&P HCM VINA CO.,LTD

' (5):Huizhou Dongyang E&P Electronics Co., Ltd.
(6):DONGYANG E&P Inc.
$H R
Hrg © CI338064751622
[o ¢

rREREEQD) SAMSUNG EP-TA800

o
===t

1=
=

i G

*

L

[EM

F

L]
Qe e

INPUT  : 100-240 VAC, 50-60 Hz, 0.7 A

OUTPUT :

(PDO) 5.0 VDC, 3.0Aor 9.0 VDC, 2.77 A

EP-TA800 (PPS)5.9VDC, 3.0A0r 11.0VDC, 2.25A

T REREQR) SAMSUNG (AA5¢ et » B %E |27 (1):Dongguan Dongwon Electronics Co., Ltd.
3|45 5 EP-TA800) |#li% 7 (2:HAEM VINA Co., Ltd.

MERTECE- I

%3 548 © CI33806475J192

2d/u d

INPUT  : 100-240 VAC, 50-60 Hz, 0.7 A

OUTPUT :

(PDO) 5.0 VDC, 3.0Aor 9.0 VDC, 2.77 A
(PPS)5.9VDC, 3.0A0r 11.0VDC, 2.25A

#:2 7 (1):)RFTECH THAI NGUYEN CO., LTD
EP-TA800 #:¢ 7 (2):R. F. Tech Electronics (Huizhou) Co., Ltd..
*RERER) SAMSUNG (& 33 % PCB 5 % %5:| @ 12 1 (3):RFTech Bac Ninh Co., Ltd.

EP-TA800 REV1.0) |#l: ):XIN XIN ELECTRONICS Co., Ltd.
):
):

NSNS

s
#:¢ 7 (5):RFTECH(TIANJIN) ELECTRONICS Co., Ltd.
%33 7 (6)RFTECH Co., Ltd.
R
%2 5075 @ CI33806475J283
24 /o 4
INPUT  : 100-240 VAC, 50-60 Hz, 0.7 A
OUTPUT :
(PD0O) 5.0 VDC, 3.0A0r 9.0 VDC, 2.77 A
(PPS)5.9VDC, 3.0A0r 11.0VDC, 2.25A
EP-TA800 #:¢ 7 (1):Dongguan Yingju Power Co., Ltd.
TR E(4) SAMSUNG (A5 e R E |42 7 (2):Dongguan Solum Electronics Co., Ltd.
A5 % A800) %12 7 (3):Dongguan City Yingju Electronics Co. Ltd.
# 1% 1 (4):SOLUM VINA COMPANY LIMITED
ST R
% 2 585 ¢ Cl338064751791
24 /o d
Type-C >Type-C
Shielded, 1.0 m
Type-C > Type-C
Shielded, 1.0 m
Type-C > Type-C
Shielded, 1.0 m
Type-C > Type-C
Shielded, 1.0 m
Non-Shielded, 1.2 m
24/ d

(
(
(
(
(

USB Cable(1) SAMSUNG EP-DG980BBE

USB Cable(2) SAMSUNG EP-DN980BBE

USB Cable(3) SAMSUNG EP-DG980BWE

USB Cable(4) SAMSUNG EP-DN980BWE

LR RN SAMSUNG EO-IG955
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Introduction

The A Test Lab Techno Corp. has performed measurements of the maximum potential exposure to the user. The
test procedures, as described in IEC 62209-1 / CNS14959 / PLMN ALL were employed and they specify the
maximum exposure limit of 2.0W/kg as averaged over any 10 gram of tissue. A description of the product and
operating configuration, detailed summary of the test results, methodology and procedures used in the equipment

are included within this test report.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative (rate) of the incremental energy (dw) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density (© ). The equation
description is as below :

d(dw} d( dw
SAR = —|—| = —|—
dt\dm dt\ pdv

SAR is expressed in units of Watts per kilogram (W/kg)

SAR measurement can be related to the electrical field in the tissue by

2
c¢|E
sar= SIEl
P
Where :
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m3)

E = RMS electric field strength (V/m)
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6. SAR Measurement Setup

Reamota Control Box

CO0O
Q]

|

.i‘
]

Signal Lamps Elactro-Optical Convartar (FOC)

WV T, /{ . _W( o
ﬁ Miasurement Serviar / ///\_/ Lﬁ —4’2 {0p1. Link)
_,.-' o k) ~ E.fild Proba
| j DASY52 \\ ¥ ';;\{ ﬁ {touch se 'f;re detect)

.,

Light Besarm i Roh')T

| 2 Sarial + o '\__= o A
Diigital b —

\. T Phantom

|| Tiszue Simulating
Luguieé

Teach Pandant = Device Under Test
Robot Controller
— [ CE8C-ype ) A

| ~Deace Holder

O

- |

The DASY52 system for performing compliance tests consists of the following items:

1.

© © N o’

A standard high precision 6-axis robot (Staubli TX family) with controller, teach pendant and software. An
arm extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with an optical surface detector system.

A data acquisition electronics (DAE) which performs the signal
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

amplification, signal multiplexing,

The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

A computer operating Windows 7 or Windows 8.

DASY52 software.

Remote controls with teach pendant and additional circuitry for robot safety such as warning lamps, etc.

The SAM twin phantom enabling testing left-hand and right-hand usage.

10. The device holder for handheld mobile phones.
11. Tissue simulating liquid mixed according to the given recipes.

12. Validation dipole kits allowing validating the proper functioning of the system.

Page 11 of 63
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System Components

DASY E-Field Probe System

Rev.02

The SAR measurements were conducted with the dosimetric probe (manufactured by SPEAG), designed in the

classical triangular configuration [ 3 ] and optimized for dosimetric evaluation. The probes is constructed using the

thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with an optical

multi-fiber line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and provides an

automatic detection of the phantom surface. Half of the fibers are connected to a pulsed infrared transmitter, the
other half to a synchronized receiver. As the probe approaches the surface, the reflection from the surface
produces a coupling from the transmitting to the receiving fibers. This reflection increases first during the approach,

reaches maximum and then decreases. If the probe is flatly touching the surface, the coupling is zero. The
distance of the coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY software reads the reflection during a software approach and looks for

the maximum using a 2nd order fitting. The approach is stopped when reaching the maximum.

E-Field Probe Specification

Construction

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

10 MHz to > 6 GHz

Frequency ) )
Linearity: £ 0.2 dB (30 MHz to 6 GHz)
Directivity +0.3dB .|n bram t.|ssue (rotat.|on around probe ax.|s)
+0.5 dB in brain tissue (rotation normal probe axis)
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Calibration ISO/IEC 17025 calibration service available

EX3DV4 E-Field Probe Probe setup on robot

Page 12 of 63
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Model

DAE4

Construction

Signal amplifier, multiplexer, A/D converter and
control logic. Serial optical link for communication
with DASY embedded system (fully remote
controlled). Two step probe touch detector for
mechanical surface detection and emergency robot
stop.

Measurement Range

-100 to +300 mV (16 bit resolution and two range
settings: 4 mV, 400 mV)

Input Offset Voltage

< 5 pV (with auto zero)

Input Bias Current

<50 fA

Dimensions 60 x 60 x 68 mm
Robot

Positioner Staubli Unimation Corp.

Robot Model TX90XL

Number of Axes 6

Norminal Load 5 kg

Reach 1450 mm

Repeatability +0.035 mm

Measurement Server

Processor Staubli Unimation Corp.
I/0-board TX90XL
Link to DAE4

Number of Axes

16-bit A/D converter for surface detection system
Digital 1/O interface

Serial link to robot

Direct emergency stop output for robot

Page 13 of 63



Report Number: 2011DS13
Rev.02

Device Holder

The DASY device holder is constructed of low-loss POM material having the following dielectric parameters:
relative permittivity €=3 and loss tangent 6=0.02. The amount of dielectric material has been reduced in the closest
vicinity of the device, since measurements have suggested that the influence of the clamp on the test results could

thus be lowered.

Device Holder 1 Device Holder 2

Phantom - SAM v4.0

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM) phantom defined in
IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation of left and right hand phone usage as well as
body mounted usage at the flat phantom region. A cover prevents evaporation of the liquid. Reference markings on
the phantom allow the complete setup of all predefined phantom positions and measurement grids by manually

teaching three points with the robot.

Shell Thickness 2 +0.2 mm
Filling Volume Approx. 25 liters
Dimensions 1000x500 mm (LxW)

Table 1. Specification of SAM v4.0
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8. Test Equipment List
Testing Engineer: Jason Tsao
Calibration
Brand Name of Equipment Type/Model Serial Number
Cal. Date | Cal.Period
SPEAG 750MHz System Validation Kit D750V3 1004 2020/09/17 1 year
SPEAG 900MHz System Validation Kit D900V2 073 2020/05/08 1 year
SPEAG 1800MHz System Validation Kit D1800V2 265 2020/04/28 1 year
SPEAG 1950MHz System Validation Kit D1950V3 1117 2020/04/28 1 year
SPEAG 2600MHz System Validation Kit D2600V2 1007 2020/09/29 1 year
SPEAG 3300MHz System Validation Kit D3300Vv2 1004 2020/04/30 1 year
SPEAG 3500MHz System Validation Kit D3500Vv2 1013 2020/04/24 1 year
SPEAG Dosimetric E-Field Probe EX3DV4 3847 2020/05/20 1 year
SPEAG Data Acquisition Electronics DAE4 541 2020/03/18 1 year
SPEAG Measurement Server SE UMS 011 AA 1025 NCR
SPEAG Device Holder N/A N/A NCR
SPEAG Phantom SAM V4.0 TP-1009 NCR
SPEAG Robot Staubli TX90XL F16/54FTA1/A/01 NCR
SPEAG Software VE;/;.Sl\(?é) N/A NCR
SPEAG Software v lS 4E2A f(f(\? 3); 1) N/A NCR
RE&S Wireless Communication CMU200 112387 2020/05/15 | 1 year
Test Set
Anritsu Radio Communication Analyzer MT8820C 6201342039 2019/12/11 1 year
Keysight | UXM 5G Wireless Test Platform E7515B MY59321574 2019/12/04 1 year
Res  |Wideband Ra%‘;t(e:fmm””ica“o” CMW500 103168 2019/11/13 | 1 year
SPEAG Network Analyzer DAKS_VNA R140 0010318 2020/05/26 1 year
SPEAG Dielectric Probe Kit DAKS-3.5 1101 2020/05/26 1 year
HILA Digital Thermometer TM-906A 1500033 2020/10/28 1 year
Agilent Power Sensor 8481H 3318A20779 2020/06/09 1 year
Agilent Power Meter E?E'Z' ﬁg’ées GB40206143 | 2020/06/09 | 1 year
Agilent Signal Generator E8257D MY44320425 2020/03/04 1 year
Agilent Dual Directional Coupler 778D 50334 NCR
Woken Dual Directional Coupler 0100AZ202008010| 11012409517 NCR
Mini-Circuits Power Amplifier EMCO014225P 980292 NCR
Mini-Circuits Power Amplifier EMC2830P 980293 NCR
Aisi Attenuator IEAT 3dB N/A NCR
Table 2. Test Equipment List
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Tissue Simulating Liquids

The Head and Muscle mixtures consist of a viscous gel using hydroxethylcellullouse (HEC) gelling agent and
saline solution. Preservation with a bacteriacide is added and visual inspection is made to ensure air bubbles are
not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric constant (permittivity)
and conductivity of the tissue.

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an 85070C Dielectric Probe

Kit and an E5071B Network Analyzer.

Frequency
Ingredient
HSL750 - Head [ HSL900 - Head |HSL1800 - Head|HSL1950 - Head|HSL2600 - Head|HSL3500 - Head
Water 49.23 % 51.07 % 54.88 % 55.27 % 55.67 % 71.8%
HEC 0.27 % 0.23% 0% 0% 0% 0%
Sugar 48.93 % 47.31 % 0% 0% 0% 0%
Preventol 0.29 % 0.24 % 0% 0% 0% 0%
Salt 1.28 % 1.15% 0.21 % 0.26 % 0.29 % 0%
Glycol monobutyl 0% 0% 4491 % 4447 % 44.04 % 44.04 %
Triton X-100 0% 0% 0% 0% 0% 20.0%
DGBE 0% 0% 44.50 % 44.50 % 45.10 % 8.0%
Table 3. Recipes for Head Tissue Simulating Liquids
Target Frequency Head
(MHz) & o (S/m)
150 52.3 0.76
300 45.3 0.87
450 43.5 0.87
835 41.5 0.90
900 41.5 0.97
915 41.5 0.98
1450 40.5 1.20
1610 40.3 1.29
1800 - 2000 40.0 1.40
2450 39.2 1.80
3000 38.5 2.40
5800 35.3 5.27
( & = relative permittivity, o = conductivity and p = 1000 kg/m?)
Table 4.  Tissue dielectric parameters for head phantoms
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10. Measurement Process

10.1 Device and Test Conditions

The device was put in operation using the R&S CMU200 or Agilent E5515C (8960) wireless Communication Test
Set. Communication between device and tester was established by air-link in order to simulate the actual usage as
close as possible. The spatial peak SAR values were assessed for the lowest, middle and highest channels defined
by PGSM 900 (#01=890.2 MHz, #62=902.4 MHz, #124=914.8 MHz) and WCDMA BAND 1 (#9612=1922.4 MHz,
#9750=1950.0 MHz, #9888=1977.6 MHz) and WCDMA BAND 8 (#2737= 887.4 MHz, #2800= 900.0 MHz, #2863=
912.6 MHz)systems. Power level was set to its maximum, i.e., PGSM 900 nominal maximum output power class 4
(PCL 5, 33 dBm) and WCDMA BAND 1 nominal maximum output power class 3 and WCDMA BAND 8 nominal
maximum output power class 3 . These parameters will need to be replaced for the individual phone tested. All SAR
measurements for LTE were performed using the Anritsu MT8820C. A closed loop power control setting allowed the
UE to transmit at the maximum output power during the SAR measurements. Configure the base station to support
LTE tests, and set channel, RB allocation number, RB allocation offset, and send continuously up power control
commands to the device. MPR was enabled for this device. A-MPR was disabled for all SAR test measurements.

All SAR measurements 5G NR were performed using the UXM. A closed loop power control setting allowed the UE to
transmit at the maximum output power during the SAR measurements. Configure the base station to support LTE
tests, and set channel, RB allocation number, RB allocation offset, and send continuously up power control

commands to the device. MPR was enabled for this device. A-MPR was disabled for all SAR test measurements.
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10.2 System Performance Check

10.2.1 Symmetric Dipoles for System Validation

Construction

Return Loss

Report Number: 2011DS13

Rev.02

Symmetrical dipole with 1/4 balun enables measurement of feed point impedance with NWA

matched for use near flat phantoms filled with head simulating solutions Includes distance

holder and tripod adaptor Calibration Calibrated SAR value for specified position and input

power at the flat phantom in head simulating solutions.

> 20 dB at specified verification position

Options Dipoles for other frequencies or solutions and other calibration conditions are available upon
request
Figure 1.  System Verification Setup Diagram Figure 2.  Validation Kit
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10.2.2 Validation
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Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of £ 10 %.

i Normalize| 1W Normalize| 1W ) .
. e .06 Difference | Difference

Mixture | Frequency Power SAR1g |to 1 Watt | Target | SARwg|to 1 Watt| Target ercentane | erceniage | Date

Tye | (M) Model I | Modell | o) | 1 | SARy | (WKg)| 10g | SARws | P ) &9 U p ‘

Serial No. | Serial No. WKg) | (Wikg) WiKg) | (Wikg) g g
EX3DV4-S| D750V3 - Nov. 02,

0 0,
Head 750 {250 mW Nas7 | sniood 216 | 864 837 | 138 | 552 548 3.2% 0.7% 2000
EX3DV4-S| DI00V2 - Nov. 01,

-5 49 .7 Q0,
Head 900 {250 mW N7 | snoms 265 | 106 | 1120 | 169 | 6.76 733 5.4% 7.8% o
EX3DV4-S| D1800V2 Oct. 31,

.9 K0, -0 RO
Head | 1800 {250 mW Nast7 | - Soes 946 | 37.84 | 3880 | 502 | 2008 | 20.20 2.5% 0.6% 2000
EX3DV4-S| D1950V3 Oct. 31,

-A 79, -5 R0
Head | 1950 {250 mW NLT |- snatt7 933 | 3732 | 4000 | 479 | 1916 | 2030 6.7% 5.6% 2020
EX3DV4-S| D2600V2 Nov. 03,

-1 /Y 2200,
Head | 2600 {250 mW N7 |- snt007 141 56 5730 | 622 | 2488 | 25.90 1.6% 3.9% 2000
EX3DV4-S| D3300V2 Nov. 04,

2309 -A RO
Head | 3300 {100 mW N7 |- SN004 644 | 644 | 6640 | 239 | 239 | 2560 3.0% 6.6% 2000
EX3DV4-S| D3500V2 Nov. 04,

25 40, efyeli)
Head | 3500 {100 mW NSBLT |- SN1013 631 | 631 | 6670 | 229 | 229 | 25.10 5.4% 8.8% 2000
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10.3 Dosimetric Assessment Setup
10.3.1 Handset Test Position - Head Position

1. Specifies two handset test positions against the head phantom — the "Cheek" position and the "Tilt" position.
The DUT shall be tested in both of these positions on the left and right sides of the SAM phantom. In some
cases (e.g. asymmetric handsets) the DUT positioning procedures representing intended use conditions cannot
be used.

2. The cheek position is established as follows:

(@) Configure the DUT for talk operation, if necessary. For example, for a DUT with a flip, swivel or slide
cover piece, open the cover if this is consistent with talk operation. If the DUT can also be used with the
cover closed, both configurations shall be tested.

(b) Define two imaginary lines on the DUT, the vertical centreline and the horizontal line, for the DUT in
vertical orientation as shown in figure as below. The vertical centreline passes through two points on the
front side of the DUT: the midpoint of the width wt of the handset at the level of the acoustic output (Point
A), and the midpoint of the width wb at the bottom of the handset (Point B). The horizontal line is
perpendicular to the vertical centreline and passes through the centre of the acoustic output. The two
lines intersect at Point A.

(c) Position the DUT close to the surface of the phantom such that Point A is on the (virtual) extension of the
line passing through Points RE (right ear) and LE (left ear) on the phantom. The plane defined by the
vertical centreline and the horizontal line of the DUT shall be parallel to the sagittal plane of the phantom.

(d) Translate the DUT towards the phantom along the line passing through RE and LE until the handset
touches the ear.

(e) Rotate the DUT around its vertical centreline until the plane defined by the DUT vertical centreline and
horizontal line is parallel to the N-F line, and then translate the DUT towards the phantom along the
LE-RE line until DUT Point A touches the ear at the ERP (ear reference point).

(f)  While keeping Poaint A on the line passing through RE and LE and maintaining the DUT in contact with the
pinna, rotate the handset about the line N-F until any point on the DUT is in contact with a phantom point
below the pinna (cheek). The physical angles of rotation shall be documented.

(@) While keeping DUT Point A in contact with the ERP, rotate the handset around a line perpendicular to the
plane defined by the DUT vertical centreline and horizontal line and passing through DUT Point A, until
the DUT vertical centreline is in the reference plane.

Figure - Vertical and horizontal reference lines and reference Points A, B on two example device types:
a full touch screen smart phone (top) and a keyboard handset (bottom).
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Figure - The reference points for the right ear (RE), left ear (LE), and mouth (M), which establish the
Reference Plane for handset positioning, are indicated.

3. The Tilt position is established as follows:

(@) Repeat Steps (a) to (g) of cheek procedure to place the DUT in the cheek position.

(b) While maintaining the orientation of the DUT, move the DUT away from the pinna along the line passing
through RE and LE far enough to allow a rotation of the handset away from the cheek by 15°.

(c) Rotate the DUT around the horizontal line by 15°.

(d) While maintaining the orientation of the DUT, move the DUT towards the phantom on a line passing
through RE and LE until any part of the DUT touches the ear. The tilt position is obtained when the
contact is on the pinna. If the contact is at any location other than the pinna, e.g. extended antenna on
the back of the phantom head, the angle of the DUT shall be reduced. In this case, the tilt position is
obtained if any part of the DUT is in contact with the pinna and a second part of the DUT is in contact with
the phantom, e.g. the antenna with the back of the head.

Figure - Tilt position of the wireless device on the left side of SAM.
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10.3.2 Measurement Procedures

The evaluation was performed with the following procedures :

Surface Check :

A surface checks job gathers data used with optical surface detection. It determines the distance from the phantom
surface where the reflection from the optical detector has its peak. Any following measurement jobs using optical
surface detection will then rely on this value. The surface check performs its search a specified number of times,

so that the repeatability can be verified.

Reference :
The reference job measures the field at a specified reference position, at 2 mm from the selected section’s grid

reference point.

Area Scan :

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a finer
measurement around the hot spot. The sophisticated interpolation routines can find the maximum locations even in
relatively coarse grids. When an area scan has measured all reachable points, it computes the field maxima found
in the scanned area, within a range of the global maximum. Any following zoom scan within the same procedure
will then perform fine scans around these maxima. The area covered the entire dimension of the EUT and the

horizontal grid spacing was 15 mm x 15 mm.

Zoom Scan :
Zoom scans are used to assess the highest averaged SAR for cubic averaging volumes with 1 g and 10 g of
simulated tissue. The zoom scan measures 5 x 5 x 7 points in a 32 x 32 x 30 mm cube whose base faces are

centered around the maxima returned from a preceding area scan within the same procedure.

Drift :

The drift job measures the field at the same location as the most recent reference job within the same procedure,
with the same settings. The drift measurement gives the field difference in dB from the last reference measurement.
Several drift measurements are possible for each reference measurement. This allows monitoring of the power drift

of the device in the batch process.If the value changed by more than 5 %, the evaluation was repeated.
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Spatial Peak SAR Evaluation

The DASY52 software includes all numerical procedures necessary to evaluate the spatial peak SAR values.
Based on the Draft: SCC-34, SC-2, WG-2 - Computational Dosimetry, IEEE P1529/D0.0 (Draft Recommended
Practice for Determining the Spatial-Peak Specific Absorption Rate (SAR) Associated with the Use of Wireless
Handsets - Computational Techniques), a new algorithm has been implemented. The spatial-peak SAR can be
computed over any required mass.

The base for the evaluation is a "cube” measurement in a volume of (32x32x30) mm3 (5x5x7 points). The
measured volume must include the 1 g and 10 g cubes with the highest averaged SAR values. For that purpose,
the center of the measured volume is aligned to the interpolated peak SAR value of a previously performed area
scan. If the 10 g cube or both cubes are not entirely inside the measured volumes, the system issues a warning
regarding the evaluated spatial peak values within the Postprocessing engine (SEMCAD). This means that if the
measured volume is shifted, higher values might be possible. To get the correct values you can use a finer
measurement grid for the area scan. In complicated field distributions, a large grid spacing for the area scan might
miss some details and give an incorrectly interpolated peak location.

The entire evaluation of the spatial peak values is performed within the Postprocessing engine (SEMCAD). The
system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest

averaged SAR is divided into three stages:

Interpolation and Extrapolation

The probe is calibrated at the center of the dipole sensors which is located 1 to 2.7 mm away from the probe tip.
During measurements, the probe stops shortly above the phantom surface, depending on the probe and the
surface detecting system. Both distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the probe cannot directly measure
at the surface, the values between the deepest measured point and the surface must be extrapolated.

In DASY52, the choice of the coordinate system defining the location of the measurement points has no influence
on the uncertainty of the interpolation, Maxima Search and SAR extrapolation routines. The interpolation, Maxima

Search and extrapolation routines are all based on the modified Quadratic Shepard’s method [7].
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Measurement Uncertainty

Measurement uncertainties in SAR measurements are difficult to quantify due to several variables including
biological, physiological, and environmental. However, we estimate the measurement uncertainties in SAR to be
lessthan+30% (8] .

According to Std. C95.3( 9 ], the overall uncertainties are difficult to assess and will vary with the type of meter and
usage situation. However, accuracy’s of £ 1 to 3 dB can be expected in practice, with greater uncertainties in
near-field situations and at higher frequencies (shorter wavelengths), or areas where large reflecting objects are
present. Under optimum measurement conditions, SAR measurement uncertainties of at least =2 dB can be
expected.

According to CENELEC (10] , typical worst-case uncertainty of field measurements is =5 dB. For well-defined

modulation characteristics the uncertainty can be reduced to * 3 dB.

Decision Rule
m Uncertainty is not included.

o Uncertainty is included.
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IEEE 1528-2013 & IEC 62209-1
Measurement uncertainty evaluation template for handset SAR test (300 MHz~3 GHz)
Uncertainty component Tol. PDrIc;E) Div. Ci-1g | Ci-10g Elii-(;c?) lzli i/?)? Vi

Measurement system
Probe calibration 6.1 N 1 1 1 6.1 6.1 ©o
Axial isotropy 4.7 R 1.732 0.7 0.7 1.9 1.9 oo
Hemispherical isotropy 9.6 R 1.732 0.7 0.7 3.9 3.9 oo
Boundary effect 1.0 R 1.732 1 1 0.6 0.6 oo
Linearity 4.7 R 1.732 1 1 2.7 2.7 oo
System detection limits 0.25 R 1.732 1 1 0.1 0.1 oo
Readout electronics 0.3 N 1 1 1 0.3 0.3 ©
Response time 0.0 R 1.732 1 1 0.0 0.0 oo
Integration time 2.6 R 1.732 1 1 15 15 oo
RF Ambient Noise 3.0 R 1.732 1 1 1.7 1.7 o
RF Ambient Reflections 3.0 R 1.732 1 1 1.7 1.7 ©o
Probe Positioner 0.02 R 1.732 1 1 0.01 0.01 ©o
Probe Positioning 0.4 R 1.732 1 1 0.2 0.2 oo
Max. SAR evaluation 2.0 R 1.732 1 1 1.2 1.2 ©o
Test sample related
Test sample positioning 2.9 N 1 1 1 2.9 2.9 145
Device holder uncertainty 3.6 N 1 1 1 3.6 3.6 7
SAR drift measurement 5.0 R 1.732 1 1 2.9 29 ©
Phantom and tissue parameters
Phantom shell uncertainty 6.1 R 1.732 1 1 35 35 oo
'(-t;?;ie‘:)cond“‘:“"“y 5.0 R 1732 | o078 | o7 23 2.0 00
'(-ri]qe‘;is‘f”i‘r’r?gr:*t‘;“"“y 48 R 1732 | o078 | o7 22 2.0 %
(Lt;?;L‘:)PermimV”y 5.0 R 1732 | 023 0.26 0.7 0.8 00
(Lr:]‘liii;er;?:tt)iv”y 48 R 1732 | 023 0.26 0.6 0.7 00
Combined standard uncertainty

- - RSS - - - 11.2 11.2 642
Expanded uncertainty (95% confidence interval)

- - k=2 - - - 224 223 -
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IEEE 1528-2013 & IEC 62209-1
Measurement uncertainty evaluation template for SAR test (3 GHz~6 GHz)

Uncertainty component Tol. FI’DrIc;kt:) Div. Ci-1g | Ci-10g l(J'iolAg u(.i%/(z)g Vi
Measurement system
Probe calibration 6.7 N 1 1 1 6.7 6.7 ©
Axial isotropy 4.7 R 1.732 0.7 0.7 1.9 1.9 L
Hemispherical isotropy 9.6 R 1.732 0.7 0.7 3.9 3.9 0
Boundary effect 2.0 R 1.732 1 1 1.2 1.2 0
Linearity 4.7 R 1.732 1 1 2.7 2.7 0
System detection limits 0.25 R 1.732 1 1 0.1 0.1 0
Readout electronics 0.3 N 1 1 1 0.3 0.3 0
Response time 0.0 R 1.732 1 1 0.0 0.0 0
Integration time 2.6 R 1.732 1 1 15 15 L
RF Ambient Noise 3.0 R 1.732 1 1 1.7 1.7 o
RF Ambient Reflections 3.0 R 1.732 1 1 1.7 1.7 ©
Probe Positioner 0.04 R 1.732 1 1 0.02 0.02 ©
Probe Positioning 0.8 R 1.732 1 1 0.5 0.5 L
Max. SAR evaluation 4.0 R 1.732 1 1 23 23 ©
Test sample related
Test sample positioning 29 N 1 1 1 29 29 145
Device holder uncertainty 3.6 1 1 1 3.6 3.6 7
SAR drift measurement 5.0 1.732 1 1 29 29 0
Phantom and tissue parameters
Phantom shell uncertainty 6.6 R 1.732 1 1 3.8 3.8 0
'('tgr‘ggt)c"”d”c“""y 5.0 R 1732 | 078 | 071 2.3 2.0 0
'('riﬂgglucrgg]de”n"t;“’"y 4.8 R 1732 | 078 | 071 2.2 2.0 0
'('tfr‘;;gt)'j ermittivity 5.0 R 1732 | 023 | 026 0.7 0.8 0
'(rﬁg;‘llfrzgne'ﬁ't‘)"ty 4.8 R 1732 | 023 | 0.26 0.6 0.7 0
Combined standard uncertainty

- - RSS - - - 119 11.8 804
Expanded uncertainty (95% confidence interval)
- - k =2 - - - 23.7 23.6 -

Page 26 of 63



Report Number: 2011DS13

Rev.02
12. SAR Test Results Summary
12.1 Test Results
PGSM 900 MHz SAR Test Results - Head
Frequenc i
e N N U o B L
62 902.4 Voice Right-Cheek 0 0.086 0.086
1 890.2 Voice Right-Cheek 0 0.130 0.130
124 914.8 Voice Right-Cheek 0 0.098 0.098
62 902.4 Voice Right-Tilted 0 0.035 0.035
62 902.4 Voice Left-Cheek 0 0.068 0.068
62 902.4 Voice Left-Tilted 0 0.046 0.046
European ciﬁﬁ¥ Figgr;rsnpear:?!\tf;iall(%Q 519 EC Avergggg gi/%y\i/(l)(%ram
NCC CNS14959
WCDMA Band 1 SAR Test Results - Head
Frequency Modulation or Te_s_t Spacing SAR10g Reported Note
ch. MHz Sub-Test Position (mm) (Wikg) SAR10g
9750 | 1950 RMC12.2K Right-Cheek 0 0.060 0.060
9750 | 1950 RMC12.2K Right-Tilted 0 0.050 0.050
9750 | 1950 RMC12.2K Left-Cheek 0 0.076 0.076
9612 | 1922.4 RMC12.2K Left-Cheek 0 0.098 0.098
9888 | 1977.6 RMC12.2K Left-Cheek 0 0.081 0.081
9750 | 1950 RMC12.2K Left-Tilted 0 0.051 0.051
European ciﬁﬁ¥ Figgr;rsnpear:?!\tf;iall(%Q 519 EC Avergggg gi/%y\i/(l)(%ram
NCC CNS14959
WCDMA Band 8 SAR Test Results - Head
Frequency Modulation or Test Spacing SAR10g Reported Note
ch. MHz Sub-Test Position (mm) (Wkg) SAR10g
2800 | 900.0 RMC12.2K Right-Cheek 0 0.112 0.112
2737 | 8874 RMC12.2K Right-Cheek 0 0.146 0.146
2863 | 912.6 RMC12.2K Right-Cheek 0 0.119 0.119
2800 | 900.0 RMC12.2K Right-Tilted 0 0.048 0.048
2800 | 900.0 RMC12.2K Left-Cheek 0 0.089 0.089
2800 | 900.0 RMC12.2K Left-Tilted 0 0.045 0.045

European Council Recommendation 1999 519 EC

Safety Limit / Spatial Peak

NCC CNS14959

Averaged over 10 gram

Head 2.0 W/kg
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LTE Band 1 SAR Test Results - Head
Frequency Bandwidth . RB | RB iy Spacing SARi10g Reported
- Vit (MHz) Modulation Size | Offset Test Position (mm) (Wikg) SAR0,g Note
18300 | 1950.0 5M QPSK 1 0 Right-Cheek 0 0.054 0.054
18300 | 1950.0 5M QPSK 1 0 Right-Tilted 0 0.048 0.048
18300 | 1950.0 5M QPSK 1 0 Left-Cheek 0 0.069 0.069
18025 | 1922.5 5M QPSK 1 0 Left-Cheek 0 0.073 0.073
18575 | 1977.5 5M QPSK 1 0 Left-Cheek 0 0.078 0.078
18300 | 1950.0 5M QPSK 1 0 Left-Tilted 0 0.048 0.048
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergezg g\'/%y\gllo(g ram
NCC CNS14959 g 9
LTE Band 3 SAR Test Results - Head
Frequency | Bandwidth : RB | RB " Spacing SAR10g Reported
- iz (MH?) Modulation Size | Offset Test Position (mm) (Wik) SAR10g Note
19575 | 17475 20M QPSK 18 0 Right-Cheek 0 0.089 0.089
19575 | 17475 20M QPSK 18 0 Right-Tilted 0 0.079 0.079
19575 | 17475 20M QPSK 18 0 Left-Cheek 0 0.108 0.108
19300 | 1720.0 20M QPSK 18 0 Left-Cheek 0 0.131 0.131
19850 | 1775.0 20M QPSK 18 0 Left-Cheek 0 0.122 0.122
19575 | 17475 20M QPSK 18 0 Left-Tilted 0 0.091 0.091
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergezg g\'/%y\gllo(g ram
NCC CNS14959 9 9
LTE Band 7 SAR Test Results - Head
Frequency | Bandwidth | RB | RB " Spacing SARwg | Reported
- iz (MH?) Modulation Size | Offset Test Position (mm) (Wik) SAR10g Note
21100 | 2535.0 5M QPSK 1 24 | Right-Cheek 0 0.00340 0.00340
21100 | 2535.0 5M QPSK 1 24 Right-Tilted 0 0.00349 0.00349
20775 | 2502.5 5M QPSK 1 24 Right-Tilted 0 0.00355 0.00355
21425 | 2567.5 5M QPSK 1 24 Right-Tilted 0 0.00312 0.00312
21100 | 2535.0 5M QPSK 1 24 Left-Cheek 0 0.00321 0.00321
21100 | 2535.0 5M QPSK 1 24 Left-Tilted 0 0.00066 0.00066
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergeeelg ii/%y\i/cl)(g ram
NCC CNS14959 9 9
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LTE Band 8 SAR Test Results - Head
Frequency Bandwidth . RB | RB iy Spacing SARi10g Reported
- Vit (MHz) Modulation Size | Offset Test Position (mm) (Wikg) SAR0,g Note
21650 | 900.0 5M QPSK 1 24 | Right-Cheek 0 0.185 0.185
21525 | 8875 5M QPSK 1 24 | Right-Cheek 0 0.176 0.176
21775 | 9125 5M QPSK 1 24 | Right-Cheek 0 0.203 0.203
21650 | 900.0 5M QPSK 1 24 Right-Tilted 0 0.067 0.067
21650 | 900.0 5M QPSK 1 24 Left-Cheek 0 0.123 0.123
21650 | 900.0 5M QPSK 1 24 Left-Tilted 0 0.062 0.062
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergezg g\'/%y\gllo(g ram
NCC CNS14959 g 9
LTE Band 28 SAR Test Results - Head
Frequency | Bandwidth : RB | RB " Spacing SAR10g Reported
- iz (MH?) Modulation Size | Offset Test Position (mm) (Wik) SAR10g Note
27510 | 733.0 3M QPSK 4 1 Right-Cheek 0 0.094 0.094
27225 | 704.5 3M QPSK 4 1 Right-Cheek 0 0.122 0.122
27645 | 746.5 3M QPSK 4 1 Right-Cheek 0 0.109 0.109
27510 | 733.0 3M QPSK 4 1 Right-Tilted 0 0.041 0.041
27510 | 733.0 3M QPSK 4 1 Left-Cheek 0 0.074 0.074
27510 | 733.0 M QPSK 4 1 Left-Tilted 0 0.037 0.037
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergezg g\'/%y\gllo(g ram
NCC CNS14959 9 9
LTE Band 38 SAR Test Results - Head
Frequency | Bandwidth | RB | RB " Spacing SARwg | Reported
- iz (MH?) Modulation Size | Offset Test Position (mm) (Wik) SAR10g Note
38000 | 2595.0 5M QPSK 1 24 | Right-Cheek 0 0.021 0.021
38000 | 2595.0 5M QPSK 1 24 Right-Tilted 0 0.023 0.023
37775 | 2572.5 5M QPSK 1 24 Right-Tilted 0 0.022 0.022
38225 | 2617.5 5M QPSK 1 24 Right-Tilted 0 0.019 0.019
38000 | 2595.0 5M QPSK 1 24 Left-Cheek 0 0.019 0.019
38000 | 2595.0 5M QPSK 1 24 Left-Tilted 0 0.008 0.008

European Council Recommendation 1999 519 EC

Safety Limit / Spatial Peak

NCC CNS14959

Head 2.0 W/kg
Averaged over 10 gram
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LTE Band 41 SAR Test Results - Head
Frequency Bandwidth . RB | RB iy Spacing SARi10g Reported
- Vit (MHz) Modulation Size | Offset Test Position (mm) (Wikg) SAR0,g Note
40640 | 2595.0 5M QPSK 8 0 | Right-Cheek 0 0.019 0.019
40640 | 2595.0 5M QPSK 8 0 Right-Tilted 0 0.022 0.022
39715 | 2502.5 5M QPSK 8 0 Right-Tilted 0 0.021 0.021
41565 | 2687.5 5M QPSK 8 0 Right-Tilted 0 0.023 0.023
40640 | 2595.0 5M QPSK 8 0 Left-Cheek 0 0.018 0.018
40640 | 2595.0 5M QPSK 8 0 Left-Tilted 0 0.006 0.006
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergegg g\'/%y\flo(g ram
NCC CNS14959 g 9
LTE 5G NR nl1 SAR Test Results - Head
Frequency Bandwidth . RB | RB Test | Spacing | SARwg | Reported
o T v | MH2) 430 LD Size | Offset | Posion | (mm) | (Whkg) | SARwg | O
15K-DFT-s-OFDM-PI1/2B Right-
390000 1950 20M PSK 1 1 Cheek 0 0.022 0.022
390000 | 1950 2o |PKDFT-SOFDMPIZB p | Riont 0 0.019 0.019
PSK Tilted
15K-DFT-s-OFDM-PI/2B Left-
390000 | 1950 20M PSK 1 1 Cheek 0 0.024 0.024
15K-DFT-s-OFDM-PI/2B Left-
386000 | 1930 20M PSK 1 1 Cheek 0 0.021 0.021
15K-DFT-s-OFDM-PI/2B Left-
394000 | 1970 20M PSK 1 1 Cheek 0 0.023 0.023
15K-DFT-s-OFDM-PI/2B Left-
390000 | 1950 20M PSK 1 1 Tilted 0 0.015 0.015

Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC
NCC CNS14959

Head 2.0 W/kg

Averaged over 10 gram
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LTE 5G NR n28 SAR Test Results - Head
Frequency Bandwidth . RB | RB Test | Spacing | SARwg | Reported
ch | vz | (MH) HEEIEIE Size | Offset | Posion | (mm) | (Wkg) | SARmg | o€
15K-DFT-s-OFDM-P1/2B Right-
145100 | 7255 15M PSK 1 1 Cheek 0 0.098 0.098
15K-DFT-s-OFDM-P1/2B Right-
142100 | 7105 15M PSK 1 1 Cheek 0 0.095 0.095
15K-DFT-s-OFDM-P1/2B Right-
148100 | 7405 15M PSK 1 1 Cheek 0 0.100 0.100
15K-DFT-s-OFDM-P1/2B Right-
145100 | 7255 15M PSK 1 1 Tited 0 0.042 0.042
15K-DFT-s-OFDM-P1/2B Left-
145100 | 7255 15M PSK 1 1 Cheek 0 0.096 0.096
15K-DFT-s-OFDM-P1/2B Left-
145100 | 7255 15M Beic 1 1 Tied 0 0.049 0.049
Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC Avergezg iviy\i/gg ram
NCC CNS14959 9 9
LTE 5G NR n78 SAR Test Results - Head
Frequency Bandwidth . RB | RB Test | Spacing | SARwg | Reported
ch | vz | (MH) HEEIEIE Size | Offset | Posion | (mm) | (Whkg) | SARwg | O
620000 | 3435 gom | 3OKDFT-sOFDM-QPS |, |, | Right 0 0111 | 0411
K Cheek
620668 | 3310.02 20M S0K-DFT-s-OFDM-QPS | 1 Right- 0 0.122 0.122
K Cheek
637332 | 3559.98 20M S0K-DFT-s-OFDM-QPS | 1 Right- 0 0.132 0.132
K Cheek
629000 | 3435 20M 3°K'DFT'S'|SFDM'QPS 1 1 F;:ﬁgfj 0 0.011 0.011
629000 | 3435 2o [SKDFTSOFDMQPS| )|y} Left 0 0081 | 0081 | -
K Cheek
629000 | 3435 20M 3°K'DFT'S'|SFDM'QPS 1 1 Tﬁﬁgd 0 0.021 0.021

Safety Limit / Spatial Peak
European Council Recommendation 1999 519 EC
NCC CNS14959

Head 2.0 W/kg

Averaged over 10 gram
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European Council Recommendation 1999 519 EC

Depending on frequency, the following physical quantities (dosimetric / exposimetric quantities) are used to specify

the basic restrictions on electromagnetic fields :

* between 0 and 1 Hz basic restrictions are provided for magnetic flux density for static magnetic fields (0 Hz)
and current density for time-varying fields up to 1 Hz, in order to prevent effects on the cardiovascular and
central nervous system,

* between 1Hz and 10 MHz basic restrictions are provided for current density to prevent effects on nervous
system functions,

* Between 100 kHz and 10 GHz basic restrictions on SAR are provided to prevent whole-body heat stress and
excessive localized heating of tissues. In the range 100 kHz to 10 MHz, restrictions on both current density
and SAR are provided,

* Between 10 GHz and 300 GHz basic restrictions on power density are provided to prevent heating in tissue at

or near the body surface.

Magneti.c flux | Current density | Whole body Localized SAR Local.ized SAR Power density, S
Frequency Range density (mA/m?) average SAR | (head and trunk) (limbs) Wim?)
(mT) (rms) (W/kg) (Wikg) (W/kg)
0 1o S [ e T I [ —
>0-1Hz | - g8 | - | e - -
1-4Hz | - 77 A [N e T —
4-1000Hz | - A e e e I
1000 Hz -100 kHz [~ ----- flso00 | - e e
100 kHz - 10 MHz [ - /500 0.08 2 4 |
10MHz-10GHz | - | = 0.08 2 YA I —
10-300GHz | - | e | — e 10
Table 5. Reference levels for electric, magnetic and electromagnetic fields
(OHz to 300GHz, unperturbed RMS values )
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Conclusion

The SAR test values found for the portable mobile phone are below the maximum recommended level of 2.0 W/kg

(Wikg).
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Appendix A - System Performance Check

Test Laboratory: A Test Lab Techno Corp.

Date: 2020/11/2

System Performance Check at 750MHz_Head

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1004

Communication System: UID 0, CW (0); Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.899 S/m; & = 42.674; p = 1000 kg/m?3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.54, 9.54, 9.54) @ 750 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 750MHz/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.94 W/kg

System Performance Check at 750MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.28 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.41 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.38 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 63.1%

Maximum value of SAR (measured) = 2.97 W/kg

dB
0

-2.35
-4.70
-1.05
-9.40

-11.75
0 dB = 2.97 W/kg = 4.73 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.

Date: 2020/11/1

System Performance Check at 900MHz_Head

DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:073

Communication System: UID 0, CW (0); Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; ¢ = 0.97 S/m; & = 41.626; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.3, 9.3, 9.3) @ 900 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 900MHz/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.63 W/kg

System Performance Check at 900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 62.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 4.21 W/kg

SAR(1 g) = 2.65 W/kg; SAR(10 g) = 1.69 W/kg

Smallest distance from peaks to all points 3 dB below = 17.6 mm

Ratio of SAR at M2 to SAR at M1 = 62.7%

Maximum value of SAR (measured) = 3.65 W/kg

dB
0

-2.32
-4.64
-6.96
-9.28

-11.60
0 dB = 3.65 W/kg = 5.62 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.

Date: 2020/10/31

System Performance Check at 1800MHz_Head

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:265

Communication System: UID 0, CW (0); Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; 0 = 1.422 S/m; & = 40.456; p = 1000 kg/m?3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(8.14, 8.14, 8.14) @ 1800 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 1800MHz/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.4 W/kg

System Performance Check at 1800MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 97.07 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.46 W/kg; SAR(10 g) = 5.02 W/kg

Smallest distance from peaks to all points 3 dB below = 10.7 mm

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR (measured) = 14.5 W/kg

dB
0

-3.50
-1.00
-10.51
-14.M

-17.51
0 dB = 14.5 W/kg = 11.61 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.

Date: 2020/10/31

System Performance Check at 1950MHz_Head

DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN:1117

Communication System: UID 0, CW (0); Frequency: 1950 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1950 MHz; o = 1.39 S/m; & = 39.837; p = 1000 kg/m?3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.78, 7.78, 7.78) @ 1950 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 1950MHz/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.5 W/kg

System Performance Check at 1950MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 98.25 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 9.33 W/kg; SAR(10 g) = 4.79 W/kg

Smallest distance from peaks to all points 3 dB below = 9.7 mm

Ratio of SAR at M2 to SAR at M1 =52.3%

Maximum value of SAR (measured) = 14.8 W/kg

dB
0

-3.68
-1.36
-11.03
-14.71

-18.39
0 dB = 14.8 W/kg = 11.70 dBW/kg

Page 37 of 63



Report Number: 2011DS13
Rev.02

Test Laboratory: A Test Lab Techno Corp.

Date: 2020/11/3

System Performance Check at 2600MHz_Head

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1007

Communication System: UID 0, CW (0); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 1.982 S/m; & = 39.599; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.2, 7.2, 7.2) @ 2600 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 2600MHz/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 23.4 W/kg

System Performance Check at 2600MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 108.1 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.3 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.22 W/kg

Smallest distance from peaks to all points 3 dB below = 8.6 mm

Ratio of SAR at M2 to SAR at M1 = 46.1%

Maximum value of SAR (measured) = 24.3 W/kg

dB
0

-4.91
-9.83
-14.74
-19.66

-24.57
0 dB = 24.3 W/kg = 13.86 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.

Date: 2020/11/4

System Performance Check at 3300MHz_Head

DUT: Dipole D3300 MHz; Type: D3300V2; Serial: D3300V2 - SN1004

Communication System: UID 0, CW (0); Frequency: 3300 MHz;Duty Cycle: 1:1
Medium parameters used: f = 3300 MHz; 0 = 2.693 S/m; & = 39.013; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(6.79, 6.79, 6.79) @ 3300 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 3300MHz/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 12.7 W/kg

System Performance Check at 3300MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.21 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 6.44 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 76.3%

Maximum value of SAR (measured) = 12.2 W/kg

dB
0

.07

-10.15
-15.22
-20.30

-26.37
0 dB = 12.2 W/kg = 10.86 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.

Date: 2020/11/4

System Performance Check at 3500MHz_Head

DUT: Dipole D3500 MHz; Type: D3500V2; Serial: D3500V2 - SN1013

Communication System: UID 0, CW (0); Frequency: 3500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 3500 MHz; 0 = 2.929 S/m; & = 38.351; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(6.74, 6.74, 6.74) @ 3500 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

System Performance Check at 3500MHz/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 12.3 W/kg

System Performance Check at 3500MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.46 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 6.31 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 to SAR at M1 = 74.8%

Maximum value of SAR (measured) = 12.3 W/kg

dB
0

-h.34

-10.69
-16.03
-21.38

-26.72
0 dB = 12.3 W/kg = 10.90 dBW/kg
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Appendix B - SAR Measurement Data

Test Laboratory: A Test Lab Techno Corp.
Date: 2020/11/1

31_GSM900 CH 1_Right-Cheek

DUT: SM-G9910; Type: NR £ # N (76 § 3218

Communication System: UID 0, GSM900 (0); Frequency: 890.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 890.2 MHz; 6 = 0.96 S/m; & = 41.737; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

e Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.3, 9.3, 9.3) @ 890.2 MHz; Calibrated: 2020/5/20
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18
Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009
Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.216 W/kg

Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.82 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.236 W/kg

SAR(1 g) = 0.174 W/kg; SAR(10 g) = 0.130 W/kg

Smallest distance from peaks to all points 3 dB below = 18.2 mm

Ratio of SAR at M2 to SAR at M1 = 74.5%

Maximum value of SAR (measured) = 0.207 W/kg

dB
0

-2.26
-4.53
-6.79
-9.06

-11.32
0 dB = 0.207 W/kg = -6.84 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.
Date: 2020/10/31

05_WCDMA Band | CH 9612_Left-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, WCDMA Band | (0); Frequency: 1922.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1922.4 MHz; o = 1.367 S/m; & = 39.987; p = 1000 kg/m?3
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.78, 7.78, 7.78) @ 1922.4 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.225 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.65 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.229 W/kg

SAR(1 g) = 0.153 W/kg; SAR(10 g) = 0.098 W/kg

Smallest distance from peaks to all points 3 dB below = 13.1 mm

Ratio of SAR at M2 to SAR at M1 = 68.9%

Maximum value of SAR (measured) = 0.202 W/kg

dB
0

-3.34

-6.79

-10.18

-13.58

-16.97

0 dB = 0.202 W/kg = -6.95 dBW/kg
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Test Laboratory: A Test Lab Techno Corp.
Date: 2020/11/1

26_WCDMA Band VIII CH 2737_Right-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, WCDMA Band VIl (0); Frequency: 887.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 887.4 MHz; ¢ = 0.957 S/m; & = 41.775; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.3, 9.3, 9.3) @ 887.4 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.240 W/kg

Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.25 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.262 W/kg

SAR(1 g) = 0.194 W/kg; SAR(10 g) = 0.146 W/kg

Smallest distance from peaks to all points 3 dB below = 20 mm

Ratio of SAR at M2 to SAR at M1 =74.1%

Maximum value of SAR (measured) = 0.238 W/kg

dB
0

-2.32

-4.64

-6.95

49.27

-11.59

0 dB = 0.238 W/kg = -6.23 dBW/kg
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Date: 2020/10/31

13_LTE Band 1 CH 18575_QPSK_BW 5M_1RB Size ORB Offset_Left-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 1977.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1977.5 MHz; 0 = 1.416 S/m; & = 39.709; p = 1000 kg/m?3
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.86, 7.86, 7.86) @ 1977.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.176 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.332 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.184 W/kg

SAR(1 g) = 0.121 W/kg; SAR(10 g) = 0.078 W/kg

Smallest distance from peaks to all points 3 dB below = 13.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.7%

Maximum value of SAR (measured) = 0.161 W/kg

dB
0

-3.64

-1.28

-10.92

-14.56

-18.20

0 dB = 0.161 W/kg = -7.93 dBW/kg
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Date: 2020/11/1

19 LTE Band 3 CH 19300_QPSK_BW 20M_18RB Size ORB Offset_Left-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 1720 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1720 MHz; o = 1.353 S/m; & = 40.671; p = 1000 kg/m?
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(8.14, 8.14, 8.14) @ 1720 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.268 W/kg

Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.09 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.280 W/kg

SAR(1 g) = 0.195 W/kg; SAR(10 g) = 0.131 W/kg

Smallest distance from peaks to all points 3 dB below = 13.2 mm

Ratio of SAR at M2 to SAR at M1 =71.7%

Maximum value of SAR (measured) = 0.247 W/kg

dB
0

-3.50

-1.00

-10.49

-13.99

-17.49

0 dB = 0.247 W/kg = -6.07 dBW/kg
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Date: 2020/11/3

50_LTE Band 7 CH 20775_QPSK_BW 5M_1RB Size 24RB Offset_Right-Tilted
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 2502.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2502.5 MHz; o = 1.888 S/m; & = 39.895; p = 1000 kg/m?3
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.38, 7.38, 7.38) @ 2502.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0336 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.426 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.0230 W/kg

SAR(1 g) = 0.011 W/kg; SAR(10 g) = 0.00355 W/kg

Ratio of SAR at M2 to SAR at M1 =51.5%

Maximum value of SAR (measured) = 0.0160 W/kg

dB
0

-3.89

-1.78

-11.66

-15.55

-19.44

0 dB =0.0160 W/kg = -17.96 dBW/kg
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Date: 2020/11/1

38_LTE Band 8 CH 21775_QPSK_BW 5M_1RB Size 24RB Offset_Right-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 912.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 912.5 MHz; 0 = 0.982 S/m; & = 41.479; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.3, 9.3, 9.3) @ 912.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.321 W/kg

Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.77 V/Im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.369 W/kg

SAR(1 g) = 0.271 W/kg; SAR(10 g) = 0.203 W/kg

Smallest distance from peaks to all points 3 dB below = 18.5 mm

Ratio of SAR at M2 to SAR at M1 =72.7%

Maximum value of SAR (measured) = 0.330 W/kg

dB
0

-2.24

-4.59

-6.88

418

-11.47

0 dB = 0.330 W/kg = -4.81 dBW/kg
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44 L TE Band 28 CH 27225 _QPSK_BW 3M_4RB Size 11RB Offset_Right-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 704.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 704.5 MHz; ¢ = 0.889 S/m; & = 42.98; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.54, 9.54, 9.54) @ 704.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.148 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.27 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.182 W/kg

SAR(1 g) = 0.148 W/kg; SAR(10 g) = 0.122 W/kg

Smallest distance from peaks to all points 3 dB below = 24.6 mm

Ratio of SAR at M2 to SAR at M1 = 82.8%

Maximum value of SAR (measured) = 0.168 W/kg

dB
0

-1.00
-2.00
-3.00
-4.00

-h.00

0 dB = 0.168 W/kg = -7.75 dBW/kg
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53_LTE Band 38 CH 38000_QPSK_BW 5M_1RB Size 24RB Offset_Right-Tilted
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 2595 MHz;Duty Cycle: 1:1.59
Medium parameters used (interpolated): f = 2595 MHz; 0 = 1.976 S/m; & = 39.616; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.2, 7.2, 7.2) @ 2595 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0768 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.107 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 0.0860 W/kg

SAR(1 g) = 0.045 W/kg; SAR(10 g) = 0.023 W/kg

Ratio of SAR at M2 to SAR at M1 =53.2%

Maximum value of SAR (measured) = 0.0690 W/kg

dB
0

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB =0.0690 W/kg = -11.61 dBW/kg
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64_LTE Band 41 CH 41565_QPSK_BW 5M_8RB Size ORB Offset_Right-Tilted
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, Generic LTE (0); Frequency: 2687.5 MHz;Duty Cycle: 1:1.59
Medium parameters used (interpolated): f = 2687.5 MHz; 0 = 2.071 S/m; & = 39.326; p = 1000 kg/m?3
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.2, 7.2, 7.2) @ 2687.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0733 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.039 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.0870 W/kg

SAR(1 g) = 0.046 W/kg; SAR(10 g) = 0.023 W/kg

Ratio of SAR at M2 to SAR at M1 =51.9%

Maximum value of SAR (measured) = 0.0696 W/kg

dB
0

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB =0.0696 W/kg = -11.57 dBW/kg
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68_5G NR n1 CH 390000_15K-DFT-s-OFDM-PI1/2BPSK_BW 20M_1RB Size 1RB Offset_Left-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, 5G NR (0); Frequency: 1950 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1950 MHz; o = 1.39 S/m; & = 39.837; p = 1000 kg/m?3
Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(7.78, 7.78, 7.78) @ 1950 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0504 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.288 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.0530 W/kg

SAR(1 g) = 0.036 W/kg; SAR(10 g) = 0.024 W/kg

Ratio of SAR at M2 to SAR at M1 = 69.5%

Maximum value of SAR (measured) = 0.0455 W/kg

dB
0

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB =0.0455 W/kg = -13.42 dBW/kg
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78_5G NR n28 CH 148100_15K-DFT-s-OFDM-PI1/2BPSK_BW 15M_1RB Size 1RB Offset_Right-Cheek
DUT: SM-G9910; Type: NR £ # X {76 § 32

Communication System: UID 0, 5G NR (0); Frequency: 740.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 740.5 MHz; ¢ = 0.895 S/m; & = 42.734; p = 1000 kg/m?
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(9.54, 9.54, 9.54) @ 740.5 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.141 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.79 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.155 W/kg

SAR(1 g) = 0.123 W/kg; SAR(10 g) = 0.100 W/kg

Smallest distance from peaks to all points 3 dB below = 23.7 mm

Ratio of SAR at M2 to SAR at M1 =81.7%

Maximum value of SAR (measured) = 0.141 W/kg

dB
0

-1.72

-3.44

b7

-6.89

-8.61

0 dB = 0.141 W/kg = -8.51 dBW/kg
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85_5G NR n78 CH 637332_30K-DFT-s-OFDM-QPSK_BW 20M_1RB Size 1RB Offset_Right-Cheek
DUT: SM-G9910; Type: NR £ # X 76 § 32

Communication System: UID 0, 5G NR (0); Frequency: 3559.98 MHz;Duty Cycle: 1:1
Medium parameters used: f = 3559.98 MHz; o = 2.986 S/m; & = 38.234; p = 1000 kg/m?3
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5.2 Configuration:

Area Scan setting - Find Secondary Maximum Within:2.0dB and with a peak SAR value greater than 0.5 W/Kg
Probe: EX3DV4 - SN3847; ConvF(6.74, 6.74, 6.74) @ 3559.98 MHz; Calibrated: 2020/5/20

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn541; Calibrated: 2020/3/18

Phantom: Twin-SAM V4.0 (20deg probe tilt); Type: QD 000 P40 CD; Serial: TP-1009

Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.10 (7331)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.626 W/kg

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 7.612 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.348 W/kg; SAR(10 g) = 0.132 W/kg

Smallest distance from peaks to all points 3 dB below = 6 mm

Ratio of SAR at M2 to SAR at M1 = 69.6%

Maximum value of SAR (measured) = 0.757 W/kg

dB

-6.25

-12.51

-18.76

-2h.02

-3.27

0 dB = 0.757 W/kg = -1.21 dBW/kg
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Appendix C - Calibration

All of the instruments Calibration information are listed below.

Dipole _ D750V3 SN:1004
Dipole _ D900V2 SN:073
Dipole _ D1800V2 SN:265
Dipole _ D1950V3 SN:1117
Dipole _ D2600V2 SN:1007
Dipole _ D3300V2 SN:1004
Dipole _ D3500V2 SN:1013
Probe _ EX3DV4 SN:3847
DAE _ DAE4 SN:541
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Client ATL Certificate No:  Z220-60365

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1004

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 17, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(2213)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor NRP6BA 101369 12-May-20 (CTTL, No.J20X02965) May-21
ReferenceProbe EX3DV4 | SN 3617 30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,N0.Z20-60017) Feb-21
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader

Issued: September 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60365 Page 1 of 6
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Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 AR CNAS L0570
E-mail: ctti@chinattl.com http: www.chinattl.cn
ATL Certificate No:  Z20-60158

Client

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

pages and are part of the cert

humidity<70%.

DY00V2 - SN:073

FF-211-003-01
Calibration Procedures for dipole validation kits

May 8, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

ificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRP8S 104291 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Reference Probe EX3DV4 | SN 7307 24-May-19(SPEAG,No.EX3-7307_May19) May-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,N0.219-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer -é z

Reviewed by: Lin Hao SAR Test Engineer ‘jﬁr'y’%

Approved by: Qi Dianyuan SAR Project Leader cfv“i/

Issued: May 10, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60158

Page 1 of 6
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CALIBRATION CERTIFICATE

Object D1800V2 - SN: 265

Calibration Procedure(s) FF-Z11-003-01

Callibration Procedures for dipole validation kits

Calibration date: April 28, 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRP8S 104291 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Reference Probe EX3DV4 | SN 7307 24-May-19(SPEAG,No0.EX3-7307_May19) May-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,N0.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer éjJ

Reviewed by: Lin Hao SAR Test Engineer -g;ff\]%)

Approved by:

Qi Dianyuan SAR Project Leader C?é“:?\_/

Issued: May 5, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60159 Page 1 of 6
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CALIBRATION CERTIFICATE

Object D1950V3 - SN: 1117

Calibration Procedure(s) FE-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: April 28, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the foliowing
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRP8S 104291 04-Sep-19 (CTTL, No.J19X07825) Sep-20
ReferenceProbe EX3DV4 | SN 7307 24-May-19(SPEAG,No.EX3-7307_May19) May-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,N0.Z219-60295) Aug-20
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer éi

Reviewed by: Lin Hao SAR Test Engineer \j’fj

Approved by: Qi Dianyuan SAR Project Leader "K_

Issued: May 5, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60161 Page 1 of 6
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Certificate No:  Z20-60374

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

D2600V2 - SN: 1007

FF-Z11-003-01

Calibration Procedures for dipole validation kits

September 29, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3) ¢ and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards
Power Meter NRP2
Power sensor NRP6A

Reference Probe EX3DV4

DAE4

Secondary Standards
Signal Generator E4438C

Network Analyzer E5071C

Calibrated by:

Reviewed by:

Approved by:

ID#
106276
101369
SN 3617
SN 771

ID#

MY49071430
MY46110673

Name

Zhao Jing
Lin Hao

Qi Dianyuan

Cal Date(Calibrated by, Certificate No.)
12-May-20 (CTTL, No.J20X02965)
12-May-20 (CTTL, No.J20X02965)
30-Jan-20(SPEAG,No.EX3-3617_Jan20)
10-Feb-20(CTTL-SPEAG,N0.Z20-60017)

Cal Date(Calibrated by, Certificate No.)
25-Feb-20 (CTTL, No.J20X00516)
10-Feb-20 (CTTL, No.J20X00515)

Function

SAR Test Engineer

SAR Test Engineer

SAR Project Leader

Scheduled Calibratio 1
May-21
May-21
Jan-21
Feb-21

Scheduled Calibratio

Feb-21
Feb-21

Signature

%

w4
e~

Issued: October 4, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: Z20-60374
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Client

CALIBRATION CERTIFICATE

Object D3300V2 - SN: 1004

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: April 30 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRP8S 104291 04-Sep-19 (CTTL, No.J19X07825) Sep-20
ReferenceProbe EX3DV4 | SN 7307 24-May-19(SPEAG,No.EX3-7307_May19) May-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,N0.Z219-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzerE5071C | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer 44,

Z
Reviewed by: Lin Hao SAR Test Engineer ?%

Approved by:

Qi Dianyuan SAR Project Leader Q,}z\,:,\/

Issued: May 5, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60171 Page 1 of 6
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CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

D3500V2 - SN: 1013

FF-Z11-003-01
Calibration Procedures for dipole validation kits

April 24 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 04-Sep-19 (CTTL, No.J19X07825) Sep-20
Power sensor NRP8S 104291 04-Sep-19 (CTTL, No.J18X07825) Sep-20
ReferenceProbe EX3DV4 | SN 7307 24-May-19(SPEAG,No.EX3-7307_May19) May-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,No.Z219-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzerES071C | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer é %

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: i Di f
PP Y Qi Dianyuan SAR Project Leader S s

Issued: April 30, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60160
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Z20-60165

CALIBRATION CERTIFICAT

Object

Calibration Procedure(s)

Calibration date:

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

EX3DV4 - SN : 3847

FF-Z11-004-01
Calibration Procedures for Dosimetric E-field Probes

May 20, 2020

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) ~ Scheduled Calibration
Power Meter NRP2 101919 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101547 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101548 18-Jun-19(CTTL, No.J19X05125) Jun-20
Reference 10dBAttenuator | 18N50W-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18N50W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3617 30-Jan-20(SPEAG, No.EX3-3617_Jan20/2) Jan-21
DAE4 SN 1556 4-Feb-20(SPEAG, No.DAE4-1556_Feb20) Feb-21
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 18-Jun-19(CTTL, No.J19X05127) Jun-20
Network Analyzer E5071C | MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer é

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: Qi Dianyuan SAR Project Leader c%—?\/

Issued: May 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60165
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 541

Calibration Procedure(s)

Calibration date: March 18, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)'c and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Process Calibrator 753 | 1971018 24-Jun-19 (CTTL, No.J19X05126) Jun-20
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer Q,MV
Reviewed by: Lin Hao SAR Test Engineer ﬁﬂ’}:ﬁ%
Approved by: Qi Dianyuan SAR Project Leader M

Issued: March 20, 2020

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60115
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