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1. GENERAL CONDITIONS

1.1 This report only refers to the item that has undergone the test.

1.2 This report standalone dose not constitute or imply by its own an approval of the

product by the certification Bodies or competent Authorities.

1.3 This document is only valid if complete; no partial reproduction can be made

without written approval of CCIC-SET

1.4 This report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CCIC-SET and the Accreditation

Bodies, if it applies.
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2. Administrative Date
2.1. Identification of the Responsible Testing Laboratory

Company Name: CCIC-SET

Department: EMC& RF Department

Address: Electronic Testing Building, Shahe Road, Nanshan District,
ShenzZhen, P. R. China

Telephone: +86-755-26629676

Fax: +86-755-26627238

Responsible Test Lab
Managers:

Mr. Wu Li'an

2.2. ldentification of the Responsible Testing Location(s)
Company Name: CCIC-SET

Address: Electronic Testing Building, Shahe Road, Nanshan District,
Shenzhen, P. R. China

2.3. Organization Item
CCIC-SET Report No.: SET2015-10257
CCIC-SET Project Leader: Mr. Li Sixiong

CCIC-SET Responsible

. Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2015-08-12
End of Testing: 2015-08-13

2.4. Identification of Applicant

Company Name: Queclink Wireless Solutions Co.,Ltd.

Address: Room 501, Building 9, No 99, TianZhou Road, Shanghai,
China
2.5. Identification of Manufacture

Company Name: Queclink Wireless Solutions Co.,Ltd.

Address: Room 501, Building 9, No 99, TianZhou Road, Shanghai,
China

Notes: This data is based on the information by the applicant.
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3. General Information

3.1.Description Of EqQuipment Under Test (EUT)

Sample Name: GPS Locator
Type Name: GL300W
Brand Name: Queclink

Dual Transfer Mode

Not supported
(DTM) per 3GPP 51.010

Support GSM 850: 824.2MHz to 848.8MHz
Band and PCS 1900: 1850.2MHz to 1909.8MHz
Frequency | WCDMA Band II: 1850MHz ~1910MHz

Range WCDMA Band V: 824MHz ~849MHz

Development

Identical Prototype
Stage

L Accessories | Power Suppl
General description: pply

Battery type | GL100

Battery
o 1300mAh 3.7V
specification

Antenna type | PIFA Antenna

Modulation GSM:GMSK
mode WCDMA:QPSK(R99)/16QAM(HSDPA)

NOTE:

a. The above EUT's information was declared by manufacturer. Please refer to the specifications or
user's manual for more detailed description.
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4 Specific Absorption Rate (SAR)
4.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radiofield. The SAR distribution in a biological body is complicated and is
usually carried out byexperimental techniques or numerical modeling. The standard
recommends limits for two tiers ofgroups, occupational/controlled and general
population/uncontrolled, based on a person’s awarenessand ability to exercise control over
his or her exposure. In general, occupational/controlled exposurelimits are higher than the
limits for general population/uncontrolled.

4.2 SAR Definition

The SAR definition is 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:

: | [ dlT d | dW |
SAR= & =2
| =t v

dr' dm J

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

ol
SAR= C—

o

where C is the specific head capacity, OT is the temperature rise and & the exposure

duration,or related to the electrical field in the tissue by
. 7 |EI
sar= 2L

whereo is the conductivity of the tissue, pis the mass density of the tissue and E is the
rmselectrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is
typicallyapplied.
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4.3 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the
twin-headed "SAM Phantom”, manufactured by SATIMO. The SAM twin phantom is a
fiberglass shell phantom with 2mm shell thickness (except the ear region, where shell
thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the
left and right head profile sections. Body SAR testing also used the flat section between the
head profiles.

SAM Twin Phantom
4.4 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by
SATIMO as an integral part of the COMOSAR test system.

The device holder is designed to cope with the different positions given in the standard. It
has two scales for device rotation (with respect to the body axis) and device inclination (with
respect to the line between the ear reference points). The rotation centers for both scales is
the ear reference point (ERP). Thus the device needs no repositioning when changing the
angles.

Device holder
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4.5 Probe Specification

ConstructionSymmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)
CalibrationISO/IEC 17025 calibration service available.

Frequency 700 MHz to 3 GHz;
Linearity: £ 0.5 dB (700 MHz to 3 GHz)

Directivity + 0.25 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to probe
axis)

DynamicRange 1.5uW/gto 100 mW/g;

Linearity: + 0.5 dB

Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 5 mm (Body: 8 mm)
Distance from probe tip to dipole centers: <2.7 mm

Application General dosimetry up to 3 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

Compatibility COMOSAR

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and
boundary effect within a controlled environment. Depending on the frequency for which the
probe is calibrated the method utilized for calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram
below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES /

A-BEAM I-BEAM
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5 OPERATIONAL CONDITIONS DURING TEST
5.1 Schematic Test Configuration

During SAR test, EUT was operating in Traffic Mode (Channel Allocated) at Normal
Voltage Condition. Acommunication link is set up with a System Simulator (SS) by air link,
and a call is established.

The Absolute Radio Frequency Channel Number (ARFCN) was allocated to 128, 189
and 251respectively in the case of GSM 850, to 512, 661, and 810 respectively in the case
of PCS1900, to 9662,9800 and 9938 respectively in the case of WCDMA BAND2 and to
4357,4407and 4458respectively in the case of WCDMA BAND5. The EUT was
commanded to operate at maximum transmitting power.

The EUT should use its internal transmitter. The antenna(s), battery and accessories
shall be thosespecified by the manufacturer. The EUT battery must be fully charged and
checked periodicallyduring the test to ascertain uniform power output. If a wireless link was
used, the antenna connectedto the output of the base station simulator shall be placed at
least 50 cm away from the handset.

The signal transmitted by the simulator to the antenna feeding point should be lower than
the outputpower level of the handset by at least 35 dB

5.2 SAR Measurement System

The SAR measurement system being used is the DASY4 system, the system is
controlled remotely from a PC, which contains the software to control the robotand data
acquisition equipment. The software also displays the data obtained from test scans.

In operation, the system first does an area (2D) scan at a fixed depth within the liquid
from theinside wall of the phantom. When the maximum SAR point has been found, the
system will thencarry out a 3D scan centred at that point to determine volume averaged
SAR level.

5.2.1Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in
P1528 have beenincorporated in the following table. These head parameters are derived
from planar layer modelssimulating the highest expected SAR for the dielectric properties
and tissue thickness Power drifts in ahuman head. Other head and body tissue parameters
that have not been specified in P1528 are derivedfrom the tissue dielectric parameters
computed from the 4-Cole-Cole equations described inReference [12] and extrapolated
according to the head parameters specified in P1528.
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Table 1: Recommended Dielectric Performance of Tissue

Ingredients Frequency (MHz)
(% by weight ) 450 835 915 1900 2450

Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3856 | 51.16 | 41.45| 524 | 41.05| 56.0 | 549 | 404 | 62.7 | 73.2

Salt (Nacl) 395 | 149 | 145 1.4 135 | 0.76 | 0.18 0.5 0.5 0.04

Sugar 56.32 | 46.78 | 56.0 | 45.0 | 56.5 | 41.76 | 0.0 | 58.0 | 0.0 0.0

HEC 0.98 | 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 | 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 | 4492 | 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 4254 | 56.1 | 42.0 | 56.8 | 39.9 | 54.0 | 39.8 | 525
Conductivity (s/m) 0.85 | 0.83 | 0.91 | 0.95 1.0 107 | 142 | 145 | 1.88 | 1.78

Table 2 Recommended Tissue Dielectric Parameters

Head Tissue Body Tissue
Frequency (MHz)

& o(S/m) & a(S/m)

150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
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5.2.2 Simulant liquids

For body-worn measurements, the EUT was tested against flat phantomrepresenting the
user body. The EUT was put on in the belt holder. Simulant liquids that are used for testing
at frequencies of GSM 850,PCS 1900,WCDMA BAND2,WCDMA BAND5, which are made
mainly of sugar, salt and water solutions may be left in the phantoms.

Table 3: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 23.2°C;Humidity: 64%;
/ Frequency | Permittivity € | Conductivity o (S/m)
Target value 835MHz 55.2+5% 0.97+5%
Validation value
(08.12 2015)
Target value 1900MHz 53.3+5% 1.52+5%
Validation value
(08.12.2015)

835MHz 54.68 0.95

1900MHz 52.72 1.50

Table 4: Dielectric Performance of Tissue Simulating Liquid at test channel

Band Channel Frequency Permittivity € Conductivity o (S/m)
(MH2) Body Body
128 824.2 54.96 0.93
GSM 850 189 836.4 54.88 0.94
251 848.8 54.81 0.95
PCS 1900 661 1880.0 53.33 1.53
9662 1852.6 53.49 1.53
WCDMABANDZ2 | 9800 1880.0 53.33 1.53
9938 1907.6 53.36 1.54
4357 826.6 54.96 0.93
WCDMABANDS | 4407 836.6 54.88 0.94
4458 846.4 54.80 0.95
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Fig. 1 Configuration of body tissue

5.2.3 Equipment sand results of validation testing
Important equipments :

Equipment description Manufacturer/Model Identification No.
SAR Probe SATIMO SN _0413 EP166
Phantom SATIMO SN_0913 SAM97
Liquid SATIMO -
Dipole SATIMO-SID835 SN _0913 DIP0G835-217
Dipole SATIMO-SID1900 SN_0913 DIP1G900-218
Vector Network Analyzer | Rohde & Schwarz -ZVB8 1145.1010.08
Amplifier Nucletudes 143060
Power Meter Rohde & Schwarz - NRVS 1020.1809.02
Multimeter Keithley - 2000 4014020

Prior to the assessment, the system validation kit was used to test whether the system
was operating within its specifications of £10%. The validation results are tabulated below.
And also the corresponding SAR plot is attached as well in the SAR plots files.

The following procedure, recommended for performing validation tests using box
phantoms is based on the procedures described in the draft IEEE standard P1528. Setup
according to the setup diagram below :

CCIC-SET/T-I (00) Page 13 of 80




Report No. SET2015-10257

Signal Generator  —— Amplifier ——  Directional Coupler  — 3Agd5
See Mote 1 See Mote 2
Q 50 Ohm Cable < 3m
Load
See MNote 3

Power Meter 10-204dB
Aft.

If needed for power
reading

With the SG and Amp and with directional coupler in place, set up the source signal at the
relevant frequency and use a power meter to measure the power at the end of the
SMAcable that you intend to connect to the balanced dipole. Adjust the SG to make this,
say, 0.25W (24 dBm). If this level is too high to read directly with the power meter sensor,
insert a calibrated attenuator (e.g. 10 or 20 dB) and make a suitable correction to the power
meter reading.

Note 1: In this method, the directional coupler is used for monitoring rather than setting the exact feed
power level. If, however, the directional coupler is used for power measurement, you should
check the frequency range and power rating of the coupler and measure the coupling factor
(referred to output) at the test frequency using a VNA.

Note 2: Remember that the use of a 3dB attenuator (as shown in Figure 8.1 of P1528) means that you
need an RF amplifier of 2 times greater power for the same feed power. The other issue is the
cable length. You might get up to 1dB of loss per meter of cable, so the cable length after the
coupler needs to be quite short.

Note 3: For the validation testing done using CW signals, most power meters are suitable. However, if
you are measuring the output of a modulated signal from either a signal generator or a handset,
you must ensure that the power meter correctly reads the modulated signals.

The measured 1-gram averaged SAR values of the device against the phantom mare
provided in Tables 5.The humidity and ambient temperature of test facility were64% and
23.2°C respectively. The body phantom were full of the body tissue simulating liquid. The
EUT was supplied with full-charged battery for each measurement.

Table 5: Body Liquid Verification Results (19)

Frequenc DUty cvele | TAT@etvalue | Testvalue (W/kg) | Deviation
o e (Wikg) 250 mW 1w (%)
835MHz
(12/08/ 2015) 11 10.31 2.52 10.08 -2.23
1900MHz
(12/08/ 2015) 11 40.81 10.06 40.24 -1.39
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5.2.4SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

-
_ Preparation of System J
A
~_>
4 )
Operational Mode Measurement 6.6.3
N ( A
.~ ) \ _ |Reference Measurement (Step 1}|
(Vv _ Configuration | v
l | Area Scan (Step 2) |
. J ¥
- ,—-| Zoom Scan {Step 3) |
a A v
Left Right _ | Reference Measurement (Step 4) |
i
Cheek 15° tilted I:' Peak in cube?
\(/ NO
. J Shift YES
T 1 cube
xv/ center l
N\
Measurement 6.6.3 All primary and
at center frequency ) \ | secondary peaks
- - NO tested?
T g YES
. , All tests of peak '
~ S Step 1 done? \ J
NO
~._— VYES

Determination of the worst-
case configuration AND all
configurations with less than
-3dB of applicable limits

Frequency ' A
Lower Upper T
1N
v

(Measurement 6.6.3 ]

Worst-case NO
configuration AND all J
configurations of less <> > J
than -3dE of applicable

limit tested? ™

( Determination of maximum ]

Establish a call with the maximum output power with a base station simulator, the
connection between the EUT and the base station simulator is established via air interface.

After an area scan has been done at a fixed distance of 8mm from the surface of the
phantom onthe source side, a 3D scan is set up around the location of the maximum spot
SAR. First, a point within the scan area is visited by the probe and a SAR reading taken at
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the start of testing. At the end of testing, the probe is returned to the same point and a
second reading is taken. Comparison between these start and end readings enables the
power drift during measurement to be assessed.

Above is the scanning procedure flow chart and table from the IEEE1528-2013 standard.
This is the procedure for which all compliant testing should be carried out to ensure that all
variations of the device position and transmission behaviour are tested.

For body-worn measurement, the EUT was tested under two position: face upward .
back upward .. left side . right side and bottom side .

5.2.5 Transmitting antenna information

There are two antennas(GSM &WCDMA antenna and GPS antenna) inside the EUT, the
GSM&WCDMA antenna is the transmitting source, which is a type of Monopole antenna, the following
picture shows the position of the antenna.

Top side

GPS Antenna

Left side Right side

Bottom side T~ GSM &WCDMA
Antenna

Note: The GPS antenna is charged for receive, the SAR result would not be affected by them.

Antennas Wireless Interface
GSM&WCDMA Antenna <Tx / Rx> GSM 1900/850 WCDMA 850/1900
GPS Antenna<Rx> GPS receiving only
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5.2.6 Exposure Conditions Analysis

antenna Back Front Top side Bottom side | Right side Left side
WCDMA YES YES NO YES YES YES
GSM YES YES NO YES YES YES

For GSM&WCDMA antenna ,SAR measurement at Top side are not required since the
nearest distance between the antenna and Top side surface >25mm.
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6CHARACTERISTICS OF THE TEST
6.1 Applicable Limit Regulations

47CFR § 2.1093-Radiofrequency Radiation Exposure Evaluation: Portable Devices;

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to HumanExposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz;

RSS-102-2010: Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All
Frequency Bands)

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue forportable
devices being used within 20 cm of the user in the uncontrolled environment.

6.2 Applicable Measurement Standards

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this is in
accordance with the following standards:
FCC 47 CFR Part2 (2.1046)
ANSI/IEEE C95.1-2005
IEEE 1528-2003
FCC KDB 447498 D01 v05r02
FCC KDB 648474 D04 v01r02
FCC KDB 865664 D01 v01r03
FCC KDB 941225 D01 v03
FCC KDB865664 D02 RF Exposure Reporting v01r01

7 LABORATORY ENVIRONMENT

7.1 The Ambient Conditions during SAR Test

Temperature Min.=15 ° C,Max.=30 ° C
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards.
Reflection of surrounding objects is minimized and in compliance with requirement of standards.

7.2 Test Configuration

For WWAN SAR testing, the device was controlled by using a base station emulator.
Communication between the device and the emulator was established by air link. The distance between
the EUT and the antenna of the emulator is larger than 50 cm and the output power radiated from the
emulator antenna is at least 30dB smaller than output power of EUT.
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8.Conducted RF Output Power
8.1 GSM Conducted Power

Conducted Power (Unit: dBm)

Band GSM 850 PCS 1900
Channel 128 189 251 512 661 810

Frequency 524.2 836.5 848.8 1850.2 1880 1909.8
GSM(GMSK, 1 Tx slot) CS1 32.88 32.87 32.83 29.16 29.39 29.19
GPRS (GMSK, 1 Tx slot) CS1 | 32.94 32.99 32.98 29.45 29.69 29.64
GPRS (GMSK, 2 Tx slot) CS1 | 30.92 30.97 30.97 27.33 27.38 27.38
GPRS (GMSK, 3 Tx slot) CS1 | 29.90 29.94 29.93 26.37 26.43 26.41
GPRS (GMSK, 4 Tx slot) CS1 | 28.85 28.91 28.93 25.40 25.48 25.48

8.2 WCDMA Conducted Power

Conducted Power (Unit: dBm)

Band WCDMA BAND2 WCDMA BAND5
Channel 9662 9880 9938 4357 4407 4458
Frequency 1852.6 1880 1907.4 826.6 836.5 846.4
RMC 12.2Kbps 23.02 23.62 23.37 24.00 23.62 23.70
RMC 64Kbps 22.44 22.35 22.42 23.43 23.21 23.17
RMC 144Kbps 22.23 22.25 22.40 23.55 23.20 23.08
RMC 384Kbps 22.42 22.27 22.39 23.46 23.26 23.00
HSDPA Subtest-1 22.26 22.15 22.12 22.05 21.94 21.89
HSDPA Subtest-2 21.77 21.59 21.50 21.52 21.42 21.30
HSDPA Subtest-3 21.11 20.96 20.88 21.04 20.93 20.78
HSDPA Subtest-4 20.57 20.23 20.14 20.57 20.22 20.16

Note:

1. Per KDB941225 D01, the maximum output power channel is used for SAR testing and for further
SAR test reduction.

2. GPRS (GMSK, 4 Tx slot) and WCDMA RMC 12.2Kbps are used for Body-worn accessory SAR
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measurements.

9. SAR DATASUMMARY

General Note:

1. Per KDB 447498 D01v05r02,the reported SAR is the measured SAR value adjusted for maximum
tune-up tolerance.

a. Tune-up scaling Factor =tune-up limit power(mW)/EUT RF power(mW), where tune-up limit is
the maximum rated power among all production units.

b. For SAR testing of WLAN signal with non-100% duty cycle , the measured SAR is scaled-up by
the duty cycle scaling factor which is equal to “1/(duty cycle)’

c. For WWAN: Reported SAR(W/kg)=Measured SAR(W/kg)*Tune-up Scaling Factor

2. Per KDB 447498 DO01v05r02,for each exposure position,if the highest output channel reported
SAR<0.8W/kg,other channels SAR testing is not necessary.

3. Per KDB 648474 D04v01r02,when the reported SAR for a body-worn accessory measured without a
headset connected to the handset is <<1.2W/kg, SAR testing with a headset connected to the
handset is not required.

4. Per KDB 865664 D01V01r03, for each frequency band, repeated SAR measurement is required only
when the measured SAR is =0.8W/Kg
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9.1 Standalone Body Worn SAR DATA

Tune-U
Gap Average . Measured | Reported
Test Freq. p Scaling
Band Mode (cm Ch. Power 1g SAR 1g SAR
Position (MHz) Limit Factor
) (dBm) (Wikg) (Wikg)
(dBm)
GPRS
850 4 Tx slot Back 0 128 824.2 28.85 30 1.04 1.116 1.161
GPRS
850 4Tx slot Face 0 128 824.2 28.85 30 1.04 1.188 1.236
GPRS Left
4 Tx slot 0 189 836.4 28.91 30 1.04 0.373 0.388
850 Side
GPRS
850 4 Tx slot Back 0 189 836.4 28.91 30 1.04 1.232 1.281
GPRS Bottom
4 Tx slot 0 189 836.4 28.91 30 1.04 0.363 0.378
850 Side
GPRS Right
4 Tx slot 0 189 836.4 28.91 30 1.04 0.441 0.459
850 Side
GPRS
850 4 Tx slot Face 0 189 836.4 28.91 30 1.04 1.192 1.240
GPRS
850 4 Tx slot Back 0 251 848.8 28.93 30 1.04 1.109 1.153
GPRS
e 4 Tx slot Face 0 251 848.8 28.93 30 1.04 1.136 1.181
Tune-U
Gap Average _ Measured | Reported
Test Freq. p Scaling
Band Mode (cm Ch. Power 1g SAR 1g SAR
Position (MHz) Limit Factor
) (dBm) (Wikg) (W/kg)
(dBm)
GPRS Left
4 Tx slot ) 0 661 1880 25.48 27 1.06 0.399 0.423
1900 Side
GPRS
4 Tx slot Back 0 661 1880 25.48 27 1.06 0.722 0.765
1900
GPRS Bottom
4 Tx slot 0 661 1880 25.48 27 1.06 0.619 0.656
1900 Side
GPRS Right
4 Tx slot 0 661 1880 25.48 27 1.06 0.436 0.462
1900 Side
GPRS
1900 4 Tx slot Face 0 661 1880 25.48 27 1.06 0.693 0.735
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Gap Average UGS . Measured | Reported
Test Freq. p Scaling
Band Mode Position (cm Ch. (MH2) Power Limit Factor 19 SAR 1g SAR
) (dBm) (Wikg) (Wikg)
(dBm)
WCDMA RMC
850 12.2Kbps Back 0 4357 826.6 24.0 24 1.00 1.193 1.193
WCDMA RMC
850 12.2Kbps Face 0 4357 826.6 24.0 24 1.00 1.209 1.209
WCDMA RMC Left
850 12.2Kbps Side 0 4407 836.6 23.62 24 1.02 0.765 0.780
WCDMA RMC
850 12.2Kbps Back 0 4407 | 836.6 23.62 24 1.02 1.231 1.256
WCDMA RMC Bottom
850 12.2Kbps Side 0 4407 836.6 23.62 24 1.02 0.431 0.440
WCDMA RMC Right
850 12.2Kbps Side 0 4407 836.6 23.62 24 1.02 0.697 0.711
WCDMA RMC
850 12.2Kbps Face 0 4407 | 836.6 23.62 24 1.02 1.273 1.298
WCDMA RMC
850 12.2Kbps Back 0 4458 846.4 23.70 24 1.01 1.117 1.128
WCDMA RMC
850 12.2Kbps Face 0 4458 846.4 23.70 24 1.01 1.306 1.319
Tune-U
Test Gap Freq. Average D Scaling Measured | Reported
Band Mode Position (cm Ch. (MH2) Power Limit Factor 1g SAR 1g SAR
) (dBm) (Wikg) (W/kg)
(dBm)
WCDMA RMC Left
1900 12.2Kbps Side 0 9662 | 1852.6 23.02 24 1.04 0.735 0.764
WCDMA RMC
1900 12.2Kbps Back 0 9662 | 1852.6 23.02 24 1.04 1.155 1.201
WCDMA RMC Bottom
1900 12.2Kbps Side 0 9662 | 1852.6 23.02 24 1.04 1.013 1.054
WCDMA RMC Right
1900 12.2Kbps Side 0 9662 | 1852.6 23.02 24 1.04 0.663 0.690
WCDMA RMC
1900 12.2Kbps Face 0 9662 | 1852.6 23.02 24 1.04 0.732 0.761
WCDMA RMC
1900 12.2Kbps Back 0 9800 1880 23.62 24 1.02 1.112 1.134
WCDMA RMC Bottom
1900 12.2Kbps Side 0 9800 1880 23.62 24 1.02 1.147 1.170
WCDMA RMC
1900 12.2Kbps Back 0 9938 | 1907.4 23.37 24 1.03 1.125 1.159
WCDMA RMC Bottom
1900 12.2Kbps Side 0 9938 | 1907.4 23.37 24 1.03 1.104 1.137
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Note:When the 1-g SAR for the mid-band channel or the channel with the Highest output power satisfy
the following conditions, testing of the other channels in the band is not required.(Per KDB 447498 D01
General RF Exposure Guidance v05r02)

* < 0.8 Wi/kg, when the transmission band is < 100 MHz

* <0.6 Wi/kg,when the transmission band is between 100 MHz and 200 MHz

* < 0.4 Wi/kg, when thetransmissionband is = 200 MHz -
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9.2 Highest SAR Test Plots

GPRS 850, Face, Middle

Type: Phone measurement

Date of measurement:12/8/2015
Measurement duration: 6 minutes 0 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan

dx=8mm dy=8mm

ZoomScan

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

Phantom

Validation plane

Device Position

Face

Band

GPRS850

Channels

Middle

Signal

GPRS850 (Duty cycle: 1:2)

B. SAR Measurement Results

Frequency (MHz)

836.4

Relative permittivity (real part)

54.88

Relative permittivity (imaginary part)

21.05

Conductivity (S/m)

0.94

Variation (%0)

-3.79

ConvF:

5.84

Probe serial number

SN 04/13 EP166

SURFACE SAR

VOLUME SAR

SRR Visualisation Graphical Tnterface

SAR Visualisation Graphical Interface

Surface Radiated Intensity

Colors Scale 1504

h/kz)
0.8v6LEs
0.518001
0.76LTa4
0. 70457
0.647401
0.590204
0.533007
0. 475510
0.418813
0.36L416
0304219
0. 747022
0. 183825
0. 137628
0.075431 &
U Utz

120}

Z-Cuts Control

<< Upper Cut

7= to
Lower Cut 2 120}

1504

3 X (m) [ T (wm)

Zoom TnfOut

SAVE Cancel -150 -120 -9 60 -3 0 30 60 90 120 10
X

Zoom TnfOut

Volume Radisted Intensity

150+

Golors Seale
/ke)
0.889600 120]
0.83081
0.778561
0.723042
0.667523

0.612003
0.556484
0.500965

0445445
0.389926
0334407

0.278887
0.223368
0.167843
0.112328 =0
UL s

Z-Cuts Control

<C Upper Cut

z=4.0
Lower Cut 5> -120-}

By, p " 0y y ? " T T T
e Cancel -150 -120 -8 60 30 0 M B0 90 120 150
X
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Maximum location: X=7.00, Y=-6.00
SAR Peak: 1.30 W/kg

SAR 10g (W/Kg) 0.79569
SAR1g (W/Kg) 1.23226
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 1.6057 1.2675 0.9293 0.6700 0.4721
1.5-\
1.8 ——
\N..
o l2- <
< oe
=1
% 0.5- "‘h,.\
0.6- M,
M
L 3_| -T‘h 1
0 2 4 B & 10 12 14 16 18 20 22 24 26 23 30
T imm)
3D screen shot Hot spot position

-
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GPRS 1900, Back,

Middle

Type: Phone measurement

Date of measurement: 12/8/2015
Measurement duration: 6 minutes 11 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GPRS1900_4Tx
Channels Middle
Signal GPRS (Duty cycle: 1:2)
B. SAR Measurement Results
Frequency (MHz) 1880.0
Relative permittivity (real part) 53.33
Relative permittivity (imaginary part) 14.21
Conductivity (S/m) 1.53
Variation (%0) 0.10
ConvF: 5.42
Probe serial number SN 04/13 EP166

SURFACE SAR

VOLUME SAR

SRR Vizualization Graphical Interface

AR Visualization Graphiedl Interface

Surface Radiated Intensity
Colors Seale 190
ike)

0. 558822

0.5z1748

0. 4B48TT

0. 447604

041053

0. 373450

0. 338387

0. 208315

0. 282245

0.225170

0. 183088

0. 151026

0. 113653

0. o7eg8

0.039808 =

U Ut

120}

I-Cuts Control

<< Upper Cut

1=10
Lover Cut 7 120}

-150.-4

[ x@m fr T e

Zoon TnfOut.

savE Cancel -150 -1z -8 60 -3 0 30 60 @ 120 130
X

=10

Color
#ke)

Z-Cuts Control

<4 Upper Cut
Lover Cut 2> 120}

W Cance

Volume Radiated Intensity

150+

Zoon Tn/Out

= Sedle

0.532471 120}
0487363
0463434
0473005
039517
0360028
0325540
0201051
0. 756583

0.222074

0.187586 |
0.153087
0.118608
0.084120
0.049631 = 0
U514y

=&, p 0 g T gy n " " n
ea—y -0 -7 %0 60 -3 0 3 60 80 170 150
X

Maximum location: X=-1.00, Y=25.00
SAR Peak: 0.81 W/kg

SAR 10g (W/Kg)

0.441818

SAR 1g (WI/Kg)

0.722247
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.8968 0.7268 0.5440 0.3919 0.2679
n.-a-\
0.8-
0.7- \k
_ ey
%" 0.6- \‘
Z s ™
5o ™~
504
0.3 "\k
0.2 \["--. !
0 2 4 6 & 10 12 14 16 18 20 22 24 26 25 30

Z (mm)

3D screen shot

Hot spot position
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WCDMABS850, Face, High

Type: Phone measurement
Date of measurement:12/8/2015

Measurement duration: 6minutes 15 seconds

Mobile Phone IMEI number: --
A. Experimental conditions.

Area Scan

dx=8mm dy=8mm

ZoomScan

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

Phantom

Validation plane

Device Position

Face

Band

Band5_WCDMAS850

Channels

High

Signal

WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

Frequency (MHz)

848.31

Relative permittivity (real part)

54.80

Relative permittivity (imaginary part)

20.03

Conductivity (S/m)

0.95

Variation (%0)

2.62

ConvF:

5.84

Probe serial number

SN 04/13 EP166

SURFACE SAR

VOLUME SAR

SAR Visualisation Graphical Interface

SAR Visualisation Graphical Interface

Surface Radiated Intensity
Colors Seale 1901
h/kg)
1238337
1154703
1 073070
0991435,
0. 209302
028189
0748535
0654502

120}

0.583266

0.50163¢

0. 470001 i
0. 338367
0.256733
0. 175100
0.083486 = g
U UL

Z-Cuts Control

<< Upper Cut

z=t0

Lower Cut 120}

X

o X m) [ T (wm)

=0, T Y r T r * n " y !
e Caneel -150 -120 -0 B0 =30 0 30 €0 80 120 150

Volume Radisted Intensity B Bt

Colors Scale &y
k)
1.240354
1184102
1. 087850
1011598
0.935347
0.858085
0.760843
0. 706531

120-]

0.630338

0.554087
0.477835

0.401583
0.325331
0.243080
0.172828 = 5
UL s s

Z-Cuts Control

<< Upper Cut

=40

Lower Cut 53 -120-}

By, p v gy Y r " " T y
saE Cancel -150 -1z 80 60 =30 0 W B0 90 120 150
X
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Maximum location: X=-2.00, Y=-9.00
SAR Peak: 1.49 W/kg

SAR 10g (W/Kg) 0.8766
SAR1g (W/Kg) 1.3062
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 1.3160 1.0525 0.7856 0.5779 0.4167
1.3
1 2_\\
1.0- P,
o )
i
=08 \t
]
vi DB- =
H“"--...
0.4-
0.3 T\""-- ]
0 2 4 B & 10 17 14 16 18 20 27 24 26 25 30
Z (mm)

3D screen shot

Hot spot position
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WCDMA1900, Back, Low

Type: Phone measurement

Date of measurement: 12/8/2015
Measurement duration: 7 minutes 37 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Band2_WCDMA1900
Channels Low
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
Frequency (MHz) 1852.6
Relative permittivity (real part) 53.49
Relative permittivity (imaginary 14.13
Conductivity (S/m) 1.53
Variation (%0) 0.20
ConvF: 5.42
Probe serial number SN 04/13 EP166
SURFACE SAR VOLUME SAR

SRR Vizualization Graphical Interface SAR Visualization Graphical Interface

Surface Radisted Intensity S FB Volume Radisted Intensity S BT
Colors Seale e

Colers Scale &y
h/kg)

ke

1. 086103
0. 985425
0.924745
0.854071

120} 1049161
0.980378
0.911595
0.54z812
0.774028

120]

0. 783384

U, U 9

I-Cuts Control

UL urtar

I-Cuts Centrol

<< Upper Cut << Upper Cut
1=t0 m =10 i
Lower Cut ) -120] Lower Cut D> -120-]
=, T, 0y v v v ! b v y d A, p " 0y v » " , v y d
g Caneel -150 -120 -9 -60 -3 0 30 60 90 120 150 snE Cancel -150 -iz0 -60 -60 -3 0 3 60 9 120 150

be X

o X () o4 T (an)

CCIC-SET/T-I (00) Page 30 of 80




Report No. SET2015-10257

Maximum location: X=8.00, Y=24.00
SAR Peak: 1.51 W/kg

SAR 10g (W/Kg) 0.6482
SAR1g (W/Kg) 1.1556
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 1.4515 1.2070 0.9388 0.7097 0.5165
1 5'\
)
1.2-
Qf 1.0- \\
=
0.8-
E H
0.6- kﬁ""‘-.
[
0.4- o |
0o & 4 6 & 10 12 14 16 18 20 22 24 26 23 30
Z (mm)

3D screen shot

Hot spot position

<
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10Measurement Uncertainty

Table 6:Measurement Uncertainty according to IEEE 1528

) . Standard | Degree of
) Uncertainty | Probability ) ]
No. UncertaintyComponent | Type k ci Uncertainty(| freedom

Value (%) | Distribution ) )
%) ui(%) Veffor vi

Measurement System

1 —Probe Calibration B 6 N 1 1 35 0
2 — Axialisotropy B 4.7 R 1.732 1 2.7 0
3 —Hemispherical Isotropy B 9.4 R 1.732 1 5.4 o0
4 —Boundary Effect B 11.0 R 1.732 1 6.4 0
5 —Linearity B 4.7 R 1.732 1 2.7 L
6 —System Detection Limits B 1.0 R 1.732 1 0.6 0
7 —Readout Electronics B 1.0 N 1 1 1.00 0
8 —Response Time B 0.00 R 1.732 1 0.00 ©
9 —Integration Time B 0.00 R 1.732 1 0.00 0
10 —RF Ambient Conditions B 3.0 R 1.732 1 1.73 0
—Probe Position Mechanical
11 B 0.4 R 1.732 1 0.2 0
tolerance
—Probe Position with
12 B 2.9 R 1.732 1 1.7 0
respect to Phantom Shell
—Extrapolation,
Interpolation and Integration
13 B 3.9 R 1.732 1 2.3 0
Algorithms for Max. SAR
evaluation
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Uncertainties of the DUT

14 —Paosition of the DUT A 4.8 N 1 1 4.8 5

15 —Holder of the DUT A 7.1 N 1 1 7.1 5

—Output Power Variation
16 B 5.0 R 1.732 1 2.9 o
—SAR drift measurement

Phantom and Tissue Parameters

—Phantom
17 Uncertainty(shape and B 1.0 R 1.732 1 0.6 0

thickness tolerances)

—Liquid Conductivity Target
18 B 5.0 R 1.732 0.6 1.7 o
—tolerance

—Liquid Conductivity
19 ) B 0.23 N 1 1 0.23 9
—measurement Uncertainty)

—Liquid Permittivity Target
20 B 5.0 R 1.732 0.6 1.7 L
tolerance

—Liquid Permittivity
21 ) B 0.46 N 1 1 0.46 o
—measurement uncertainty

Combined Standard Uncertainty RSS 12.92 35.15

Expanded uncertainty
K=2 25.84

(Confidence interval of 95 %)
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Table 7:Measurement Uncertainty for Body Worn Test according to IEC 62209-2

) . Standard | Degree of
) Uncertainty | Probability ) ]
No. UncertaintyComponent | Type k ci Uncertainty(| freedom

Value (%) | Distribution ) ]
%) ui(%) Veffor vi

Measurement System

1 —Probe Calibration B 6 N 1 1 35 0
2 —lsotropy B 14.1 R 1.732 1 4.1 00
3 —Hemispherical Isotropy B 9.4 R 1.732 1 5.4 0
4 —Boundary Effect B 11.0 R 1.732 1 6.4 00
5 — Linearity B 4.7 R 1.732 1 2.7 00
6 — System Detection Limits B 1.0 R 1.732 1 0.6 00
7 —Readout Electronics B 1.0 N 1 1 1.00 0
8 —Response Time B 0.00 R 1.732 1 0.00 0
9 —Integration Time B 0.00 R 1.732 1 0.00 00
10 —RF Ambient Conditions B 3.0 R 1.732 1 1.73 0

—Probe Position Mechanical
11 B 0.4 R 1.732 1 0.2 0
tolerance

—Probe Position with
12 B 2.9 R 1.732 1 17 0
respect to Phantom Shell

13 —Post-processing B 5.0 R 1.732 1 2.9 00
—Probe modulation
14 B 0.4 R 1.732 1 0.2 0
response
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Uncertainties of the DUT

15 —Position of the DUT A 4.8 N 1 1 4.8 5
16 —Holder of the DUT A 7.1 N 1 1 7.1 5
17 —Power Scaling B 1.0 R 1.732 1 0.6 00

—Output Power Variation
18 B 5.0 R 1.732 1 2.9 0
—SAR drift measurement

Phantom and Tissue Parameters

—Phantom
19 Uncertainty(shape and B 1.0 R 1.732 1 0.6 00

thickness tolerances)

—Liquid Conductivity Target
20 B 5.0 R 1.732 0.6 1.7 00
—tolerance

—Liquid Conductivity
21 . B 0.23 N 1 1 0.23 9
—measurement Uncertainty)

—Liquid Permittivity Target
22 B 5.0 R 1.732 0.6 1.7 00
tolerance

—Liquid Permittivity
23 ) B 0.46 N 1 1 0.46 0
—measurement uncertainty

—liquid
24 ) B 1 N 1 1 1 00
temperatureuncertainty

Combined Standard Uncertainty RSS 13.12 44.15

Expanded uncertainty
K=2 26.24

(Confidence interval of 95 %)
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11 MAIN TEST INSTRUMENTS

No.| EQUIPMENT TYPE Series No. Due Date
1 | System Simulator E5515C GB 47200710 2015/09/15
2 SAR Probe SATIMO SN_0413 EP166 2015/08/14
3 Dipole SID835 SN09/13 DIP0G835-217 | 2015/08/27
4 Dipole SID1900 SN09/13 DIP1G900-218 | 2015/08/27

Vector Network
5 ZVB8 A0802530 2016/06/08
Analyzer
6 | Signal Generator SMR27 A0304219 2016/06/08
7 Power Meter NRP2 A140401673 2016/03/27
8 Power Sensor NPR-Z11 1138.3004.02-114072-nq | 2016/03/27
9 Amplifier Nucletudes 143060 2016/03/27

10 | Directional Coupler DC6180A 305827 2016/03/27
11 Power Meter NRVS A0802531 2016/03/27
12 Power Sensor NRV-Z4 100069 2016/03/27
13 Multimeter Keithley-2000 4014020 2016/03/27
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ANNEX A

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-10257

Queclink Wireless Solutions Co.,LtdD
GPS Locator

Type Name: GL300w

Hardware Version: 1.02

Software Version:  A01V20

TEST LAYOUT

This Annex consists of 3pages

Date of Report: 2015-08-19
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A sk P

Fig.3Body Position (Face Upward)
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Fig.4Body Position (Back Upward)

Fig.5 Body Position(Bottom Side)
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Fig.6Body Position(Right Side)

Fig.7Body Position(Left Side)
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ANNEX B

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-10257

GPS Locator
Type Name: GL300W

Hardware Version: 1.02

Software Version:  A01V20

Sample Photographs

This Annex consists of 3 pages

Date of Report:2015-08-19
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1. Appearance

Appearance and size (obverse)

Appearance and size (reverse)
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1. Inside

2. Battery
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4. Adapter

5. Position of antennas
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ANNEX C

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-10257

GPS Locator

Type Name: GL300W

Hardware Version: 1.02

Software Version:  A01V20

Sample Photographs

This Annex consists of 4pages

Date of Report: 2015-08-19

CCIC-SET/T-I (00) Page 45 of 80




Report No. SET2015-10257

System Performance Check (Body, 835MHz)

Type: Validation measurement
Avrea scan resolution: dx=8mm,dy=8mm
Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 12/08/2015
Measurement duration: 20 minutes 04 seconds
A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 835MHz
Channels
Signal Cw

B. SAR Measurement Results

Band SAR
Frequency (MHz) 835
Relative permittivity (real part) 54.68
Relative permittivity 20.48
Conductivity (S/m) 0.95
Power drift (%0) -2.51
Ambient Temperature: 22.2<C
Liquid Temperature: 225
ConvF: 5.84
Duty factor: 1:1
Probe serial number SN 04/13 EP166
SURFACE SAR VOLUME SAR
R e L temwon | el e _zomtont|

®/ke)
2. 862689

1

~Cats Contro]
< Upper Cut
. - z=140 -
-140-]
S e e e e e e e e e e 20
SAV!] Concel -150 -125 -100 -75 -50 -25 0 25 S0 75 100 125 150 SAVE Genedd -1
x

X

3 X @) [0 T (am)

Maximum location: X=7.00, Y=-1.00
SAR 10g (W/Kg) 1.603562
SAR 1g (WI/Kg) 2.523541
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System Performance Check (Body, 1900MHz)

Type: Validation measurement
Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement: 12/08/2015
Measurement duration: 21 minutes 10 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
Frequency (MHz) 1900
Relative permittivity (real part) 52.72
Relative permittivity 14.21
Conductivity (S/m) 1.50
Power Drift (%) 1.02
Ambient Temperature: 22.1<T
Liquid Temperature: 226
ConvF: 5.42
Duty factor: 1:1
Probe serial number SN 04/13 EP166
SURFACE SAR VOLUME SAR

Surface Radiated Intensity

Colors Scale
I

it

B I (mm) [0 T (mm)

Zoon Tn/ut

¥olume Radiated Intensity

™

SAVE Cancel
X

Zoon TnOut

Maximum location: X=1.00, Y=6.00

SAR 10g (W/Kg)

5.136751

SAR 1g (W/KQg)

10.063452
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ANNEX D

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-10257

Satimo

Type Name: SSE5

Calibration Certificate of Probe and Dipoles

This Annex consists of 33pages

Date of Report: 2015-08-19
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Probe Calibration Ceriticate

SATIMO

The microwave Yision company

COMOSAR E-Field Probe Calibration Report

Ref: ACR.227.15.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
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SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 04/13 EP166

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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- b ~m (itrmtimn CERT 22454
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ol ||\-‘\

rpfgalvt Cai

08/14/2014

Summary;

I'his document presents the methed and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMOD COMOSAR svstem only.,  All calibration results are fraceable to national
metro logy institutions.
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1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN O04/13 EP 166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.232 M£}

Dipole 2: R2=0.226 ML}

Dipole 3: R3=0.228 ML}

A wearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

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

Figure 1 — Sarimo COMOSAR Dosimertric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter & mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CEMNELEC EN30361 and CEIVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

lhe evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.0 1W/kg to 1000W/kg.

Page: 49
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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 is 10 mW/kg.

34 ISOTROPY

lhe 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 configuraiion suggesied for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in |5 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 15° increments. At each step the probe is rotated
about its axis (0°—3607).

3.5 BOUNDARY EFFECT

l'he 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 avermge SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 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 Accepied Guides to Measurement Uncertainty.

Uncertainty analyvsis of the probe calibration in waveguide
. - Uncertainty Probabhility .. " Standard
O . ¥ ¥
ERROR SOURLES value (%) Distribution Dwviser o Uncertainty (%)
Incident or forward power 3.00% Rectan gular -\|'r3_ | 1 1.732%
Reflected power 3,00% Rectan gular ﬁ | I 1,732%
Liquid conductivity 5.00%% Rectangular -J'E | 1 2.887%
Liquid permittivity EXLE Rectan gular 'u'f3_ | 1 2305
Field homogeneity 3.0 Rectangular \E | 1 1.732%
Field probe positioning 5,00% Rectan gular ﬁ | I 288 7%
Field probe linearity 3.00% Rectan gular J_?T | 1 1.732%
Page: 579
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Combined standard uncertainty 58319
Ex panded uncertainty 12 00
95 % confidence level k=2 o

'

CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Tem perature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %

5.1 SENSITIVITY IN AIR

Normx dipoele
L (VAOV/m))

Normy dipole
2 (pVANVIm))

Normz dipele
3 (VAN I/im))

8.57

4.83

7.1

A

DCP dipole |
(mV)

DCP dipole 2
(mV)

DCP dipole 3
(mV)

92

O

95

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

Calibration curves

1025-
1

ann-
) /
= G00- Dipale 1
=
o Dipale 2
L 400-
1] /

200- /

1= 1
0.0 a1 0.z 0.3 0.4 [IR3] 0.6 0.7
Woltage [V]
.‘”.‘Jls._'a' 69
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5.2 LINEARITY

Linearity

1.00-
0.75-
0.50-
0.25-
BRI e e e e e e TR ae
-0.25-
-0.50-
0.75=

-1.00-, i i [
1] 50 100 150 200 250 300 350 400 453

E-Field [V /m)

Linearity.0+/-1.55% (+/-0.07dE)

Linearity Error (dB)

5.3 SENSITIVITY IN LIQUID

Liquid Frequency Permittivity Epsilon (5/'m} ConvE

(MHz +/-

1008 HZ)
HLA&50 B35 42.81 089 5.68
BL 850 B35 53.46 .94 5.84
HLS00 CHMD 42,47 0.5 534
BL 900 M) 56,69 1.08 5.54
HL 1800 1800 41,31 1.38 475
BL I8 1800 53.27 1.51 4.93
HL 19400 15010 41.09 1.42 5,25
BL 1900 1900 54,20 1.54 542
HL2000 2000 39,72 1.43 451
BL2000 2000 53.91 1.53 4.91
HL2450 2450 39,05 1.77 493
BL2450 2450 52,97 1.93 5.07
HL2600 2600 38.35 1.92 5.02
BL 2600 2600 51.81 219 522

LOWER DETECTION LIMIT: TmW/kg
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54 1SOTROPY

HL900 MHz
- Axial isotropy:
- Hemispherical isotropy:

I=olropy cures
P S
.\'-\ %aoke 33T
¥
|
]
/
[
_—-"'—/l
aF 04 02 00 02 04 36
HL1800 MHz
- Axial isotropy: 0.05 dB
- Hemispherical isotropy: 0.07 dB
I=ciropy curs
/ 5, -
l.u.
N !
1k 01‘;;_:!(-- 20 E
Page: 8/9
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date
. Malidated. Mo cal Malidated. Mo cal
Flat Phantom Satimo SN-20/09-5AMT1 required, required.
. Validated. Mo cal Malidated, No  cal
COMOSAR Test Bench Version 3 NA required. required.
Network Analyzer | 098 % Sehwarz SN100132 02/2013 0212016
Reference Probe Satimo EP 94 SN 37/08 10/2013 10/2014
Multimeter Keithley 2000 1188856 12/2013 1212018
Signal Generator Agilent E4438C MY48070581 12/2013 12/2016
. Characterized prior to |Characterized prior to
Amglier Asthercomm SN 046 test. Mo cal required. [test. Mo cal required.
Fower Meter HF E44184 US38261498 12/2013 12/2018
Power Sensor HP ECP-EZ26A, US37181460 12/2013 1212016
) ) . Characterized prior to |Characterized prior to
Directional Coupler Narda 4216-20 01366 test. Mo cal required. [test. Mo cal required.
. ) Malidated. Mo cal Malidated. Mo cal
Waveguide Mega Industries 069%7-158-13-712 required. required.
) " , Validated. Mo cal Malidated, Mo cal
Wavequide Transition [ Mega Industries | 069%7-158-13-701 required. required.

. _— . Validated. Mo cal Malidated. Mo cal
Waveguide Termination| Mega Industries | 089%7-158-13-701 required. required.
Temperature / Humidity

) Control Company 11-661-9 8/2012 8/2015

ensor
Page: 99
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08/28/14

Summary:

This 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

I'his document contains a summary of the requirements set forth by the [EEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system vahidations
and the measurements that were performed o 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 SIDR3S w
| Serial Number SN 09/13 DIPOGS35-217 |
Product Condition (new / used) | used |

A yearly calibration interval is recommenced,

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

} o ————

Figure 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulleun C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurcments 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 constucted as outlined in the fore mentioned standards,

42 MECHANICAL REQUIREMENTS

The IEEE Sid. 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 Intemationally Accepted Guides 1o
Measurement Uncertainty,

5.1 RETURN LOSS

The following uncertainties apply to the retum loss measurement:

Frequency band - Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

I[he following uncertaintics apply to the dimension measurements:

Length (mm)_ ‘ Exmnded l;ncenaint_\' on lxnﬁih ’
‘ 3300 [ 0.05 mm }

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Balletin C, CENELEC EN50361 gnd CEVIEC
62209 standards were followed 10 gencrate the measurement uncertainty for validation

measurements. , ) S
[ Scan Volume Expanded Uncertainty
| I g 20.3 %

10g 20,1 %
Page: 571
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Froquency, M2

) = 750 oo e MC 86D 2380 00 7y

)

l‘:rcqucnc.\ (MHz)  Return Loss (dB) | Requirement (dB) | Impedance
835 -23.17 ‘ -20 5740-0.2i0Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

2 A4

Freguescy. M
73E 2% el o 20 40 0 880 00 S0 95

i
2 |
£
Frequency (MHz) ~ Return Loss (dB) =~ Requirement (dB) | Impedance
835 24.50 20 5500 +39iQ

6.3 MECHANICAL DIMENSIONS

Frequency MH:z Ly " men d mu
required measured required measured required measared
300 20021 % 25001 % 635t %
45( 004N 1 4 63541
| |
5 176011 % 1000 21 1521
| |
&l 1 011 % AS "G & » AS ' % PASS
Pay v
" vy I i L A A
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' 900 149.0 11 % 83111% 1641%
B 1450 -87‘)-1“711% 517¢1% 1621 %
-1_500 805 1'%, LA ES S Il %

1640 79.0 41 %. 45741% 3601% |
1750 5.2 A9 % ;6!71%
fi=— >i300 -P-}.Oii‘h A1T7 21 % I621%
19&’ 6021 % 395+1% I6+1%
;950 66.3 1% 3B5:1 % 161 %
2000 645 1% 3751 % g%
2100 L0441 % ‘s_&",'!'i“g” V;;-!-].;.
2300 5.5 1%, 261 % 1611%
2450 515 21%, A% 1611%
| 2600 85K w8+ % 1641%
1000 415 1% 25041 % 1641 %
‘—3-500 37041 % 2641 % 3621%
3700 34741 % AL 361 %

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical dimension requirements. The validation measurement must be performed
against a hquid filled flat phantom, with the phantom constructed & outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole Jength centered and paralle] 1 the longest dimension of the fat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1  HEAD LIQUID MEASUREMENT

FEMENY | Relathew pormittiity (s} Conductivity (o) 5/m

| roquived sesed | raded | meswind |
00 | 45315% 08715 %
450 | 43515% 08745 %
50 41915% QB35 N

835 | #1515% PASS 03045 % PASS |

500 | 41515% 037:5% }

1450 | 40515% 1.20:5% ‘

1500 | ADAs5% 135 | |
1640 | 40215% 13115 %
1750 | 40115% 137:5%

1 | s0pss5% 14045 % ‘
1900 40045% 14055 %

| 1950 | 400w 140 £5 % '

0| won% ECTTHI |

Page: 711
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¥25%
WO %

BS55%

37935%

14925 %
L6725 %
LBU 5%
1 "u'. 5%
}740 %

29125%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID

Ihe IEEE Std

uncertainty for the system validation

528 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

bracket, the measured SAR is given with the used input power

";(;U."l.ﬁ ¢ g
FPhantom

| Probe

| qu |

Distance between dipole center and Fguid
| Arca scan resolution
Zooan Scan Resolution

Frequency
Inpat power

| Liquid Temperature

| Lab Temperatare
Lab Humidity

Fx

| OPENSAR V4
| SN 20009 SAMTI
| SN 1811 EPGI22

15.0 mm
dx~Smm'dv-Emm
1L A _

All SAR values are normabized to T W forward power. In

Head Liquid Values: eps” - 423 sigma © 0,92

dx=Bmm'dv-8m'dz~5mm
| »

%55 MHz
| 20 dBm

[21%
. "l ( ‘
15 %
gieiagi 1 SAR (W/kg/W) 10 & SAR W/ g/ W)

I required I messured . required l measured

300 ' 2.85 [ [ 194 I

50 ass w6 |
' 750 | 8.49 [ | sss

815 [ ‘J."_vb [ 9.77 |0.58) [ 6.2i | 6.30 (0.63)
‘ 500 ‘ 105 ‘ ‘ 699 [
l 1450 ' 249 ' ‘ 16 . .
. .qn‘n 305 [ [ 168 [ ‘

.E;m | 34‘2 [ [ 84 |

150 LR [ [ 153 |
. L1800 LR . . 201 ‘ .
' 1900 3.7 [ ' 205 ' ‘
. 1950 | &5 [ [ 209 | .

2000 | 411 [ [ 211 | '
. .‘101-1 | 436 | | Ji,-) | .

2300 48.7 233

,'-:‘,‘.'. X
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7.3 BODY LIQUID MEASUREMEN]

Freguency
MH:2

30
835
Y0
915§
1450
1610
1 800
1900)
2000)
2100
2450
2600
1000
3500
S200)
S0

S400

Relstive permittivity (2]

reguired
61935 %

58.2+5%

’
. 2ON
rJ.) ‘:V ‘-?'
552425 %

55025 %
54 ) +5 4
53.825%
533459

51315 %

450 £10'%

43.9 110 %

48.7 110

maaswred
PASS
11
Wi
A ’

Conductivity (0) 5/m

required
08D +5 %
092 45

» 'R

05 £5%

L5 5%
06 25N
10 +5

27115
13145%
30 £10 %

3 410%

measured
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S500 48 0%
5600 485105
S804 e8.7210%

T4
‘

R 4

SAR ML

Siftware

Phanton

Probx

1 ».p:l.l

Distamce between dipole center and liquid
Area scan resolution

| Zoon Scan Resolution
Frequencs
|r3m| powWer
Liquid Temperanurg
Lab Temperature
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[ Body Liguid Values: eps

: dx=Emm/dy

SN 20009 SAMTI
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15.0 mm
Smm
dx~Smm/dy=8m/dz

835 MHz

20 dBm
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LIST OF EQUIPMENT

Equipment Summary Sheet

wir docamseny sl n & repvoskecs

g‘:::::on; M“:: mml Identification No. Next Cl:l:ution
SAM Phantom Satmo ' SN-20109-SAMT1 :";:'L:;";gd No cal ?;:f;;d No calf
COMOSAR TestBench|  Version 3 NA ::::ﬂ?;zd No cal ;’;:u"f:;‘_’ No cal
Network Analyzer | RNOdE i SN100132 0212013 0212016
Calipers Camera | CAUPERA1 122013 1212016
—Rer&'eme Probe Satmo . EPG122 SN 18/11 ’ 1002013 1002014
- Muttimeter Kesthiay 2000 ‘ 1188658 | 1212013 1212016
Signal Generator - Aglent E4438C ’ MY48070581 ‘ 12/2013 1212016
At evwrcomm | soug | Chaeclized o b Charecirized prie i
Power Meter HP E4418A US38251498 \ 122013 1212016
T Do B HP ECP-E26A | US37181480 I 12/2013 . 12/2016
Oiectionsi Coupler | Narda 421620 | 01386 ‘g;‘;"“;fg."?m‘fﬁ;;“Eg:fmﬁg’g;"izﬂﬁ;;“
Imrgﬂ:";:]::" | Control Company 11-651-9 812012 | 82015
Page: 11/11

4 exrgav i AV o 1o ot s Lbond e seeien agpseasa of SATTAR
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\

SATIMO

The pionme walan company

SAR Reference Dipole Calibration Report

Refl: ACR.240.4.14 SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO,,LTD

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)

SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 09/13 DIP1G900-218

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

"o,
W e,
RNNA 2
R \_/ -

~ v /—' %
AN [Acem o/

ool oA e I ST %)

08/28/14

Summary:

Thas document presents the methoed and reselis from an accredited SAR reference dipole calibration
performed in SATIMO USA wsing the COMOSAR test bench. All calibration reselis are traceable
1o 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 venify 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
| Maodel | SID1900
' Serial Numbet SN 0913 DIP1 G9O0D-218
Product Condition (new /used) | Used

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

LN GENERAL INFORMATION

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

only

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 411
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletun C and CEVIEC 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

Ihe 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.

4.2 MECHANICAL REQUIREMENTS

I'he IEEE Std. 1328 and CEIMEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the reguirements set forth for a 2
mm phantom shell theckness,

s MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expeessed at approximately the 95%
confidence level using a coverage factor of K=2, traceable 1o the Internationally Accepted Guides 1o
Measurement Uncertainty,

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement

Frequency band Expanded l!nct;alm_\ on Return Loss \

l
100-6000M 1z I 0148 |
o |

5.2 DIMENSION MEASUREMENT

Ihe followmng uncertainties apply 1o the dimension measurements

l

l 3-300 ' 0.05 mm

' length (mm) [ Expanded Uncertainty on Length

53 VALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1528, OET 65 Bulictin C, CENELEC EN30361 and CEVIEC
62209 stundards were followed to generste the measurement uncertainty for  validation

measurements. =
Scan Volume Expanded Uncertainty

Ig 203 %

10 g 201 %

P:l,l!x' in

TR Bwmawan a0t v By seprona sl Anorn Il ar (v at, seviunw 30 beeere appworny) of SECTAR
The mparmaataon Comimal o i e e meed’ ondy Sar Mc pavpene Sor solsct x b bl asd v &
by medound o Wk o et s e vl of NN
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6 CALIBRATION MEASUREMENT RESULTS

6.1  REITURN LOSS AND IMPEDANCE IN HEAD LIQUID

Fiequency MR
180 ¥t o0 1860 1BED 200 7. ¢ 140 1980 198 2000

(
n
10-
15~
©
- a0
Fot 1
W
y
40

Frequency (MHz) Return Loss (dB) ~ Requirement (dB) I!n_pxjdu;c((

1900 23.44 -20 55,4 (2 + 5.2 i)

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frexpency. M2
1L vy} M0 130 130 SO0 7. ¢ 190 1960 =0 2000

=
o

l.‘
> -

A0

P

-

Frequency (MHz) | th;rnﬁ_ljg)‘sx(dlh ' Requirement (dB) | Impedance
1900 -27.36 -20 51.7 Q2+ 4402

|

6.3 MECHANICAL DIMENSIONS

Freguency MHz L mm L) amm
required measured required measured required measured
)| A0.0 21 % W0 3521 %
- \
1 2500 21 166.7 21 35 11
+ - - — -
6.0 21 % 100.0 £1 % 15 +1
+ $ 4 4 e
835 )21 ¥ 5821% 162
L ]
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«00 490 £1%, 833:1% 1641%. l

1450 89181% 7% | senx 1
1500 BOS 1% 50041 % 36K
1640 290 £1 % 5751 % 6% | =
1750 /2% 7 a29:1% 164K
1800 72021% 4721 % 1641%
1900 63021 % PASS 195 41 %, PASS 1611% PASS
l‘l‘-O 66321% IBS5LIN 1621%.
2000 % W5 4% 2621% |
2100 I &0 £1% | m7a% ‘ a.enw

? 2300 555 £1% | 32611% 31641%.

[ 2450 '_‘.1-‘.‘1'1 % A tl.‘i 30:11..
200 RSN 28BN BT
3000 41521 % 2501 % 3641% '
3500 37081 % WA % 3%

v %0 34721 % 6441% 36:1%

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return Joss and mechanical dimension requirements. The validation measurement must be performed
against a liguid 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 paralle] 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 Relative permittivity {c,) Conductivity (o) $/m
V required mu_am! required measured
T 3w | 53k 087 5% ]
a5 43515 % 087 5%
50 ll.glﬁ’h- | 08945%
835 41545% 08025 %
] 900 415:5% 097:5%
1450 0555 L2025% |
- 71500 S445% - 123-’.5T .
1610 G0.115% LI125%
1750 | a01s5% 13715 %
1820 2005 % 14045 % o
190 | 400:5% PASS 140 £5 % PASS
1950 4005 % = 14045 %
000 | 4005% | 14015 %
Poge: 711

This s sholl nr S reprrosiaced, @xvept m ) or m o, st G seerien apgesa! of SATTE)
1w wntrmatiow constaved Beon (s 10 B¢ nsod anly for the pumone e ndick i snbaitiad and Je o fo
b rwdeanad v wividc ar puiet o vt wrinies approned of SATIMYL
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2100 RSN 14925 %
2300 1955 % 167:5%
2450 392:5% 1.80s5%
2600 39025 % 19625 %
| 000 IR5 45 % 2405%
[ 3500 I7945% 291:5%
7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID

The 1EEE 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 | W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4

Phuntom SN 20109 SAMTI

Probe SN 1811 EPGI22

Liquad Head Liquid Values: eps’ : 41,1 sigma : 1.42

Distance between dipole center and ligusd

10,0 mm

Area scan resolution

Zoon Sean Resolution

dx=Simm/dy<Bmide-Smm

Frequency [ 1900 Milz
Input power | 20 dBm
Liguad Temperature 1
Lab Tempermture 21%
Lab Humidizy | 45 %
v LSRR | 10gSAR(Wke/W)
required d . required [ measured
300 2,85 i 158 |
T a5 1 e
750 B49 555
835 9.56 | e2 |
T wo 109 699
1450 29 16
1500 08 T
1840 342 154 }
1750 164 93 |
1800 84 01
1500 39,7 W08 | 205 | 2062206
[ 1es0 0.5 209
2000 aL1 211
| awo a3h A ™ 29 l
| 1300 a8.7 233

age: N1

s oyt stvll oy by ropradcnd), cccape v AT s in pe, wathosst e seraem ot of SATIAY)
Py ifovonaxinow comvaseed Benom o i Ae s ondy fov sk e e whnoh of o aabveniiesd oned L et Ay
e mokoamad ve wivdic o provt wiikost wrstion agyrroved of SETIAD,
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2450 74 24
| 4 : 4 i
260 | 24.6
4 : |
0 633 25.7
350 7.1 25
- — 7
/

73 BODY LIQUID MEASUREMENT

Freguency 3
MMz Ralative perminthvity (x,') Canductivity (o) $/m
— 1 ‘
required measwred required measured
150 1915 % 0.80 £5 %
4 : | ! {
300 £2115% 182 5 %
. ! edrae | 4 4 |
450 56.745 % 0.94 £5
4 - - —
150 5.5 25 % )96 £5 %
e —— | : |
835 55.225% 197 25 %
9% 55.0:5 %
4 4
915 55025 %
1450 54.0 25 ¥ 13045 %
1610 53825% 14015 %
. a2y AP Mool { !
| 8O0 53.325% 15245%
1900 53,345 % PASS 152 45 % PASS
— —— '
2000 53.345% 152145%
2100 53.2:5% .
: 4 <
2450 ., 48
———— - + ‘
2600 62.525% 116 £5 %
| ! p e
(KN 52015 % 27345%
+ i |
3500 | 51325 197 +5 %
5200 H0+10% 10 210 %
S3N 459 10 % 42 :10%
5400 457210 % 53210 %
Pope: W)
F e docwoeny sl v Ar repnacond cnoers b oF (0 T, « W . ¥ 5 AUETURY | ¥
Armarin Comvanad e i 1o I sl aady v e P ’ ' o of It &

Sy redovend v e iads or pant w AR W PATOI (o «
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iju\') R4 +10% 65 210N
— ‘ PO —————
5600 48.5 £10 % de
S800 48.2£10 % 600210 %

74  SAR MEASUREMENT RESULT WITH BODY LIQUID

SOltware

[OPENSAR V4

s
-
J
.
-

| N
Fraon <
Prodw SN IR BErGi22
Ligund Hoily Ligu d Values: eps’ @ $4.2 sigma 1.54
Distance belw \'-,'_:_J nole center und | CJuid ] 10.0n R
Arca scan resolution dx=Emmdy=¥mm
Zoon Scan Resolutior dx-Emm/dyv=Em/dz=Smm
Frequency 1900 MEL2
inpart power 20 d8n
bk e e—— b =
qu d Temperature 21 %
Lab Tempernture 21 %
Laby Humidsty | 45 %
F’éuue [ -
e 1 £ SAR (W/ke/W) 10 g SAR (W/hg/W) ‘
N .
{
measared maasured
+ ——
900 \ & .81 14.08) J1.21{2.12)
i:'.'
Qe
N =
i
’ - -
( I
S oy ! i v e > 1" X
A A Wil nn N { o0 f “wn o N "
N sty or with .y aynn \
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8  LIST OF EQUIPMENT

Equipment Summary Sheet

el e e e
SAM Phantom Satimo SN-20/08-SAMT1 :{:3;30 Nocsi ?:;:{:e'g’ No cs
COMOSAR Test Banch|  Version 3 NA ,‘g'jig" oo ;’ S
Network Analyzer | N0%0 & SCWARZ | 100132 022013 0212016
Calpers Carrera CALIPER.D1 1272013 122016 o
Reference Frobe Satmo EPG122 SN 18/11 102013 10v2014
Multimeter Kedthiey 2000 1188556 12/2013 1212016
Signal Generator Agilent E4438C MY49070581 1272013 122018
motber | dovoconm | snosg | Crarmcirzedeor o Craacrzed o
Power Meter HP E4418A US38261498 12/2013 1212016
Power Sensor HP ECP-E26A usaTiens0 | 122013 ‘ 1202016
Directional Coupler | Narda 4216-20 01366 ;:f’aﬁfg‘;f‘feﬁ;" vy "h‘j‘:‘;f"egﬁd"
Iﬁ‘;‘n"sl';g?qz:’ Control Company 11-661-9 82012 812015

Page: 11711
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SAR System Validation

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this
device were validated against its performance specifications prior to the SAR measurements. Reference dipoles
were used with the required tissue- equivalent media for system validation, according to the procedures outlined
in FCC KDB 865664 D 01 v01 and IEEE 1528-2003. Since SAR probe calibrations are frequency dependent,
each probe calibration point was validated at a frequency within the valid frequency range of the probe calibration
point, using the system that normallyoperates with the probe for routine SAR measurements and according to the
required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

COND PERM CW validation Mod validation
Freq.
Date probe position Probe Probe Mod Duty
MHz o € Sensitivity PAR
linearity isotropy type factor
835 20140712 SNO07/14 EPG211 Body 0.95 55.12 PASS PASS PASS QPSK PASS | N/A
1900 20140824 SN09/13 EP169 Body 1.52 53.28 PASS PASS PASS QPSK PASS | N/A

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurementswere performed
using communication systems calibrated for CW signals only. Modulations in the tableabové represent test
configurations for which the measurement system has been validated per FCC KDBpublication 865664 D01v01 for
scenarios when CW probe calibrations are used with other signal types.SAR systems were validated for modulated
signals with a periodic duty cycle, such as GMSK, or with ahigh peak to average ratio (>5 dB), such as OFDM according
to KDB 865664

———End of the Report———
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