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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,
ShenZhen, P. R. China

Telephone: +86-755-26629676

Fax: +86-755-26627238

Responsible Test Lab
Managers:

Mr. Wu Li'an

2.2. Identification 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.: SET2014-14194
CCIC-SET Project Leader: Mr. Li Sixiong

CCIC-SET Responsible

o Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2014-12-16
End of Testing: 2014-12-16

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 Equipment Under Test (EUT)

Sample Name:

GPS Locator

Type Name: GL300vC
Brand Name: Queclink
Dual Transfer Mode

Not supported
(DTM) per 3GPP 51.010

Support

General description:

Band and CDMA2000 BCO0: 824.70 MHz to 848.31MHz

Frequency | CDMA2000 BCT: 1851.25MHz to 1908.75MHz

Range

Development .
Identical Prototype
Stage

Accessories | Power Supply

Battery type | GL100

Battery
specification

1300mAh 3.7V

Antenna type | PIFA Antenna

Modulation
QPSK

mode

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 radio field. The SAR distribution in a biological body is complicated and is
usually carried out by experimental techniques or numerical modeling. The standard
recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over
his or her exposure. In general, occupational/controlled exposure limits 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:

S:\R — a d | — a | G]T |

dt\ dm ) T odh

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—

or

where C is the specific head capacity, T is the temperature rise and ot the exposure

duration, or related to the electrical field in the tissue by
5
sar- L

where o is the conductivity of the tissue, p is the mass density of the tissue and E is the
rms electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is
typically applied.
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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

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

ISO/IEC 17025 calibration service available.

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

1 0.25 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to probe
axis)

1.5uW/g to 100 mWig;
Linearity: £ 0.5 dB

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

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

COMOSAR

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
) ¥ DETECTOR
‘ DIODE .
S
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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. A communication 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 1013, 384
and 777 respectively in the case of CDMA BCO, or to 25, 600 and 1175 respectively in the
case of CDMA BC1. 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 those specified by the manufacturer. The EUT battery must be fully charged and
checked periodically during the test to ascertain uniform power output. If a wireless link was
used, the antenna connected to 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 output power 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 robot and 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 the inside wall of the phantom. When the maximum SAR point has been found, the
system will then carry out a 3D scan centred at that point to determine volume averaged
SAR level.

5.2.1 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in
P1528 have been incorporated in the following table. These head parameters are derived
from planar layer models simulating the highest expected SAR for the dielectric properties
and tissue thickness Power drifts in a human head. Other head and body tissue parameters
that have not been specified in P1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated
according to the head parameters specified in P1528.

CCIC-SET/T-I (00) Page 10 of 76




Report No. SET2014-14194

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 38.56 | 51.16 | 41.45 | 524 | 41.05| 56.0 | 549 | 404 | 62.7 | 73.2
Salt (Nacl) 395 | 149 | 145 | 14 | 135 | 0.76 | 0.18 | 05 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 098 | 052 | 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 00 | 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 |42.54 | 56.1 | 42.0 | 56.8 | 399 | 54.0 | 39.8 | 525
Conductivity (s/m) 085 | 0.83 | 0.91 | 0.95 1.0 1.07 | 142 | 145 | 1.88 | 1.78

Table 2 Recommended Tissue Dielectric Parameters

Head Tissue Body Tissue
Frequency (MHz)
& o(S/m) & 0(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 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 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 38.5 240 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 phantom representing the
user body. The EUT was put on in the belt holder. Simulant liquids that are used for testing
at frequencies of COMA BCO, CDMA BC1, 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) Deviation (%)

Target value 835MHz 55.2 0.97 € o

Validation value

835MHz 55.26 0.98 0.1 1.0
(NOV. 16th, 2014)

Target value 1900MHz 53.3 1.52 -- --

Validation value

1900MHz 53.26 1.53 -0.1 0.7
(NOV. 16th, 2014)

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

Band channel Frequency Permittivity € Conductivity o (S/m)
(MHz) Body Body
1013 824.70 55.036 0.921
CDMA BCO 384 836.52 54.908 0.940
777 848.31 54.787 0.958
25 1851.25 53.508 1.538
CDMABCT 600 1880.00 53.332 1.531
1175 1908.75 53.363 1.546
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Fig. 1 Configuration of body tissue

5.2.3 Equipments and results of validation testing
Important equipments :

Equipment description Manufacturer/Model Identification No.
SAR Probe SATIMO SN_0913_EP169
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 :
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Signal Generator —— Amplifier —— Directional Coupler |——| SASdB
See Mote 1 See Mote 2
Q 50 Ohm Cable < 3m
Load
See MNote 3

Power Meter 10-20dB
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 SMA
cable 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 are
provided in Tables 5 .The humidity and ambient temperature of test facility were 64% 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 (1g)

Frequenc Duty cvcle Target value Test value (W/kg) Deviation
i e (Wikg) 250 mW W (%)
835MHz
(16/12/ 2014) 1:1 10.31 2.64 10.56 2.42
1900MHz
(16112/ 2014) 1:1 40.81 9.98 39.92 -2.18
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5.2.4 SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

-
Preparation of System J
A
>
4 N
Operational Mode Measurement 6.6.3
A [ A
TN \ | Reference Measurement (Step 1) |
(V _ Configuration | v
1 | Area Scan (Step 2) |
. J ¢
~_ f—-| Zoom Scan (Step 3) |
8 3 v
Left Right | Reference Measurement (Step 4) |
v
Cheek 156° tilted Peak in cube?
i il T
. J Shift YES
L cube
xv/ center l
4 N\
Measurement 6.6.3 All primary and
\_ at center frequency D, secondary peaks
— | NO tested?
\ , All tests of L peak '
~ 3 Step 1 done? J
NO

~_ >~ YES

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

=
L FrequencyU ' (/I_\
ower er
pper_ ||
v

(Measurement 6.6.3 )

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

limit tested? M

( 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

CCIC-SET/T-I (00) Page 15 of 76




Report No. SET2014-14194

phantom on the 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
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 and
back upward.

5.2.5 Transmitting antenna information

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

Top side

GPS Antenna

Left side Right side

Bottom side T~ CDMA Antenna

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

Antennas Wireless Interface
CDMA Antenna <Tx / Rx> CDMA 1900/850
GPS Antenna <Rx> \
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6 CHARACTERISTICS 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 Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz;

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

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable 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 C95.1-1999
IEEE 1528-2013
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 vO1r01

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 CDMA Conducted Power

Conducted Power (Unit: dBm)

Band CDMA2000 BCO CDMA2000 BC1
Channel 1013 384 7 25 660 1175
Frequency 824.70 | 836.52 | 848.31 1851.25 1880 1908.75
1XxRTT RC1+S0O55 23.10 23.22 23.09 23.17 23.25 23.21
1XRTT RC3+S055 23.35 23.33 23.16 23.26 24.02 23.38
1XRTT RC1+S032(+ F-SCH) | 23.13 23.09 23.07 23.13 23.26 23.17
1XRTT RC1+S032(+ SCH) 23.09 23.14 23.11 23.14 23.18 23.19

Note:

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

SAR test reduction.

2. RC3/S055 is used for Body-worn accessory SAR measurements.

CCIC-SET/T-1 (00)
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9. SAR DATA SUMMARY

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 D01v05r02, 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

Gap Average | Tune-Up : Measured | Reported
Test Freq. Scaling
Band Mode (cm Ch. Power Limit 1g SAR 1g SAR
Position (MHz) Factor
) (dBm) (dBm) (W/kg) (W/kg)
CDMA 1IXRTT
Back 0 1013 | 824.7 23.35 25 1.07 0.666 0.713
BCO RC3+S055
CDMA 1IXRTT
Front 0 1013 | 824.7 23.35 25 1.07 0.657 0.703
BCO RC3+S055
CDMA 1IXRTT Left
0 1013 | 824.7 23.35 25 1.07 0.465 0.498
BCO RC3+S055 Side
CDMA 1XRTT Right
0 1013 | 824.7 23.35 25 1.07 0.442 0.473
BCO RC3+S055 Side
CDMA 1XRTT Bottom
0 1013 | 824.7 23.35 25 1.07 0.767 0.821
BCO RC3+S055 Side
CDMA 1IXRTT Bottom 836.5
0 384 23.33 25 1.07 0.797 0.853
BCO RC3+S055 Side 2
CDMA 1IXRTT Bottom 848.3
0 777 23.16 25 1.08 0.771 0.833
BCO RC3+S055 Side 1
Gap Average | Tune-Up Measured | Reported
Test Freq. Scaling
Band Mode (cm Ch. Power Limit 1g SAR 1g SAR
Position (MHz) Factor
) (dBm) (dBm) (W/kg) (W/kg)
CDMA 1IXRTT Bottom 1851.
0 25 23.26 25 1.07 0.823 0.881
BC1 RC3+S055 Side 25
CDMA 1IXRTT
Front 0 600 1880 24.02 25 1.04 0.464 0.483
BC1 RC3+S055
CDMA 1IXRTT Left
0 600 1880 24.02 25 1.04 0.502 0.522
BC1 RC3+S055 Side
CDMA 1XRTT Right
0 600 1880 24.02 25 1.04 0.483 0.502
BC1 RC3+S055 Side
CDMA 1XRTT Bottom
0 600 1880 24.02 25 1.04 0.849 0.883
BC1 RC3+S055 Side
CDMA 1XRTT
Back 0 600 1880 24.02 25 1.04 0.614 0.638
BC1 RC3+S055
CDMA 1IXRTT Bottom 1908.
0 1175 23.38 25 1.07 0.832 0.890
BC1 RC3+S055 Side 75

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 W/kg, when the transmission band is < 100 MHz
* < 0.6 W/kg ,when the transmission band is between 100 MHz and 200 MHz
* < 0.4 Wikg, when the transmission band is = 200 MHz
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9.2 Highest SAR Test Plots

Standalone Body Worn

CDMA BCO QPSK(1xRTT RC3+S055) Bottom Side Ocm_ Channel 384:
Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement: 16/12/2014

Measurement duration: 6 minutes 58 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Probe serial number

SN 09/13 EP169

Probe conversion factors

5.68

Measurement drifts(%)

-0.27

Area Scan dx=14mm dy=14mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm, Very fast/ndx=14mm
dy=14mm, h=5.00 mm
Phantom Validation plane
Device Position Body
Band BCO
Channels Middle
Signal CDMA (Duty factor: 1.0)
Frequency (MHz) 836.5
Relative permittivity (real part) 54.908634
Relative permittivity (imaginary part) 20.310402
Conductivity (S/m) 0.940439
Variation (%) 2.100000
SURFACE SAR VOLUME SAR

150 . . .
(1S -0 -0 60 B 0

B o) [iE T fead

CCIC-SET/T-I (00)
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Maximum location: X=3.00, Y=-8.00
SAR Peak: 1.03 W/kg

SAR 10g (W/Kg) 0.575242
SAR1g (W/Kg) 0.797025
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.9706 0.7874 0.6129 0.4886 0.4004
1.0-,
0 \‘\
0.8-
W \
& 0.7
2 N
0.6
2 ™
“ .
0.5
\
]
0.4 —
0.3+ ‘ar.h.‘\ 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)
3D screen shot Hot spot position
L
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CDMA BC1 QPSK(1xRTT RC3+S055) Bottom Side 0cm Channel 600:

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement: 16/12/2014
Measurement duration: 6 minutes 13 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Probe serial number

SN 09/13 EP169

Probe conversion factors

5.65

Measurement drifts

0.14

Area Scan dx=14mm dy=14mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm, Very fast/ndx=14mm
dy=14mm, h=5.00 mm
Phantom Validation plane

Device Position Body
Band BC1
Channels Middle
Signal CDMA (Duty factor: 1.0)
Frequency (MHz) 1880
Relative permittivity (real part) 53.332199
Relative permittivity (imaginary part) 14.663500
Conductivity (S/m) 1.531521
Variation (%) -0.470000
SURFACE SAR VOLUME SAR

»

-1 -l W

E 1wl [ T (aa)

% - i !
W | Gl - : & k)l | geed

CCIC-SET/T-I (00)

Page 23 of 76




Report No. SET2014-14194

Maximum location: X=1.00, Y=5.00
SAR Peak: 1.17 W/kg

SAR 10g (W/Kg) 0.547306
SAR1g (W/Kg) 0.849330
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 1.0532 0.8151 0.5894 0.4279 0.3124
l,l—\
0.9 \\\
0.8
£ N
& 0.7
S0 N
’ Ty
Zos \\
0.4 P,
0.3 K"‘&
0.2-| - .
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Z (nm)
3D screen shot Hot spot position
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10 Measurement Uncertainty

Table 6:Measurement Uncertainty according to IEEE 1528

Standard | Degree of
Uncertainty | Probability
No. Uncertainty Component |Type k ci Uncertainty | freedom

Value (%) [ Distribution
(%) ui(%) |[Veff orvi

Measurement System

1 —Probe Calibration B 6 N 1 1 3.5 0
2 —Axial isotropy B 4.7 R 1.732 1 2.7 o
3 —Hemispherical Isotropy B 94 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 ©
6 —System Detection Limits B 1.0 R 1.732 1 0.6 o
7 —Readout Electronics B 1.0 N 1 1 1.00 0
8 —Response Time B 0.00 R 1.732 1 0.00 L
9 —Integration Time B 0.00 R 1.732 1 0.00 L
10 —RF Ambient Conditions B 3.0 R 1.732 1 1.73 L
—Probe Position Mechanical
11 B 0.4 R 1.732 1 0.2 ©
tolerance

—Probe Position with
12 B 29 R 1.732 1 1.7 ©
respect to Phantom Shell

—Extrapolation,
Interpolation and Integration
13 B 3.9 R 1.732 1 23 o0
Algorithms for Max. SAR

evaluation

CCIC-SET/T-I (00) Page 25 of 76




Report No. SET2014-14194

Uncertainties of the DUT

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

15 —Holder of the DUT A 71 N 1 1 71 5

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

Phantom and Tissue Parameters

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

thickness tolerances)

—Liquid Conductivity Target
18 B 5.0 R 1.732 0.6 1.7 ©
—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 0
tolerance

—Liquid Permittivity
21 B 0.46 N 1 1 0.46 ©
—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. Uncertainty Component |Type k ci Uncertainty | freedom

Value (%) [ Distribution
(%) ui(%) |Veff or vi

Measurement System

1 —Probe Calibration B 6 N 1 1 3.5 0
2 —lsotropy B 14.1 R 1.732 1 4.1 0
3 —Hemispherical Isotropy B 94 R 1.732 1 54 00
4 —Boundary Effect B 11.0 R 1.732 1 6.4 g
5 —Linearity B 4.7 R 1.732 1 2.7 0
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 o
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 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 00
tolerance

—Probe Position with
12 B 29 R 1.732 1 1.7 0
respect to Phantom Shell

13 —Post-processing B 5.0 R 1.732 1 29 0

—Probe modulation
14 B 04 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 71 N 1 1 71 5
17 —Power Scaling B 1.0 R 1.732 1 0.6 0

—Output Power Variation
18 B 5.0 R 1.732 1 29 0
—SAR drift measurement

Phantom and Tissue Parameters

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

thickness tolerances)

—Liquid Conductivity Target
20 B 5.0 R 1.732 0.6 1.7 0
—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 0
tolerance

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

—liquid temperature
24 B 1 N 1 1 1 0
uncertainty

Combined Standard Uncertainty RSS 13.12 4415

Expanded uncertainty
K=2 26.24

(Confidence interval of 95 %)
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11 MAIN TEST INSTRUMENTS

EQUIPMENT TYPE Series No. !_ast. Due Date
Calibration

System Simulator E5515C GB 47200710 2014/02/23 1 Year
SAR Probe SATIMO SN 09/13 EP169 2014/04/05 1 Year
Dipole SID835 SN09/13 DIP0G835-217 | 2014/08/28 | 1 Year
Dipole SID1900 SN09/13 DIP1G900-218 | 2014/08/28 | 1 Year
Network Analyzer Z\VB8 A0802530 2014/06/13 1 Year
Signal Generator SMR27 A0304219 2014/06/10 1 Year
Amplifier Nucletudes 143060 2014/04/05 1 Year
Power Meter NRVS 1020.1809.02 2014/06/13 1 Year
Power Sensor NRV-Z4 100069 2014/06/10 1 Year
Multimeter Keithley-2000 4014020 2013/01/29 | 2 Year
Device Holder SATIMO SN 09/13 MSH80 2014/04/05 1 Year
SAM Phantom SAM97 SN 09/13 SAM97 2014/04/05 1 Year

CCIC-SET/T-1 (00)
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ANNEX A

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14194

Queclink Wireless Solutions Co.,Ltd D
GPS Locator

Type Name: GL300VC

Hardware Version: 1.02

Software Version:  GL300VCR00A01V12M128 MXIC

TEST LAYOUT

This Annex consists of 3 pages

Date of Report: 2014-12-18
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Fig.2 COMO SAR Test System

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

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

Fig.7 Body Position (Left Side)
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ANNEX B

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14194

GPS Locator
Type Name: GL300VC

Hardware Version: 1.02

Software Version:  GL300VCR00A01V12M128 MXIC

Sample Photographs

This Annex consists of 3 pages

Date of Report: 2014-12-18
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1. Appearance

Appearance and size (reverse)
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2. Battery

Model: GL100

Voltage: 3.7V

Capacity: 1300mAh 4. 81Wh
Rechargeable Li-polymer battery

Use specified charger only. Must be disposed
of properly May explode if damaged or disposed
of in fire. Do not shortcircuit. Do not disassemble.

Made in China 2014/10/11 BPIB
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4. Adapter
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ANNEX C

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14194

GPS Locator

Type Name: GL300VC

Hardware Version: 1.02

Software Version:  GL300VCR00A01V12M128 MXIC

Sample Photographs

This Annex consists of 4 pages

Date of Report: 2014-12-18
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System Performance Check (Body, 835MHz)

Type: Phone measurement (Complete)
Area scan resolution: dx=8mm,dy=8mm
Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 16/12/2014

Measurement duration: 13 minutes 12 seconds

A. Experimental conditions.

Phantom File surf sam_plan.txt
Phantom Flat Plane
Device Position Dipole
Band 835MHz
Channels
Signal CwW

B. SAR Measurement Results

Band SAR
Frequency (MHz) 835.000000
Relative permittivity (real part) 55.26
Relative permittivity 21.71
Conductivity (S/m) 0.98
Power drift (%) -0.270000
Ambient Temperature: 23.2°C
Liquid Temperature: 23.5°C
ConvF: 5.68
Duty factor: 1:1
SURFACE SAR VOLUME SAR

F 2 faad 1 fmal

— = T
I

Yoleme  Budiated Tntansity

150
40

i B 8 8 4 8 o6 a8 80

[

.23

Maximum location: X=7.00, Y=-1.00

SAR 10g (W/Kg)

1.735712

SAR1g (W/Kg)

2.643547

CCIC-SET/T-1 (00)
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Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR
0.0000 2.5212 1.6645 1.1443 0.8082 0.5893 0.4148
(W/Kg)

SAR, Z Axis Scan (X =7, Y = -1)

2.8- =
h
RN
“ob
"'{i 1.5 \L
= 77 \
E 1.0- \h.._“
H"""‘-..
H‘-_
0.3 o
0.0E5350T7.510.0 15.0 0.0 £5.0 0.0 35.0
Z [(mm)
3D sceen shot Hot spot position

m

-
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System Performance Check (Body, 1900MHz)

Type: Phone measurement (Complete)

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 16/12/2014
Measurement duration: 13 minutes 12 seconds

A. Experimental conditions.

Phantom File

surf sam plan.txt

Band SAR

Phantom Validation plane
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Frequency (MHz) 1900.000000
Relative permittivity (real part) 53.28
Relative permittivity 12.99
Conductivity (S/m) 1.53
Power Drift (%) 0.410000
Ambient Temperature: 22.0°C
Liquid Temperature: 21.8°C
ConvF: 5.65
Duty factor: 1:1
VOLUME SAR

SURFACE SAR

f T f T e

Maximum locatio

n: X=1.00, Y=6.00

SAR 10g (W/Kg)

5.215326

SAR1g (W/Kg)

9.982523
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Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 10.0613 5.7282 3. 6529 2.0314
SAR, Z Axis Scan (X =1, Y = B)
10,06
5. 00 \\
i
2 B.00 \
£ \\
2 400
2.00 n N
'h-_“_-
0.64-, M ———
0.02.5507.51000 150 2000 250 30,0 350
Z (mm)
3D sceen shot Hot spot position
— =

..,
A

£

¥
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ANNEX D

of

CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14194

Satimo

Type Name: SSES

Calibration Certificate of Probe and Dipoles

This Annex consists of 33 pages

Date of Report: 2014-12-18
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Probe Calibration Ceriticate

SATIMO

The microwave wsion nompeHTy

COMOSAR E-Field Probe Calibration Report

Rel: ACR.96.2.14.5ATUA

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) Co., Ltd

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN, SHENZHEN, P.R. CHINA (POST CODE:518055)

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 09/13 EP16Y

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

ACCREDITED

04/05/14

Stanmary:

This document presants the method and results from an acereditad COMOSAR Dosunetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR [ CALIBAIR tesl bench, for use
with a SATIMO COMOSAR system only All clibration results are traceable to national
metrology instiutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR96.2.14 SATUA
SATIMD
Noane Function Date Signarre
Prepared by Jéréme LUC Product Manager (4/05/2014 {;:i:j'{
Checked by ; Jérdme LUC Product Manager (4/05/2014 {:/"-
Kim RUTKOWSKI Quality Manager 04/08/2014 | . scriaifi

Approved by :

Isaue

Customer Name

Dyisiribution ;

CCIC Southern
Electronic Produa
lesting { Shenzhen)

Co., Ltd

Diaie

Muodifications

04/08/2014

Initial release
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COMDSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR96.2.14 SATLULA
SATIMD
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR96 214 5ATLLA
SATIMD
1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN09/13 FP169
Product Condition { new / used) new
Frequency Range of Probe 0.7 GH#z-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.223 M
Dipole 2: R2=0.233 MO
Dipole 3: R3=0.222 ML)

A wearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

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

Figure 1 — Satimo COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mum
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1328, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 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

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0,01 W/kg to 100W ke,

Page: 4/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR96.2.14 SATU A
SATIMOD

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.

33 LOWERDETECTION 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/ke.

34 150TROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole

with the dipole mounted under the flat phantom in the test configuration suggested for system

validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps.  The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.

The dipole is rotated about its axis (0°~1807) in 157 increments. At each step the probe is rotated

about its axis (0°-3607)

3.5 BOUNDARY EFFECT

The boundary effect i 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 liguid filled flat phantom is exposed w fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 63 Bulletin C, CENELEC EN50361 and CEL1EC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigue. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

U neertainty analysis of the probe calibration in wavepuide
. = Unce rtainty Probability o : Standard
ERROR SOURCES value (%) [¥istri bution Divisor o U ncertainty (%)
Incident or forward power ERIT R o o gulor ﬂ'ﬁ | 1 1.733%
Reflected power 300%% Rectangular \.'ﬁ | 1 1.733%
Liquid conduct ivity 5.00% Reaanglar 1_."3. | 1 2.BB6%
Liguid permittiaty 4,00 Fe ctungulur ‘U".E | 1 23108
3

Figld homogeneity 3007 Rectangular V3 1 1.7353%
Field probe positioning 5.00% Reaangular x-'fi | 1 2.8B6%
Field probe linearity 3,00% Redangular ‘U"i | 1 1.733%
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COMDSARE-FIELD PROBE CALIBRATION REPORT Ref: ACR262.145ATULA

SATIMD
Combined standard uncertaingy 5.832%
Expanded unce riainty G
95 % comfidaice level k=2 it
5 CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
Liguid Temperature 23°C
Lab Temperature 23°C
Lab Humidity 58 %
3.1  SENSITIVITY IN AIR
Nomx dipole | Normy dipole | Normz dipole
P (pVANM) | 2 0pVANmY ) | 3 (pVAVm) )
7.23 6,10 5.74
DCP dipole 1 | DCP dipole 2| DCP dipole 3
{mV) tmy) (my)
93.2 03.1 a0.2
Calibration curves e=fi V) (=1.2.3) allow to obtain H-field value using the formula:
E=E +E, +E;
Calibration curves
882 -r B
B00- e
,.,w"; o
£ fo0- et
= | F Dipale 1
= ] e it L
E 400- e Lipale 2
i o e L
200- = -
JJ}L,-
1 '|' 1
0.0 IR nz n3 n4 ns e 07
Walkage [V)
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COMDSARE-FIELD PROBE CALIBRATION REPORT
SATIMOD

Ref: ACR9G 2 14 5ATLLA

5.2 LINEARITY

Linearity

1.00-
0.75
i 0.50
5 0.2
B e e ]
w025
2
= -0.50
075
'1.E||:|_| ]
0 200 400 E00 800 1000 1200 1471
E-Field [V'/m)
Lineartyll+/-1.42% (+~0.06dE)
5.3 SENSITIVITY IN LIQUID
Liguid Frequency Permittivity Epsilon {S/m) Comv
{MHz +/-
| DOz
HL B0 B35 42.56 .87 5.51
BLA50 Ris 55.26 097 5.68
HI ) W) 41.79 097 5.20
BLSK 9} 5598 105 5.33
HL 18 1750 40,17 L.39 4.8
BL 18 1750 52.05 1.49 4,54
HIL 1904} IRR0 10 80 145 5,44
BL 1904 1BR0 5255 1.52 5465
HIL 2004} 19540 IBY3 1.42 4.5l
BL 20} 1951 53.12 1.50 5.02
HIL 2450 2450 3864 1.83 4,81
BL2450 2450 52.02 195 4,91
LOWER DETECTION LIMIT: 9mW/ kg
Page: 7710
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COMODSARE-FIELD PROBE CALIBRATION REPORT Ref: ACES62.14.5ATULA

SATIMO

54 ISOTROPY

HL900 MHz
- Axtial isotropy: 0.04 dB
- Hemispherical isotropy: 0.04 dB

Hacilicgsy cunm

o N
|
: /

HLI1800 MHz

- Axial isotropy: 0.05dB

- Hemispherical isotropy: 0.06 dB

Il clivns

wd L LA TN
.0 & ™, wio
I y
az 'l
o
- MR B
i =t
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COMOSARE-FIELD PROBE CALIBRATION REPORT
SATIMD

Ref: ACRS62 14 SATLLA

HL24500 M Hz
- Axial sotropy:
- Hemispherical isotropy:

0.07 dB
0.08 di3

Icrliopy ciiiws

e

The infmaton conknined heretn (s g be wsed

b released o whole or pan withoul writkes ap,

Page: 9710

CCIC-SET/T-1 (00)

Page 52 of 76



Report No. SET2014-14194

COMOSARE-FIELD PROBE CALIBRATION REPORT

SATIMD

Ref: ACR 962 14 SATLLA

f

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer/ Identification No Current Next Calibration
Description Maodel ‘| Calibration Date Drate
; Malidated, Mo cal |Malidated No cal
Flat Phantom Satimo SN-20108-5AMT1 equired. equired,
g \Malidated. Mocal |Malidated. Mo cal
COMOSAR Test Bench Version 3 A equired, acuirad.
Network Analyzer | Rhode z&vi““"‘“ SN100132 02/2013 02/2016
; Characterized prior to |[Characterized prior to
Reference Probe Satimo EP 84 SN 37/08 test. No cal required]test. No cal required
Multimetsr Keithley 2000 1168656 123 172018
Signal Generator Agilant E4438C MY 45070581 1272013 12/2016
: Characterized pror to |[Characterized pnor to
Amplfier Asthercomm SN 046 test. Mo cal eguired]test. Mo cal reguired
Power Meter HP E44184 LIS38261498 1172013 112016
Power Sensor HF ECP-EZ6A US371 81450 1172013 11720186
7 Characterized prior to |[Characterized prior to
Directional Coupler Marda 4216-20 01386 test. Mo cal required|test. No cal required
i ; pfalidated. Mo cal [alidated. Mo cal
Waveguide Mega Industries | 088Y7-1568-13-712 acired aaiirad.
; i . \alidated. Mocal |alidated Mo cal
Waveguide Transition | Mega Industries [ 068Y7-158-13-71 equined, equired.
" e . e Walidated, Nocal |Walidated, Mo cal
W aveguide Temmination| Mega Industries | D89Y7-158-13-TD1 required. equired,
Temperature | HUmidiy|  conirol Company 11661-9 312014 312016
nsor
Pogre: 1VIO

Thix document shall wor be reprodiced, excepe i Sl or in pars, watlour e weien appeoval of 84 TIMER,
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SID83S Dipole Calibration Ceriticate

SATIMO

The microwsre vision compamy

SAR Reference Dipole Calibration Report

Ref: ACR.240.1.14.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: 835 MHZ
SERIAL NO.: SN 09/13 DIP0G835-217

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

o o .
T =
NS D
“Derly W™ T

08/28/14

Summary:

This document presents the method and results from an accredited SAR reference dipole cadibration
performed in SATIMO USA using the COMOSAR test bench.  All calibration results are traceable
1o national metrology institutions.
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SATIMO

SAR REFERENCE DIPOLE CALIBHA TN REFUR]

Ref ACH 340, | 10 34T A
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SAR REFERENCE DIFOLE CALIBRATION REPORT Wefi AER-2H1.145ATLA
SATIMO

I INTRODNUCTION

This document contains o summary of the reguirements set forth by the [EEE 1528, OFET 65 Bulledin
Cand CEVIEC 62209 stondords for rederence dipobes used for SAK messurement system vahdations
and the messuremenls thol wene |'||_'rI;.'||-r||._'|_| b werify sl the product -._'||1r||1|i|._':. with the [ore

meniioned standards

] DEVICE UNDER TEST

Device Under Test

[ Device Type — COMOSAR 835 MHz REFERENCI ﬁﬁim?"'!
| Manufacturer apiimio |
| Model | SIDR3S i
| Serial Number w013 DIPMGEIS-217 '
| Product Condition (new | Uri!:n.l_l used

Acveory calibration interval is recommended,

3 FRODUCT DESCRIFTION

1.1 GENERAL INFORMATIOMN

Satimo’s COMOSAR Yalidation Dipoles are built in accordance (o the IEEE 1528, OFET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed [or use with the COMOSAR test bench
only,

Figure 1 - Satimo OOMOSAR Vadidaiion Dipole

Ve jiemmany ahal! nor Py reoria el cToesr L s o o i Y BTN R e 2 e
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SAR REFERENCE DIPCLE ©ALIBRATION REPOERT Bef ALH.IH 1 14.5ATLLA

SATIMO

4 MEASUREMENT METHOD

The IEEE 15328, OET 63 Bulletin C and CEVIEC 62209 stondards provide requirements for
reference dipoles used for svstem validation messurements.  The following messurements were
performed to verify that the proaduct complies with the fore mentioned standards.

4.1 RETUREN LOSS REQUIREMENTS

The dipole used for SAR svstem validanon measurements and checks must have o retam loas of -20
dB or better.  The returm loss messurement shall be performed egainst & liquid filled flai phantom,
with the phantom constucted as outlined in the fore mentioned standards,

42  MECHANICAL REQUIREMENTS

The IEEE Sud. 1528 and CEIIEC 62209 standards specily the mechanical components and
dimensions of the validation dipoles, with the dimensions freguency and phantom shell thickness
dependent.  The COMOSAR test bench employs 0 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
mim phantom shell thickness.

- MEASUREMENT UNCERTAINTY

Al uncenainmies listed below represent an expanded unceruminty expressed at approximately the 95%
coniidence level wsing a coverage factor of =2, tracephle to the Iniemationally Accepied Guides 1o
MeEsurement Uneeraimy.

5.1 REIURN LOSS

The following unceramties ppply 1o the retum loss measuremeni;

Frequeney band Expangled Uncertalnty on Refurn Lass
SO0-hORM Hz | 0.1 48

5.2 DIMENSION MEASUREMEMNT

The following uncertainties spply (0 the dimension measurements:

Length (mm) | El[ﬁ.ﬁdnd l'ni:uﬁint!.' on Length |
3300 i 0.05 mm |

53 VALIDATION MEASUREMENT

The gurdelines outlined in the IEEE 1528, OET 63 Balletan C, CENELEC EM30361 gnd CEINEC
622008 giandards were followed 10 gencraie the measurement unceriminty  for  validation

measuremenis. ) S
| Scan YVolume Expanded Uncertainty
‘ l g 0.3 %
10p B
Fage: 571

iy sheppmmpni sfat s e eyprostspesd, everpe m il or m peey gt e werden coprread of 5 TR
' ' ) H i H ]

CCIC-SET/T-I (00) Page 58 of 76




Report No. SET2014-14194

SAR HEFERESCE BIFMFLE CALIBRATION REMET ol P 144
SATINIO
b CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Fisgmistely WEHE
1
&
_ 0
P
E i
40
45
5
Frvl.'l.lm.'lll.':. {AMHz) | Heturn Loss (dBjy |h'|'._|_l.1irt~r:|||.'|'|[ -||:|!|'.|‘-_| |n||:|Hl.a ne

K15 23,17
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fremesery. 8-

HO B D40 Dl

Heturn Loss (dB)

Requirement (dB

Frequency (MHz)

Ris 14 50} i)
6.3 MECHAMNICAL DMMEMNSICMS
| Frequency WH: L [ p—
required measured required measured
| 300 0.0 L1 % 2500 £1 %
| {50 F20.0041 % 166.7 1 &
| s 1f i 1000 &
s 181 041 % PR O 1N P
L
IIIII'. =] II d
ATV i i i Aall v, i i My T e

T4 £-0.2 fl,_}

I Impedance
5500+ 3.9

required s

635 t1%
B35l %

PRES
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SAK HEFERESCE BIMILE CALIBRATION REMHET TeF ACYC L] |4 HATLLA

500 1450 11 % ETERIR 16
T P S17tL% e
I._ECH] 805 41 W, EO0El % 15 £1 %
L& T0 41 W %7 t_l !5._ !-;iT'!-

1750 TR2e1% 429+ % 16:1% '
—— 18{ 01l % 41 T#l W 165+l %
l_g{m LD+ Wi+l % 16415
1350 &3 41 A LRSS 16t %
F004 1.5 1 e IS5 %S EX-EOR
2104 ELO41 W 5 ."zl- -r.“_ — !--.E-_ﬂ =

230 5.5 l]-;. . NEr% LEIR 9 1

2450 ']5:!_|_EI'_1_'=I|_ BdE1% bE 1% I
2600 | AB531% ThE % 164 %
i 41541 % P50 £ 165
3500 0zl TEA £l % 1641 %
0 34,7815 Ih4 LN 36+ %

T VALIDATION MEASUREMENT

The IEEE Sl 1528, OET 65 Bulletin C and CEVIEC 62209 sundards stoie that the system
vilidation messurements must be performed using 8 reference dipole meeting the fore mentioned
retumn foss and mechanical dimension reguirements,. The validation measremend must be performeed
ngainst a lgudd filled Mat phaniom, with the phaniom constructed a5 outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phaniom, with
the dipole length centered and parallel 1w the longest dimension of the flat phantom, with the wp
surface of the dipoke ol the descrbed distance from the botmom surface of the phaniom

7.1 HEATD LIGUID MEASLIEREMEN]

"“‘h:r“"" Helatrm premittivity s,'} Conducthity |0} Sfm |
R—— wanred | Wgieg | msswend |
A} 453 t5 % OET 5%
A0 415 45% OET+5%
50 1 315% OB £5%
435 41545% PBES 09045 % PASE
500 41 545% 09T 5%
H!’!I]' Eﬂﬁ_ﬂ_'.'ﬁ 1. 005 %
1504 404 5% 17 15% |
R0 407 +5 % 1.31#5 %
5750 400 i0% 13T £5'%
EBOO A00 &5 % 1.0 £5 %
1900 40045 L ]TITJ_Q_'I;_—I
1950 -_I-EII; 1!- :l;- 1.8 =5 % I
T 2000 40015 % BRETTTH '
Page: T

Thes ahacaraent! bl Aeel d Pepeuatacesl Shiery o AL o o (v o iLbun? Ust irraven ol of X4 TTLICE
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SATIMO SR REFERENCE DIPOLE CALIBRATHIN REPORT Hel. ACH 2411 TESATLLA
1100 FIE 5% L4945 W
1300 Waes% | LE7 45 %
w0 | masw | [T
BLL ] Mois%s 19615 %
000 385 5% 1045 %
3500 TSN 2145 W

7.2 SAR MEASUREMENT RESULT WITH HEAD LICLIID
The IEEE Std. 1528 and CEVIEC 82209 standards state thot the system validotion measurements
should produce the SAR valugs shown below (for phantom thickness of 2 mm), within the
uncertminty [or the system validation.  All SAR values wre normalized o 1 W forward power. In
bracket, the measured SAR 15 given with the used inpul poweer,

[ Software OPENSAR V4 .
| Phantam SN 201 SAMT)
Probe SN 1811 EPGIE
Liguiid ) Head Ligitid Yobies: eps” @ 413 sipma | (.52
[Dastance between dipole center and Fgid 15.00 mmm
| Area scan resolution dy=#mmvadv=Emm :
Lo Sun_ﬂr:ulul'un | _|.1.r:_—_H.E'!|1_'.!.'_|.J.}'—CEn'L'd..:-.'i fTm |
Freguency B33 MHe |
| Inpan power 20 dHm I
| Ligusd Tempermiure: 2] 5%
| Lab Temperniure = 21 ¢
| Lab Humidity 45 %
F
e 1 g SAR {W/kg/ W) L0 g SAR Wk W)
required e required moasured
o0 2.5 1.94
450 4.58 1.06
750 .44 5.55
25 .50 977 |DGu) 6.22 §.30 (063
500 | 108 6.949
15 | Fai] 16
1500 : 3.5 16.A
1640 ' 3az 1B.4
1750 358 18.3
1i00 LT 01
1900 .7 20.5
L 05 wa |
2000 41,1 1.1 |
2100 £36 218 |
2300 &8.7 233
Ppu’\f AR

Thw iy’ sk [ ricoy’ e reprifiacind. el o Al o by ol acidhoni M srviies aegaeoma’ o SETTIE
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SAH REFERENCE DNPOLE CALIBRATION HE

SATIMO

a5A LY |
P )

a0 Z l
A5

73 BODY LIQUILY MEASUREMEM |

Frecpaenoy

Ha lstivi parmmilisityg i)
SiHz2

T Hel, Al i 4 !
-';‘
ol
N TTTTTTTTTTTTT
» H: i |
s | . I‘\.‘- | IR PR k) S 2] Bid (80 8 |
M S = S

= my o

Conductiity (0) 5'm

Figuid [ U HIET riegulred Tl ar P
150} L5 % l QLD 45 % |
E{I1] AL 15 % O 45 %
450 567 #5 W l L5 £5 |
1510 55.5.45 % | ooeszw |
B35 5235 % L DS745% |  PAsS
) 55.0%% LM 1% 'R
] 8 B5 0L W 0 5 % l
1450 SAfl 85 % L30i5% |
1 &1 LN | 14045 % |
| B0 5338 % | FEUL
} }
IRENIN LRS- Pl
2000 Eassw | 218% |
100 13,2 15 % I 1sisx |
T431) 52745 % | imsw |
600 53515 N 215 5N
ENNN, 52.045% 1 T3 45%
1500) 51345 W 330 £5 %
5200 49.0 410 % 30 £10'%
S0 48.9 110 S0 #10
}
S T RERIL" A EETE ]
P s
g e i i i ik " L i
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SAE HEFERENCE DIPOLE CALIBRATION REPORT Bl ALHHHLL L TLLA
SATIVIO
AS000 LEEAIO% | 565 410 %
S | UL THi0 %
SHH) TERESE .00 110 %
74 SAR MEASUREMENT BESULT WITH BODWY LICQUITD
S ware | LIPESSA R Wa
Hhanen S 200 SAMTI
Triksc | 5N 1811 EPGIX
| :.|I:|.| | ||-l.|_. | lguid Wil (51 591 Sipma ; O 0T
DMstarece hetween dipole center ard] liguid | 1 5.6 mmm
i scan nesolulion | dx=fmemn/sdy=Hmn
| #oon Scan Kesolution | dx=Emimady = de/de=5mm
Froquency [-H35 MHz
Ingit pavaer 200 el Bk
| ||.||:|.| |."|||'\l| e | 21 =L
Lab Temperatirn 3 B
Lab Humidir 1595
Fragasncy
f‘:'l';'_ 1§ SR (W g/ W) 10 g SAR (W g/ W)
magsured s agusEd
B3t 1031 (1.3 O M LG )
= 7 ‘
q-i:.: Illl;lﬁl]i|I
e TN
- AN |
EE } T }
..I._k,i.-., i B
| R i TR ppm——y '
] -
i . ] PR - .
= | e | |
P T T
\ L T T i Ll B W f T
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SR REMTHENCE DIFOLE CALIDIRATHIN BEFOR s 2t e L

SATIMO

§ LIST OF EQUIPMENT

Equipment Summany Shesat

n
Eq;lllplhﬂ Manufaciurer / Identification No. Current Mext Calibratio
Dreseription Model Calibratinn Date Date
. ; [ e Malidaied. Mo cal :'u'nll:lalmﬂ Mo cal
SAM Phantom | Satimo SM-20705-5AMT1 FociLifes Faguirad
. - i'-"-EIIIdEIEIl:I Mo cal :".-'al-:late-:l Mo cal
COMOSAR Teal Bench Yersaon 3 NA required required
Netwark Analyzes | m“degﬁ:""”“ SN100132 022013 0212016
Galipers Canmara CALIPER-01 122013 123 01E
Referance Frobe Satimo EPG1E2 5N 1811 102013 102014
P R T KaEhiay 200 1188688 12f4013 1280016
Sigmal Generator Agisni E44380 MY48070581 1272013 1272016
| : ' = ~ |Characterized prior ta Charecterized prior o
Amplifer Asthercomm SN 086 test Nocal required |test No cal required
Piopwar Meter HP E44185 | LIS3E2E1408 . 1372013 1272018
Power Sensor HP ECP-E2BA | US3ITI81460 | 122013 122018
I | | Charactarized prior 1o |C d
L . ; pnor fo (Lharmchenzed pnor o
Direclional Couplar Marda 4216-20 01386 tesl. No cal required. [test. No oo required
Tarmparaiure and p . i g
Humidity Sensar . Caniral Comgany . 11-661-9 _ B2 Lo a s
Fage: 1T
Therr alvscmmend abill md? i Proovochecsa. et o Bl oF Do perl b LsT M Bndiien aieeaiay’ of K4 TTLEE
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SID1900 Dipole Calibration Ceriticate

SATIMO

Tt Ml ol b LR

SAR Reference Dipole Calibration Report

Rel: ACR.240.4.14 SATULA

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

ELECTRONIC TESTING BUILDING, SHAHE ROATD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1% MHZ
SERIAL NO.: SN 09/13 DIP1G900-218

Calibrated at SATIMO US
2105 Barrett Park Dr, - Ken nesaw, GA 3144

Sunimary:

Thas document presents the method and reswhs from on scerediied SAR relerence dipole calibrulion
perforted in SATIMO USA wing the COMOSAR vest bench. ALl calibeation resuls are tracealde
Nes maticmal metnalogy nssrulions,
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SAR REFERENCE BMPOHLE CALIBRATHYN REPORT Ref, ACH 24014 1454 %

SATIMIO
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S5AR REFEREMNCE IMPOLE CALIBRATHN REPORT Refl ACR2H04 1 RBATL A

SATIMO

i INTRODUCTIONN

his document containg a summary of the reguirements se forth by the IEEE 1528, OET 63 Balletn
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement sysbem validotions
and the measuremenis that were performed o verify thit the produel complies with the fore

mentioned standnrds

F. DEVICE UNDER TEST
Device Under Test
| Device Type [ COMOSAR 1900 MHz REFERENCE DIPOLE |
. hvfscinrer _ Sulimo
[ Model [ SID1900
| Berial Mumber | SW 09713 IMP] GH0-2 18

Product Condition {new / used) [lsed

Y venrty calibrstion interval is recommended

i FRODUCT DESCRIFTION

.l CiNERAL INFCHIM A | IO

Satimo’s COMOSAR Validation Dipoles sre built in accosdance to the [EEE 1528, OET 65 Bulletin
C and CENIEC 6220% standards.  The prodoct is designed for wse with the COMOSAR test bench
only

Figrure 1 — Sadimre COMOSAR Valtdation Dipale

Plinge: d'i ]

Ty s sl mey e repenofecen’, ey o A o oo namd. ey i weiien pervonmy e 54 TTLED
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Sl REFERESCE MPOLE CALIBRATHIN REPORT Mlef” AT 3401 8 14684TICA
SATIMID

4 MEASUREMENT METHOI

The IEEE 1528 OFET 65 Buolletin O and CEVIEC 6230 glandasds provide requiremesnts for
reference dipoles used for system validation measesements,  The following mensurements were
performed to verify that the product complics with the foee mentioned standards.

id HETLIEN LSS REQLIREMENTS

(e dipole wsed for SAR system validotion micasurements and checks must have a return loss of <20
dB ar better. The retwrn loss measuremant shall be performed against & liquid Tlked s phomom,
with e phantom constucted & outlined in the fore mentioned standards.

42 MECHANKCAL RECUIREMENTS

e [EEE Std. 1328 and CEIIEC 62200 standards specify the mechonical components and
dimensicns of the validation dipeles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplovs 1 2 mm phantom shell thickness therefone the
dipoles sold for use with the COMOSAR tesi bench comply with ihe requirements set forth for o 2
mm phaniom shell theckness,

] MEASUREMENT UNCERTAINTY

All uncertninties Hsted below represent an expanded uncertninty expressed &t approcimotely the %5%
confidence level using a coverape foctor of k=2, traceable o the Intermntionally Accepbed Guldes 1w
Mensurement Lincerininty,

51 RETURM LSS

The following uncerainties apply 10 the return loss measw rement

~ Frequency hand | Expamded Uneertminty on Retirn Loss
AEH-SE FLe | o1 dA

52 DIMENSION MEASLIEEMENT

Ihe followmg unceradmiies apply 10 the dimension measuremenis

|l_ .L"m.\uﬂilimm] | FExpanded Uncertuinty on Length
| 1-300 LI.L'I.:E [HTa)]
53 NALIDATION MEASUREMEMNT

The guidelines owutlined m the [EEE 1538, DET 65 Bulietin C, CENELEC EN30361 and CEVIEC
61200 stundords  were  (ollowed (o pemerife the messurement uncertninty  for  validation

I'I|L'!!:-III'E‘1I1|.'I'I|!:E_._
Scan Volume Eipanded Uncertminty
g 20.3 %
Iﬂ.g T
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SAE HEFERESTE DISELE CALEREATIHON REPERT & Hi
SATIMID
i CALIBRATION MEASUREMENT RESULTS
6.1 RETURMN LOES AND MPEDANCE IN HEAD LIQLID
F sy, WHE
10800 [T = BED 1ERD = 1] St 1540 10E0  TEED 00D
:|".
i
F 1
% |
" |
®-
A0
Froguency (WMHz) Return Loss (dB) Requiremeni {dB) . Impedance |
| il 37,44 -2 55.4 [3+ 5.2 i
6.2 RBRETURMN LOSS AMD IMPEDANCE IN BODMY LICHLUILD
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13 el (R T 18 1D o] e, | 150 19D B0 D0
Frequency (MHz) | Heturn Loss (dB) . Roquirement (dE) | Impedance
| 200 -27.36 =21h 51,7 60+ 4.4 i3
63 MECHANICAL DIMENSIONS
Frequency MH: Lmu ho dmi
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YA R HEFERENCE BIPOLE CALIRRATION REPRT Raf; ALRLHO AL SRTILA
SATIMO
e WED 1R, i3l TN |
I 1450 RO 21 % '.-11'7.1.’; R4S _|
15080 BS 21, B4 41 M LEN
1B4D TE e 87 1EEI % =
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7 VALIDATION MEASLUREMENT

[he IEEE Sid. 1528, OET 65 Balletin C and CEVIEC 62209 siandards state that the system
validation measurements must be performed using o reference dipole meeting the fore mentioned
return boss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled flat phariom, with the phaniom 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 paralie] to the longest dimension of the flat phantom, with the top
surfisce of the dipele at the described distance from the botiom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
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HAKR HEFEREMNCE DIFOLE CALINHATION HEPCRT

Beell ACR 240 4 14 RATILA

SATIMO
2100 L ELA 14955 %
2300 151 % 167 15%
2450 19I5 % LBO S5 %
2600 BosE | LOG 5%
1000 BT | 2an:5%
i 3500 17515 % 291:5%
1.2 SAR MEASUREMENT RESULT WITH HEATDY LICHITD

The IEEE Sid. 1528 and CEVIEC 62208 sitandards sinie thoi the sysiem validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertminty fior the system validation, Al SAR values ane normalized to | W forwand power. In
bracked, the mensured SAR s given with the used input power.
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SAl REFERESCE BIPOLE CALIBRA TION REPORT Bel ACH M0 14.8A
SATIMID
| 2850 534 24
} 4 . 1 ey !
il a] 1.1 1a.1
3000 1 25,7
3500 &7.1 5

1.3 BODY LEAND MEASUREMENT
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SATIMIO

G40 REFERESCT DEPOLE CALIRRATION REPORT itk
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SAH REFERENCE DMPOLE CALIRERATION REMH Hel: LRy 140 T

SATIMO

R LIST OF ROUIPMENT

Equipment Summary Sheet

T e
SAM Phantom Satimo SN-2008-5AM 71 :':.‘i_'ﬂf:g" ol :'L‘;:jr:ﬂ""' No %8
lcoMOSAR Test Banch|  Version 3 NA Mol v ool
Netwark Anatyzer | Fo0® B Sheaz | gys0013 022013 022016
Calipers Carrera CALIPER-01 1202013 208
Raference Prabe Satimo EPG122 SN 1811 102013 1062014
Multimatar Kesthisy 2000 1188556 1212013 122016
Signal Generaior Agilant E4430C MYAG0T0581 122013 1212016
mpifer | Awhwcomm | swoss |Chardaneedirario Chereceize o
Power Mater HPEA1BA | US3AZ6148 1202013 1212018
Power Sensor HIP ECP-E26A e
Directional Coupler | Narda 4216-20 01386 E‘;ﬁ"ﬂfgfﬁﬁﬁ;ﬂ f;;fi‘j':'&“'ifﬁ;;
Tf:"m”jf;"g‘:;? Control Company 11-661-8 Bi2012 82015
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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 vO1 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 normally operates 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 measurements were performed
using communication systems calibrated for CW signals only. Modulations in the table abové represent test
configurations for which the measurement system has been validated per FCC KDB publication 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 a high peak to average ratio (>5 dB), such as OFDM according
to KDB 865664

———End of the Report———
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