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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 does 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: Building 28/29, East of Shigu, Xili Industrial Zone, Xili Road,
Nanshan District, Shenzhen, Guangdong, 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: Building 28/29, East of Shigu, Xili Industrial Zone, Xili Road,
Nanshan District, Shenzhen, Guangdong, China

2.3. Organization Item

CCIC-SET Report No.: SET2016-22310
CCIC-SET Project Leader: Mr. Li Sixiong
CCIC-SET Responsible

e Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2016-12-05
End of Testing: 2016-12-08

2.4. ldentification of Applicant

Company Name: Haier Telecom(Qingdao) CO., Ltd.

Address: No1.Haier Road,Hi-tech Zone Qingdao,China.
2.5. Identification of Manufacture

Company Name: Haier Telecom(Qingdao) CO., Ltd.

Address: No1.Haier Road,Hi-tech Zone Qingdao,China.

Notes: This data is based on the information by the applicant.
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3. Equipment Under Test (EUT)

3.1.ldentification of the Equipment under Test

Sample Name:
Model Name:

Brand Name:

General
description:

NOTE:

a. The above EUT's information was declared by manufacturer. Please refer to the

Smartphone
HM-G303-W, U21

Haier

Support Band

Test Band

Multislot Class

GPRS Class

Development
Stage

Accessories
Hotspot
Antenna type

Operation mode

Modulation mode
Hardware Version
Software Version

Max. RF Power

Max. SAR Value

GSM850MHz/1900/900/1800MHz
WCDMA 850/1900,WIFI 2.4G, BT,GPS

GPRS850MHz/1900MHz
WCDMA 850MHz /1900MHz,WIFI 802.11b

GPRS: Class 12;
Class B

Identical Prototype

Power Supply
2.4GHz WLAN support Hotspot mode
Inner Antenna

GSM /WCDMA /WIFI

GSM(GMSK),UMTS(QPSK),WIFI(OFDM/DSSS)

ZH010-MB-V2.0
U21_HO02_S001_Tigo
32.63dBm
Head:0.293W/kg

Body: 0.705W/kg(Limit:1.6W/Kg, 10mm distance)

specifications or user's manual for more detailed description.
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4 SAR SUMMARY
Highest Standalone SAR Summary
Exposure Frequency Scaled Highest Scaled
Position Band 19-SAR(W/Kkg) | 1g-SAR(W/kg)
GSM850 0.118
GSM1900 0.179
Head WCDMA Band V 0.203 0.293
WCDMA Band |l 0.219
WIFI 0.293
GSM850 0.240
Body-worn GSM1900 0.332
Accessory WCDMA Band V 0.425 0.705
(10mm Gap) WCDMA Band |l 0.705
WIFI 0.064
GSM850 0.421
Hotspot GSM1900 0.612
(10mm Gap) WCDMA BandV 0.425 0.705
WCDMA Band |l 0.705
WIFI 0.064

Highest Simultaneous SAR Summary

Exposure Frequency Band Highest Scaled
Position quency 1g-SAR(W/kg)
Head WWAN(WCDMAS50)&WIFI 0.496
Body-worn WWAN(WCDMA1900)&WIFI 0.769
(10mmGap)
Hotspot WWAN(WCDMA1900)&WIF 0.769
(10mmGap)
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5 Specific Absorption Rate (SAR)

5.1 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.

5.2 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:

: [ (dWy _d|diV)
SAR= & 4
ar| adv

dt ' dm
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—;

ol

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

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

where 0o 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.

5.3 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.
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SAM Twin Phantom
5.4 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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5.5 Probe Specification

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,

e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available.
Frequency 700 MHz to 3 GHz;
Linearity: £ 0.5 dB (700 MHz to 3 GHz)
Directivity 1 0.25 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to probe
axis)
Dynamic Range 1.5 uW/g to 100 mW/g;

Linearity: £ 0.5 dB

Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 5 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 HM-G303-W, U21 LTE USB
Modems

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
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6 OPERATIONAL CONDITIONS DURING TEST

6.1 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 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

6.2 SAR Measurement System

The SAR measurement system being used is the SATIMO 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.

6.2.1 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.

Table 1: Recommended Dielectric Performance of Tissue

Ingredients Frequency (MHz)
(% by
weight ) 450 835 915 1900 2450 2600

Tissue Type | Head | Body | Head | Body Head Body | Head Body Head | Body | Head | Body

Water 38.56 | 51.16 | 41.46 | 52.4 41.05 56.0 54.9 40.4 62.7 73.2 | 55.24 | 64.49

Salt (Nacl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04 0.5 0.024

Sugar 56.32 | 46.78 | 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0 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 0.0 0.0
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Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0 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 44 .45 | 32.25
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7 0.0 26.7
Dielectric
43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5 39.0 52.5
Constant
Conductivity
0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78 1.96 2.16
(s/m)
Table 2 Recommended Tissue Dielectric Parameters
Head Tissue Body Tissue
Frequency (MHz)
& o(S/m) & o(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 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

6.2.2 Simulate liquid

For measurements against the phantom head, the “cheek” and “tilt” position on both the
left hand and the right hand sides of the phantom. For body-worn measurements, the EUT
was tested against flat phantom representing the user body. The EUT was put on in the belt
holder. Stimulate liquid that are used for testing at frequencies of GSM 850MHz/1900MHz,
WCDMA850MHz/1900MHz, and Wi-Fi 2.4GHz, which are made mainly of sugar, salt and

water solutions may be left in the phantoms.

Table 3: Dielectric Performance of Head Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;

(Dec. 07th, 2016)

/ Frequency Permittivity € Conductivity o (S/m)

Target value 850MHz 41.5+5% 0.90+5%
Validation value
(Dec. 05th, 2016) 850MHz 41.65 0.88

Target value 1800 MHz 40.0+5% 1.40+5%
Validation value
(Dec. 06th, 2016) 1800 MHz 40.33 1.41

Target value 1900MHz 40.0£5% 1.40+5%
Validation value 1900MHz 39.42 1.35

CCIC-SET/T-I (00)
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Target value 2450MHz 39.2+5% 1.80+5%

Validation value
(Dec. 08th, 2016) 2450MHz 39.22 1.81

Table 4: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;
/ Frequency Permittivity € Conductivity o (S/m)
Target value 850MHz 55.2+5% 0.97+5%
Validation value
(Dec. 05th, 2016) 850MHz 55.21 0.99
Target value 1800 MHz 53.3+5% 1.52+5%
Validation value
(Dec. 06th, 2016) 1800 MHz 53.34 1.55
Target value 1900MHz 53.3+5% 1.52+5%
Validation value
(Dec. 07th, 2016) 1900MHz 53.29 1.57
Target value 2450MHz 52.7+5% 1.95+5%
Validation value
(Dec. 08th, 2016) 2450MHz 52.73 1.96

6.3 Results of validation testing
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 IEEE standard P1528. Setup
according to the setup diagram below:

Tuning
slement

Fht F haniom

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,
0.01W (10 dBm). If this level is too high to read directly with the power meter sensor, insert
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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 and Table 6. 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.

The distance between the back of the EUT and the bottom of the flat phantom is 10 mm
(taking into account of the IEEE 1528 and the place of the antenna).

Table 5: Head SAR system validation (19)

Frequency Duty cycle Target value Test value (W/kg)

(Wikg) 10 mW 1w

835MHz(Dec. 05th 2016) 1:1 9.77+10% 0.0988 9.88
1800MHz(Dec 06th, 2016) 1:1 38.67+10% 0.3832 38.32
1900MHz(Dec. 07th, 2016) 1:1 40.37+10% 0.4042 40.42
2450MHz(Dec. 08th, 2016) 1:1 53.60+10% 0.5255 52.55

Table 6: Body SAR system validation (1g)

Frequency Duty cycle Target value Test value (W/kQ)

(W/kg) 10 mW 1w
835MHz(Dec. 05th 2016) 1:1 10.31£10% 0.1036 10.36
1800MHz(Dec 06th, 2016) 1:1 40.07£10% 0.4074 40.74
1900MHz(Dec. 07th, 2016) 1:1 40.81£10% 0.4089 40.89
2450MHz(Dec. 08th, 2016) 1:1 52.66+10% 0.5361 53.61

* Note: Target value was referring to the measured value in the calibration certificate of reference dipole.
Note: All SAR values are normalized to 1W forward power.
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6.4 SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

-
Preparation of System J
A
x\/
4 )
Operational Mode . Measurement 6.6.3
\ -""-‘_,_ ,;',’,—"" . ( A
Yo \ | Reference Measurement (Step 1) |
(Vv Configuration v
l | Area Scan (Step 2) |
. J n
—\/— ,—-| Zoom Scan (Step 3) |
' 3 v
Left Right | Reference Measurement (Step 4} |
v
LI |
Cheek 15° tilted D Peak in cube?
\’/ NO
L J Shift YES
1 cube
\v/ center l
-
Measurement 6.6.3 All primary and
at center frequency secondary peaks
~ ; - NO tested?
_— -
~ Select
et l 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 L)
1 N
v

(Measurement 6.6.3 ]

Worst-case NO
configuration AND all J
configurations of less O > _4
than -3dE 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 2mm from the surface of the
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
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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 IEEEp1528 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 behavior are tested.

7 CHARACTERISTICS OF THE TEST

7.1 Applicable Limit Regulations

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

ANSI C95.1-1992: Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz — 300 GHz.( IEEE Std C95.1-1991)

IEEE 1528-2013: |IEEE Recommended Practice for Determining the Peak
Spatial-Average Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques

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.
7.2 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 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02

FCC KDB 447498 D01 v06 General RF Exposure Guidance

FCC KDB 648474 D04 v01r03 Handset SAR

FCC KDB 865664 D01 v01r04 SAR Measurement 100MHz to 6GHz

FCC KDB 865664 D02 v01r02 SAR Exposure Reporting

FCC KDB 941225 D01 v03r01 3G SAR Procedures

FCC KDB 941225 D06 v02r01 Hotspot Mode

FCC KDB 941225 D04 v01 Evaluating SAR for GSM/(E)GPRS Dual Transfer Mode

8 LABORATORY ENVIRONMENTS
The Ambient Conditions during SAR Test

Temperature Min.=22 ° C,Max.=25 ° C
Atmospheric pressure Min.=86 kPa, Max.=106 kPa
Relative humidity Min. = 45%, Max. = 75%
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.
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9. Conducted RF Output Power

9.1 GSM Conducted Power

Burst-Averaged output Power | Division Frame-Averaged output

GSM850 (dBm) Power (dBm)
128CH 190CH 251CH | Factors | 128CH | 190CH | 251CH
GSM (CS) 32.50 32.59 32.63 -9.19 23.31 23.40 | 23.44
1 Tx Slot 32.49 32.58 32.63 -9.19 23.30 | 23.39 | 2344
GPRS | 2 Tx Slots 29.61 29.64 29.53 -6.13 23.48 | 23.51 23.40
(GMSK) | 3 Tx Slots 28.20 28.16 28.28 -4.42 23.78 | 23.74 | 23.86
4 Tx Slots 27.35 27.47 27.40 -3.18 2417 | 2429 | 24.22
Burst-Averaged output Power | Division Frame-Averaged output

GSM1900 (dBm) Power (dBm)
512CH 661CH 810CH | Factors | 512CH | 661CH | 810CH
GSM (CS) 29.20 29.27 29.19 -9.19 20.01 20.08 20.00
1 Tx Slot 29.19 29.21 29.18 -9.19 20.00 20.02 19.96
GPRS | 2 Tx Slots 26.48 26.50 26.39 -6.13 20.35 20.37 20.26
(GMSK) | 3 Tx Slots 25.12 25.05 25.15 -4.42 20.70 20.63 20.73
4 Tx Slots 24.02 23.89 24.31 -3.18 20.84 20.71 21.13

Note: Per KDB 447498 D01 v06, the maximum output power channel is used for SAR testing and for further
SAR test reduction.

For hotspot SAR, EUT was performed at GPRS Class 12 multi-slots(4TX) mode

For Head and Body-worn SAR testing, EUT was set in GSM Voice mode for both GSM850 and GSM1900

Timeslot consignations

No. Of Slots Slot 1 Slot 2 Slot 3 Slot 4
Slot Consignation 1Up4Down 2UpDown 3UpDown 4Up1Down
Duty Cycle 1:8 1:4 1:2.67 1:2
Crest Factor -9.03dB -6.02dB -4.26dB -3.01dB
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9.2 WCDMA Conducted output Power

WCDMA conducted output power

band WCDMA 850 WCDMA 1900
Item Frequency 4132 4183 | 4233 | 9262 | 9400 | 9538
Subtest dBm dBm
WCDMA RMC 12.2Kbps | 22.84 | 22.77 | 2257 | 22.61 | 22.01 | 22.01
1 2271 | 2260 | 2242 | 22.38 | 21.83 | 21.86
2 21.34 | 2131 | 21.21 | 21.79 | 2143 | 21.28
HSDPA
3 21.20 | 2117 | 21.10 | 21.08 | 21.11 | 21.05
4 21.32 | 21.22 | 21.10 | 20.98 | 20.81 | 20.70
1 2229 | 2221 | 22.01 | 21.80 | 21.59 | 21.45
2 2115 | 21.10 | 21.09 | 21.44 | 21.20 | 21.17
HSUPA 3 21.77 | 2166 | 21.34 | 21.25 | 21.07 | 21.01
4 2136 | 21.27 | 21.20 | 21.14 | 21.08 | 21.10
5 2145 | 21.30 | 21.25 | 21.06 | 20.81 | 21.01

Note:

1. WCDMA SAR was tested under PMC 12.2kbps with HSPA Inactive per KDB Publication 941225
D01v03r01.HSPA SAR was not requires since the average output power of the HSPA subtests was not
more than 0.25dB higher than the RMC level and SAR was less than 1.2W/kg.

2. ltis expected by the manufacturer that MPR for some HSPA subtests may be up to 2dB more than
specified by 3GPP, but also as low as 0dB according to the chipset implementation in this model.

CCIC-SET/T-I (00)
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WLAN 2.4GHz Band Conducted Power

Channel/Freq.(MHz)

Maximum Conducted Out Power (dBm)

802.11b 802.11g 802.11n(HT20)
1(2412) 17.66 18.53 19.05
6(2437) 17.95 18.67 19.13
11(2462) 18.29 19.10 19.38

Channel/Freq.(MHz)

Maximum Conducted Out Power (dBm)

802.11n40
3(2422) 18.88
6(2437) 19.03
9(2452) 19.11

Note:

1. Per KDB248227 D01 v02r02, choose the highest output power channel to test SAR and determine further

SAR exclusion
2.

For each frequency band, testing at higher data rates and higher order modulations is not required when

the maximum average output power for each of these configurations is less than 1/4dB higher than those

measured at lowest data rate

Per KDB248227 D01 v02r02, 802.11g /11n-HT20/11n-HT40 is not required. . When the highest reported

SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is £1.2W/Kg. Thus the SAR can be excluded.

Bluetooth Output Power

Channel Frequency BT3.0 Output Power(dBm)
(MHz) GFSK n /4-DQPSK 8-DPSK
CHO 2402 2.33 2.16 2.14
CH 39 2441 1.75 1.60 1.63
CH 78 2480 1.34 1.13 1.23
Channel Frequency BT4.0 Output Power(dBm)
(MHz) GFSK
CHO 2402 -5.16
CH 20 2442 -5.62
CH 39 2480 -6.37

CCIC-SET/T-I (00)
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SAR test Exclusion and estimate SAR calculation:

Note:

1.

Per KDB 447498 D01v06, the 1-g and 10-g SAR test exclusion thresholds for 100MHz to 6GHz at test
separation distances < 50mm are determined by:[(max. power of channel, including tune-up tolerance,
mW)/(min. test separation distance, mm)] - [\/T(GHZ)] <3.0 for 1-g SAR and <7.5 for 10-g extremity
SAR

(1) f(GHz) is the RF channel transmit frequency in GHz

(2) Power and distance are round to the nearest mW and mm before calculation

(3) The result is rounded to one decimal place for comparison

(4) If the test separation distance(antenna-user) is < 5mm, 5mm is used for excluded SAR calculation

)

BT3.0 Max Power (dBm) mW Test Distance (mm) Frequency(GHz) | Exclusion Thresholds

3 1.995 5 2.45 0.625

Per KDB 447498 D01v06 exclusion thresholds is 0.625<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.625/7.5=0.083W/Kg

BT3.0 Max Power (dBm) Mw Test Distance (mm) Frequency(GHz) | Exclusion Thresholds

3 1.995 10 2.45 0.312

Per KDB 447498 D01v06 exclusion thresholds is 0.312<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.312/7.5=0.042W/Kg

BT4.0 Max Power (dBm) mW | Test Distance (mm) Frequency(GHz) | Exclusion Thresholds

-5 0.316 5 2.45 0.099

Per KDB 447498 D01v06 exclusion thresholds is 0.099<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.099/7.5=0.013W/Kg

BT4.0 Max Power (dBm) Mw Test Distance (mm) Frequency(GHz) | Exclusion Thresholds

-5 0.316 10 2.45 0.049

Per KDB 447498 D01v06 exclusion thresholds is 0.049<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.049/7.5=0.007W/Kg

The estimated SAR value is used for simultaneous transmission analysis.
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Antenna Location:
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General Note:

1.

Per KDB 447498 DO01v06, the reported SAR is the measured SAR value adjusted for
maximum tune-up tolerance.

Per KDB447498 D01v06, testing of other required channels within the operating mode of
a frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or
highest output power channel is: < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when
the transmission band is<< 100 MHz. When the maximum output power variation across the
required test channels is > % dB, instead of the middle channel, the highest output power
channel must be used.

Per KDB941225 D06 v02r01, the DUT Dimension is bigger than 9 cm x 5 cm, so 10mm is
chosen as the test separation distance for Hotspot mode. When the antenna-to-edge distance is
greater than 2.5cm, such position does not need to be tested. As the manufacture required, the
separation distance use 5mm for Hotspot mode.

Per KDB 865664 D01v01r04,for each frequency band, repeated SAR measurement is required
only when the measured SAR is 20.8W/Kg; if the deviation among the repeated measurement is
<20%,and the measured SAR <1.45W/Kg, only one repeated measurement is required.

Per KDB865664 D02 v01r02, SAR plot is only required for the highest measured SAR in each
exposure configuration, wireless mode and frequency band combination; Plots are also required
when the measured SAR is > 1.5 W/kg, or > 7.0 W/kg for occupational exposure. The published
RF exposure KDB procedures may require additional plots; for example, to support SAR to peak
location separation ratio test exclusion and/or volume scan post-processing(Refer to appendix
D for details).

Per KDB941225 D04 v01, when multiple slots can be used, the GPRS/EDGE slot configuration

with the highest frame—averaged output power was selected for SAR testing.

Per KDB941225 D01 v03r01, when the maximum output power and tune-up tolerance specified
for production units in a secondary mode is < %4 dB higher than the primary mode or when the
highest reported SAR of the primary mode is scaled by the ratio of specified maximum output
power and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg,
SAR measurement is not required for the secondary mode.

Per KDB248227 D01 v02r02, 802.11g /11n-HT20/11n-HT40 is not required. When the highest

reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is <1.2W/Kg. Thus the SAR can be excluded.
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9.3. Scaling Factor calculation

i Output Tune up Power in Scaling
Operation Mode Channel Power(dBm) tolerance(dBm) Factor
128 32.50 320 £ 1.0 1.122

GSM 850 190 32.59 320 £ 1.0 1.099
251 32.63 320 £ 1.0 1.089

128 27.35 26.5 £ 1.0 1.035

GPRS 850(4Tx) 190 27.47 265 + 1.0 1.007
251 27.40 26.5 £ 1.0 1.023

512 29.20 285 £ 1.0 1.072

GSM1900 661 29.27 285 £ 1.0 1.054
810 29.19 285 £ 1.0 1.074

512 24.02 235 £ 1.0 1.117

GPRS1900(4Tx) 661 23.89 235 + 1.0 1.151
810 24.31 235 + 1.0 1.045

4132 22.84 220 £ 1.0 1.038

WCDMAS850 4183 22.77 220 £ 1.0 1.054
4233 22.57 220 £ 1.0 1.104

9262 22.61 220 £ 1.0 1.094

WCDMA1900 9400 22.01 220 £ 1.0 1.256
9538 22.01 220 £ 1.0 1.256

1 17.66 18.0 £ 1.0 1.361

WIFI 802.11b 6 17.95 18.0 £ 1.0 1.274
11 18.29 18.0 £ 1.0 1.178

BT 0 2.33 2 +1.0 1.038

Note: for LTE power tolerance, only QPSK modulation mode was provide here.
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10 TEST RESULTS
10.1 Summary of SAR Measurement Results

Table 7: SAR Values of GSM 850MHz Band

Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/Kg), 1.6 (1g average)
Test Positions /Frequency SAR Scaled Scaled Plot
(MHz) (W/Kg),1g | Factor | SAR(W/Kg) | No.
e
Right Side of Cheek 190/836.6 0.107 1.099 0.118 1
Head Tilt 15 degrees 190/836.6 0.099 1.099 0.109 —
Left Side of Cheek 190/836.6 0.103 1.099 0.113 -
Head Tilt 15 degrees 190/836.6 0.096 1.099 0.106 —
Body-worn Face Upward | 190/836.6 0.158 1.099 0.174 -
Segg?;‘:{‘;n, GSM 1 Back Upward | 190/836.6 0.218 1.099 0.240 2
Face Upward | 190/836.6 0.325 1.007 0.327 —
"1??”‘:?; GPRs | BackUpward | 190/8366 | 0418 | 1.007 | 0421 3
Separation) | 4TX Edge B 190/836.6 0.221 1.007 0.223 -
Edge C 190/836.6 0.072 1.007 0.073 —

Table 8: SAR Values of GSM1900 MHz Band

Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/KQ), 1.6 (1g average)
i [Frequency SAR Scaled Scaled Plot
Test Positions
(MHz) (W/Kg),1g | Factor | SAR(W/Kg) | No.
19
Right Side of Cheek 661/1880.0 0.141 1.054 0.149 --
Head Tilt 15 degrees 661/1880.0 0.067 1.054 0.071 -
Left Side of Cheek 661/1880.0 0.170 1.054 0.179 4
Head Tilt 15 degrees 661/1880.0 0.070 1.054 0.074 -
Body-worn Face Upward | 661/1880.0 0.253 1.054 0.267 -
(10mm GSM
Separation) Back Upward 661/1880.0 0.315 1.054 0.332 5
Face Upward 661/1880.0 0.426 1.151 0.490 --
Hotspot GPRS
(10mm (4Tx) Back Upward 661/1880.0 0.532 1.151 0.612 6
. Edge B 661/1880.0 0.123 1.151 0.142 -
Separation)
Edge C 661/1880.0 0.356 1.151 0.410 -
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Table 9: SAR Values of WCDMAS850

Temperature: 23.0~23.5°C, humidity: 62~64%.

Channel SAR(W/Kg), 1.6 (1g average) Plot
Test Positions /Frequency SAR Scaled Scaled N
(MHz) (W/Kg), 1g | Factor | SAR(W/Kg),1g 0
, ) Cheek 4183/836.6 0.193 1.054 0.203 7
Right Side of Head -
Tilt 15 degrees | 4183/836.6 0.177 1.054 0.187 -
) Cheek 4183/836.6 0.173 1.054 0.182 -
Left Side of Head -
Tilt 15 degrees | 4183/836.6 0.164 1.054 0.173 -
Body-worn Face Upward 4183/836.6 0.228 1.054 0.240 --
(10mm Separation) Back Upward 4183/836.6 0.403 1.054 0.425 8
Hotspot Face Upward | 4183/836.6 0.228 1.054 0.240 -
(‘:OS'OO Back Upward | 4183/836.6 |  0.403 1.054 0.425 8
mm
) Edge B 4183/836.6 0.221 1.054 0.233 -
Separation)
Edge C 4183/836.6 0.068 1.054 0.072 -
Table 10: SAR Values of WCDMA1900
Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/Kg), 1.6 (1g average) Plot
Test Positions /Frequency SAR Scaled Scaled
(MHz) (W/Kg),1g Factor SAR(W/Kg),1g No.
Right Side of Cheek 9400/1880 0.092 1.256 0.116 -
Head Tilt 15 degrees 9400/1880 0.064 1.256 0.080 -
Left Side of Cheek 9400/1880 0.174 1.256 0.219 9
Head Tilt 15 degrees 9400/1880 0.112 1.256 0.141 -
Body-worn Face Upward 9400/1880 0.440 1.256 0.553 --
(10mm 10
. Back Upward 9400/1880 0.561 1.256 0.705
Separation)
Hotspot Face Upward 9400/1880 0.440 1.256 0.553 -
(10mm Back Upward 9400/1880 0.561 1.256 0.705 10
Separation) Edge B 9400/1880 0.114 1.256 0.143 --
Edge C 9400/1880 0.437 1.256 0.549 -
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Table 11: SAR Values of Wi-Fi 802.11b

Channel SAR(W/Kg), 1.6 (1g average)
Test Positions IFrequency | SAR(W/Kg) | Scaled Scaled Plot
(MHz) 19 Factor SAR(W/KQ) No.
19
. ) Cheek 6/2437 0.230 1.274 0.293 11
Right Side of Head -
Tilt 15 degrees 6/2437 0.171 1.274 0.218 --
, Cheek 6/2437 0.121 1.274 0.154 -
Left Side of Head -
Tilt 15 degrees 6/2437 0.111 1.274 0.141 -
Face Upward 6/2437 0.044 1.274 0.056 -
Body-worn/Hotspot | Back Upward 6/2437 0.050 1.274 0.064 12
(10mm Separation) Edge A 6/2437 0.011 1.274 0.014 -
Edge D 6/2437 0.033 1.274 0.042 -
Note:

Per KDB941225 D06 v02r01, When the antenna-to-edge distance is greater than 2.5cm, such position
does not need to be tested. As the manufacture requirement the separation distance use 5mm for
Hotspot mode.

Per KDB Publication 941225 D01v03r01. RMC 12.2kbps was as primary mode SAR, when the primary mode
SAR less than 1.2W/kg, secondary SAR (HSPA) was not requires.

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 v06)

* < 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 W/kg, when the transmission band is = 200 MHz

10.2 Simultaneous Transmissions Analysis
Localized Specific Absorption Rate (SAR) of this portable wireless device has been

measured in all cases requested by the relevant standards cited in Clause 6 of this report.
Maximum localized SAR is below exposure limits specified in the relevant standards.
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Simultaneous SAR

) o Scenario Supported for Mobile
No. Transmitter Combinations
Supported or not Hotspot or not
1 GSM+ BT Yes No
2 GSM + WIFI Yes Yes
3 WCDMA +BT Yes No
4 WCDMA +WIFI Yes Yes
5 WIFI+BT No No
Test Position Right Cheek Right Title Left Cheek Left Tilt
GSM850 0.118 0.109 0.113 0.106
Head GSM1900 0.149 0.071 0.179 0.074
WCDMAS850 0.203 0.187 0.182 0.173
MAX N WCDMA1900 0.116 0.080 0.219 0.141
SAR(W/Kg) - i - i
WIFI 802.11b 0.293 0.218 0.154 0.141
BT 0.083 0.083 0.083 0.083
WIFI Simultaneous . 1-g SAR(W/Kg) 0.496 0.405 0.363 0.314
BT Simultaneous X 1-g SAR(W/KQ) 0.286 0.270 0.312 0.256

Simultaneous Tx Combination of GSM/WCDMA and BT/WIFI (Head).
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Test Position Face Back | Edge A | EdgeB Edge C | Edge D
GSM850 0.106 0.174 -- - - -
Body-worn GSM1900 0267 | 0332 | - - ~ -
10mm

, WCDMAS850 0.240 0.425 -- - - -
separation WCDMA1900 0.553 0.705

MAX 1-g - - ” - - ”

SAR(W/Kg) WIFI 802.11b 0.056 0.064 - - - -

BT 0.042 0.042 - - - -

WIFI Simultaneous ¥ 1-g SAR(W/Kg) | 0.609 0.769 - - - -

BT Simultaneous X 1-g SAR(W/Kg) 0.595 0.747 -- -- - -

Simultaneous Tx Combination of GSM/WCDMA and BT/WIFI (Body).

Test Position Face Back Edge A | EdgeB Edge C | Edge D
GPRS850 0.327 0.421 - 0.223 0.073 -
Hotspot
10 GPRS1900 0.490 0.612 - 0.142 0.410 -
mm WCDMA 850 0.240 | 0.425 - 0.233 0.072 -
separation
MAX 1-g WCDMA 1900 0.553 0.705 - 0.143 0.549 -
. 0.056 0.064 0.014 - -- 0.042
SAR(W/Kg) WIFI 802.11b
BT 0.042 0.042 0.042 - - 0.042
WIFI Simultaneous X 1-g SAR(W/Kg) | 0.609 0.769 - -- - 0.234
BT Simultaneous X 1-g SAR(W/Kg) | 0.595 0.747 - -- - 0.234
Simultaneous Tx Combination of GSM/WCDMA and WIFI (Body).
The estimated SAR value with * Signal
As the Sum of the SAR is not greater than 1.6 W/kg SPLSR assessment is not required
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11 Measurement Uncertainty

] . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type S k ci Uncertainty | freedom
Value (%) | Distribution . )
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 o0
2 — Axial isotropy B 35 R V3 05 1.43 %
3 | —Hemispherical Isotropy B 5.9 R J3 0.5 2.41 %
4 - Boundary Effect B 1 R NE) 1 0.58 %
5 ~ Linearity B 47 R V3 1 2.71 )
6 | - System Detection Limits B 1.0 R V3 1 0.58 %
7 Modulation response B 3 N 1 1 3.00
8 — Readout Electronics B 0.5 N 1 1 0.50 Y
9 — Response Time B 1.4 R V3 1 0.81 %
10 ~ Integration Time B 3.0 R V3 1 1.73 %
11 | —RF Ambient Conditions B 3.0 R V3 1 1.73 %
— Probe Position Mechanical
12 B 1.4 R \/§ 1 0.81 0
tolerance
— Probe Position with
13 B 1.4 R \/§ 1 0.81 0
respect to Phantom Shell
— Extrapolation,
Interpolation and Integration
14 P 9 B 23 R \/§ 1 1.33 0
Algorithms for Max. SAR
evaluation
Uncertainties of the DUT

15 — Position of the DUT A 26 N J3 1 26 5
16 ~ Holder of the DUT A 3 N NE) 1 3.0 5
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— Output Power Variation
17 B 5.0 R J3
—SAR drift measurement

1 2.89 c0

Phantom and Tissue Parameters

—Phantom
18 Uncertainty(shape and B 4 R \/§ 1 2.31 0

thickness tolerances)

Uncertainty in SAR
19 correction for deviation(in B 2 N 1 1 2.00
permittivity and conductivity)

— Liquid Conductivity Target
20 B 25 R
—tolerance

oy

0.6 1.95 c0

— Liquid Conductivity

oy

21 ] B 4 N 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 . y1arg B 2.5 R \/§ 0.6 1.95 0
tolerance

— Liquid Permittivity
23 B 5 N
—measurement uncertainty

@
o
8

Combined Standard Uncertainty RSS 10.63

Expanded uncertainty

(Confidence interval of 95 %)

K=2 21.26

System Check Uncertainty

) . Standard | Degree of
) Uncertainty | Probability ] ]
No. Uncertainty Component |Type S k Ci Uncertainty | freedom
Value (%) | Distribution ) ]
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 Y
2 — Axial isotropy B 3.5 R V3 0.5 1.43 %
3 | —Hemispherical Isotropy | B 5.9 R J3 | o5 2.41 )
4 — Boundary Effect B 1 R J3 1 0.58 %
5 — Linearity B 4.7 R J3 1 2.71 %
6 — System Detection Limits B 1 R \/§ 1 0.58 0
7 Modulation response B 0 N 1 1 0.00

CCIC-SET/T-I (00) Page 30 of 122




(N

Report No. SET2016-22310

&
8 — Readout Electronics 0.5 N 1 1 0.50 0
9 — Response Time 0.00 R NE) 1 0.00 %
10 — Integration Time 1.4 R \/5 1 0.81 0
1 — RF Ambient Conditions 3.0 R J3 1 1.73 0
— Probe Position Mechanical
12 1.4 R \/§ 1 0.81 Y
tolerance
— Probe Position with respect
13 P 1.4 R \/§ 1 0.81 g
to Phantom Shell
— Extrapolation, Interpolation
14 | and Integration Algorithms for 23 R \/§ 1 1.33 0
Max. SAR evaluation
Uncertainties of the DUT
Deviation of experimental
15 source from numberical 4 N 1 1 4.00 5
source
Input Power and SAR drift
16 P 5 R V3 1 2.89 5
measurement
Dipole Axis to Liquid
17 2 R 1 1.2 g
Distance \/5
hantom and Tissue Parameters
—Phantom
18 Uncertainty(shape and 4 R \/§ 1 2.31 o
thickness tolerances)
Uncertainty in SAR correction
19 for deviation(in permittivity 2 N 1 1 2.00
and conductivity)
— Liquid Conductivity Target
20 a y e 25 R \/§ 0.6 1.95 Y
—tolerance
— Liquid Conductivit
21 a Y 4 N \/§ 1 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 d y1an 25 R \/§ 0.6 1.95 0
tolerance
— Liquid Permittivit
23 a Y 5 N V3 1 1.15 )
—measurement uncertainty
Combined Standard Uncertainty RSS 10.15
Expanded uncertainty
) ] K=2 20.29
(Confidence interval of 95 %)
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12 MAIN TEST INSTRUMENTS

EQUIPMENT TYPE Series No. Calll)bartae;uon CaFl)lzrriaot(ljon
System Simulator CMW500 130805 2016/08/10 1 Year
SAR Probe SATIMO SN43/15 EP276 2015/12/09 1 Year
Dipole SID835 SN09/13 DIP0G835-217 2014/08/28 3 Year
Dipole SID1900 SN09/13 DIP1G900-218 2014/08/28 3 Year
Dipole SID2450 SN09/13 DIP2G450-220 2014/08/28 3 Year
Vector Network Analyzer Z\V/B8 A0802530 2016/06/07 1 Year
Signal Generator SMR27 A0304219 2016/06/07 1 Year
Power Meter NRP2 A140401673 2016/03/09 1 Year
Power Sensor NPR-Z11 1138.3004.02-114072-nq 2016/03/09 1 Year
Amplifier Nucletudes 143060 2016/03/09 1 Year
Directional Coupler DC6180A 305827 2016/03/09 1 Year
Power Meter NRVS A0802531 2016/03/09 1 Year
Power Sensor NRV-Z4 100069 2016/03/09 1 Year
Multimeter Keithley-2000 4014020 2016/03/09 1 Year
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ANNEX A
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-22310

Smartphone

Type Name: HM-G303-W, U21

Hardware Version: ZH010-MB-V2.0

Software Version:  U21_H02_S001_Tigo

TEST SETUP

This Annex consists of 4 pages

Date of Report: 2016-12-19
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Photo 2: Right Head Cheek

Photo 3: Right Head Tilt

Photo 4: Left Head Cheek

Photo 5: Left Head Tilt
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Photo 8: Edge A(10mm)
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Appearance
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ANNEX B
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-22310

Smartphone

Type Name: HM-G303-W, U21

Hardware Version: ZH010-MB-V2.0

Software Version:  U21_H02_S001_Tigo

System Performance Check Data and Highest SAR Plots

This Annex consists of 37 pages

Date of Report: 2016-12-19
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System Performance Check (Head, 850MHz)

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

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

Date of measurement: 05/12/2016
Measurement duration: 22 minutes 23seconds
A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 850MHz
Channels
Signal cw

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_43/15_EP276

Frequency (MH2z) 850
Relative permittivity (real part) 41.65
Relative permittivity 19.44

Conductivity (S/m) 0.88
Power drift (%) -0.39
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C

ConvF: 7.07

Duty factor: 1:1

SURFACE SAR VOLUME SAR
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Maximum location: X=-5.00, Y=-1.00

SAR 10g (W/Kg)

0.063214

SAR1g (W/Kg)

0.098841

CCIC-SET/T-I (00)

Page 38 of 122




=

Report No. SET2016-22310

Z (mm) 0.00 4.00 8.00 12.00 16.00
SAR (W/KQg) 0.1436 0.1021 0.0713 0.0525 0.0406
0.15-
0.1z
oo 1n
e N
g 0.08 "
5 M
0. 08 1"‘"‘-..
Hh—-__i
0.03-| — .
0 B 8 10 12 14 16 18 20 22 24
Z (mm)

3D screen shot

Hot spot position

CCIC-SET/T-I (00)

Page 39 of 122




i

Report No. SET2016-22310

System Performance Check (Head ,1900MHz)

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

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

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 33seconds
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
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MH2z) 1900
Relative permittivity (real part) 39.42
Relative permittivity 12.52
Conductivity (S/m) 1.35
Power drift (%) -0.68
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 6.05
Duty factor: 1:1
SURFACE SAR VOLUME SAR
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Maximum location: X=5.00, Y=-1.00

SAR 10g (W/Kg)

0.221344

SAR1g (W/Kg)

0.404236
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System Performance Check (Head, 2450MHz)

Type: Validation measurement

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

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

Date of measurement: 08/12/2016

Measurement duration: 22 minutes 22seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 2450MHz
Channels
Signal cw

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_43/15_EP276

Frequency (MH2z) 2450
Relative permittivity (real part) 39.22
Relative permittivity 13.31

Conductivity (S/m) 1.81
Power drift (%) -0.15
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C

ConvF: 5.562

Duty factor: 1:1

SURFACE SAR VOLUME SAR
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Maximum location: X=-1.00, Y=0.00
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System Performance Check (Body, 835MHz)

Type: Validation measurement

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

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

Date of measurement: 05/12/2016

Measurement duration: 22 minutes 31seconds

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
E-Field Probe SATIMO SN_43/15_EP276

Frequency (MH2z) 835
Relative permittivity (real part) 55.21
Relative permittivity 21.12

Conductivity (S/m) 0.99

Power drift (%) 1.33
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C

ConvF: 7.07

Duty factor: 1:1
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Maximum location: X=-5.00, Y=-1.00

SAR 10g (W/Kg)
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0.103624
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System Performance Check (Body, 1800MHz)

Type: Phone measurement
Area scan resolution: dx=8mm,dy=8mm
Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 06/12/2016
Measurement duration: 22 minutes 15 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 1800MHz
Channels
Signal Ccw

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MH2z) 1800
Relative permittivity (real part) 53.34
Relative permittivity 15.42
Conductivity (S/m) 1.55
Power drift (%) -0.41
Ambient Temperature: 22.2°C
Liquid Temperature: 22.6°C
ConvF: 5.62
Crest factor: 1.1
SURFACE SAR VOLUME SAR
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Maximum location: X=-1.00, Y=-6.00
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0.232147
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System Performance Check (Body, 2450MHz)

Type: Phone measurement

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

Zoom scan resolution: dx=5mm, dy=5mm, dz=4mm
Date of measurement: 08/12/2016
Measurement duration: 22 minutes 26 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 7X7x8,dx=5mm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MH2z) 2450
Relative permittivity (real part) 52.73
Relative permittivity 14.22
Conductivity (S/m) 1.96
Power Drift (%0) 3.33
Duty factor: 1:1
ConvF: 5.70
SURFACE SAR VOLUME SAR
_ o |

=50 . . ’ . - . ’
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Maximum location: X=-1.00, Y=0.00

SAR 10g (W/Kg) 0.244451
SAR1g (W/Kg) 0.536123
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Plot 1: GSM850, Right Cheek, Middle

Type: Phone measurement

Date of measurement: 05/12/2016
Measurement duration: 22 minutes 23 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Right Head
Device Position Cheek
Band GSM850
Channels 190
Signal Duty cycle: 1:8.3
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 836.6
Relative permittivity (real part) 41.82
Relative permittivity (imaginary part) 20.26
Conductivity (S/m) 0.86
Variation (%0) -3.43
ConvF: 6.81
SURFACE SAR VOLUME SAR
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Maximum location: X=-48.00, Y=-28.00
SAR Peak: 0.11 W/kg

SAR 10g (W/Kg) 0.092170

SAR1g (W/Kg) 0.107421
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Plot 2: GSM850, Back, Middle

Type: Phone measurement

Date of measurement: 05/12/2016
Measurement duration: 22 minutes 49seconds
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 Back
Band GSM850
Channels 190
Signal GPRS(Duty cycle: 1:8.3)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 836.6
Relative permittivity (real part) 55.21
Relative permittivity (imaginary part) 21.12
Conductivity (S/m) 0.99
Variation (%0) 1.13
ConvF: 7.07
SURFACE SAR VOLUME SAR
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Maximum location: X=-17.00, Y=15.00
SAR Peak: 0.25 W/kg

SAR 10g (W/Kg)
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SAR1g (W/Kg)
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Plot 3: GPRS850, Back, Middle

Type: Phone measurement

Date of measurement: 05/12/2016
Measurement duration: 22 minutes 41seconds
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 Back
Band GSPRS850_4Tx
Channels 190
Signal GPRS(Duty cycle: 1:2.08)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 836.6
Relative permittivity (real part) 55.21
Relative permittivity (imaginary part) 21.12
Conductivity (S/m) 0.99
Variation (%0) 0.86
ConvF: 7.07
SURFACE SAR VOLUME SAR
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Maximum location: X=-16.00, Y=11.00
SAR Peak: 0.47 W/kg

SAR 10g (W/Kg)
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Plot 4: GSM1900, Left Cheek Middle

Type: Phone measurement

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 16 seconds
Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left Head
Device Position Cheek
Band GSM1900
Channels 661
Signal Duty cycle: 1:8.3

B. SAR Measurement Results

E-Field Probe SATIMO SN_43/15_EP276

Frequency (MHz) 1880.0

Relative permittivity (real part) 39.42
Relative permittivity (imaginary part) 12.52
Conductivity (S/m) 1.35
Variation (%0) 2.99
ConvF: 6.05
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Plot 5: GSM1900, Back Middle

Type: Phone measurement

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 42 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 Back
Band GSM1900_4Tx
Channels 661
Signal GPRS (Duty cycle: 1:8.3)

B. SAR Measurement Results

E-Field Probe SATIMO SN_43/15_EP276

Frequency (MHz) 1880.0

Relative permittivity (real part) 53.29
Relative permittivity (imaginary part) 14.33
Conductivity (S/m) 1.57
Variation (%0) 0.03

ConvF: 6.18
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5K Viwualisatien Graphical Interfece

Burfane Eulisted Intmsity

1503
-1® -1 W 8 -3 0

- . ’ . !
s Caneel N 2 LEE
ST N L

Maximum location: X=-19.00, Y=61.00
SAR Peak: 0.55 W/kg
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Plot 6: GPRS1900, Back Middle

Type: Phone measurement

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 31 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 Back
Band GPRS1900_4Tx
Channels 661
Signal GPRS (Duty cycle: 1:2.08)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 1880.0
Relative permittivity (real part) 53.29
Relative permittivity (imaginary part) 14.33
Conductivity (S/m) 1.57
Variation (%0) -0.67
ConvF: 6.18
SURFACE SAR VOLUME SAR
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Plot 7: WCDMAGB850, Right Cheek, Middle

Type: Phone measurement

Date of measurement: 04/12/2016
Measurement duration: 22 minutes 22 seconds
Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Right Head
Device Position Cheek
Band Band5_WCDMAS850
Channels 4183
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 836.6
Relative permittivity (real part) 41.65
Relative permittivity (imaginary part) 19.44
Conductivity (S/m) 0.88
Variation (%) -1.12
ConvF: 6.81
SURFACE SAR VOLUME SAR
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Plot 8: WCDMAB850, Back, Middle

Type: Phone measurement

Date of measurement: 05/12/2016
Measurement duration: 22 minutes 26 seconds
Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Band5_WCDMAS850
Channels 4183
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 836.6
Relative permittivity (real part) 55.21
Relative permittivity (imaginary part) 21.12
Conductivity (S/m) 0.99
Variation (%) -0.52
ConvF: 7.07
SURFACE SAR VOLUME SAR
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Maximum location: X=-9.00, Y=35.00
SAR Peak: 0.46 W/kg
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Plot 9: WCDMA1900,Left Cheek, Middle

Type: Phone measurement

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 15 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 Left Cheek
Band Band2_ WCDMA1900
Channels 9400
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 1880
Relative permittivity (real part) 39.42
Relative permittivity (imaginary 12.52
Conductivity (S/m) 1.35
Variation (%0) -2.02
ConvF: 6.05
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Maximum location: X=-53.00, Y=-54.00
SAR Peak: 0.25 W/kg

SAR 10g (W/Kg)

0.106022

SAR 1g (W/KQg)

0.174314
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) 0.2531 0.1868 0.1272 0.0873 0.0609
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Plot 10: WCDMA1900,Back, Middle

Type: Phone measurement

Date of measurement: 07/12/2016
Measurement duration: 22 minutes 23 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 9400
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 1880
Relative permittivity (real part) 53.29
Relative permittivity (imaginary 14.33
Conductivity (S/m) 1.57
Variation (%0) -0.40
ConvF: 6.18
SURFACE SAR VOLUME SAR

5K Viwualisatien Graphical Interfece

Burfane Eulisted Intmsity

o Inlut

= X ) [ T lmm)

Maximum location: X=-27.00, Y=-3.00
SAR Peak: 1.01 W/kg

SAR 10g (W/Kg)

0.405694

SAR1g (W/Kg)

0.560886
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 1.7725 0.6919 0.3365 0.2714 0.1359
1.6-
1.6
1.4 \
L2
% 1.0
ﬁ 0.4 \
“i g P
0.4 \ﬁ-—-
0. 1_| [ [ 1
0o & 4 6B & 10 12 14 16 18 20 22 24 26 25 30
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3D screen shot
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Plot 11: WIFI 802.11b Right Cheek, Middle

Type: Phone measurement

Date of measurement: 08/12/2016
Measurement duration: 22 minutes 23 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 Right Cheek
Band WIFI
Channels 6
Signal OFDM (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 2437
Relative permittivity (real part) 39.22
Relative permittivity (imaginary 13.31
Conductivity (S/m) 1.81
Variation (%0) -0.63
ConvF: 5.52
SURFACE SAR VOLUME SAR
=y o ity

=150

150 ’ . |

o T - -2 -0 -8 -3 0 0 ] (! 15
] 1= ] 2
T T ta) [ L

Maximum location: X=-40.00, Y=-6.00
SAR Peak: 0.45 W/kg
SAR 10g (W/Kg) 0.101558
SAR1g (W/Kg) 0.229940
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 0.4493 0.2466 0.1085 0.0474 0.0236
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EI.4—\\
o 0.3- \
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Plot 12: WIFI 802.11b, Back, Middle

Type: Phone measurement

Date of measurement: 08/12/2016
Measurement duration: 22 minutes 13 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 Body
Band WIFI
Channels 6
Signal OFDM (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_43/15_EP276
Frequency (MHz) 2437
Relative permittivity (real part) 52.56
Relative permittivity (imaginary 14.55
Conductivity (S/m) 212
Variation (%0) -2.93
ConvF: 5.70
SURFACE SAR VOLUME SAR

SHE Visuadisatien raghi cal Tnteriuce

Surfane fuliated Intensi by Towm IOt

-1

| Guea] g e T P T

1

EE

% X twm) [ T tand

Maximum location: X=16.00, Y=46.00

SAR Peak: 0.09W/kg

SAR 10g (W/Kg)

0.024253

SAR 1g (WI/Kg)

0.050174
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQg) 0.0946 0.0537 0.0251 0.0119 0.0065

0,02 - \\\"'*

o

1
o2 4 6 &8 10 12 14 16 18 20 22 24 26 25 30
Z (mm)

3D screen shot Hot spot position
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ANNEX C
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-22310

Smartphone

Type Name: HM-G303-W, U21

Hardware Version: ZH010-MB-V2.0

Software Version:  U21 _H02_S001_Tigo

Calibration Certificate of Probe and Dipoles

This Annex consists of 49 pages

Date of Report: 2016-12-19
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«

Probe Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref: ACR344 2 15 5ATUA

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO.,LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 43/15 EP276

Calibrated at MVG TS
2105 Barrett Park Dr. - Kennesaw, GA 30144
RS e L

R 3 e’ . })’
e _'—'_,-’ A

il_ ——f
T 3 -
%~ [ACCREDITED

Calibration Date: 12/09/15

Summary:

Thes document presents the method and results from am aceredited COMOSAR Dosmetne E-Field
Probe calibration performed in MVG USA using the CALISAR / CALIBAIR test bench, for use
All calibration results are traceable to mational metzology

with a COMOSAR system only,

institutions.
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COMODSAR E-FIELD FROBE CALIERATION REFDRT Bef: ACR 34 215.5ATUA

Name Function Date Signature
Praparad Iy - Jerdme LUIC Product Marager 1271072015 :}.r_.q
Checked by : Jérdme LUC Product Mamager | 12/10/2015 =
Approved by - Kim RUTKOWSKI Quality Manager 1271072015 Puctiduih
Customer Name
CCIC SOUTHERN
ELECTRONIC
o PRODUCT
Distribution TESTING
(SHENZHEI) Co.,
Ltd
Issue Ldate Modifications
A 1X1072014 Tmitial release

FPage: 2%

Thiz document shail not be reprodiced, exceps in T or in part, withou? fhe wrinen approval of MTG.
The ipfermation confaied hervin &5 to be used only for the prrpost for which it 5 subnsited ard iz na' fo
b released in whole or part witheus written approval gff MING.
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@
H COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref ACR3H.1I55ATUA
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COMOSAR E-FIELD FROEBE CALIBEATION EEFORT

1 DEVICE UNDER TEST

Device Under Test

Device Tvpe COMOSAR. DOSIMETRIC E FIELD PROBE
Manufachurer MWVG

Model S5ES

Serial Number SN 43/15 EP276

Product Condition (new / used) New

Frequency Fange of Probe 0.7 GHz-3(GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.211 MQ
Dipole 2: R2=0.206 MO
Dipole 3: R3=0.211 MO

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENMERAL INFOEMATION

MMVGE's COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and

CELUTEC 62209 standards.

Figure 1 — MT'G COMOSAR Dosimeiric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 45 mm
Maxizmun external diameter 8 mim
Probe Tip External Diameter 5 mm
Diistance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

Ref: ACR.34 1 155ATUA

The IEEE 1528. OET 65 Bulletin C. CENELEC EN50361 and CELIEC 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 linearnity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100Wikz.

Page: 49
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mvG COMOSAR E-FIELD PROBE CAIIBRATION REFORT Raf ACE.3S.1155ATUA

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 mWig

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test confisuration 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 defermined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquad, with the plastic box ilhaminated 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 s rotated
about its axis (0°—3607).

3.5 BOUNDARY EFFECT

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

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IFEE 1328, OET 65 Bulletin C, CENELEC EN30361 and CELTEC
62200 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigque. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 25% confidence level using a coverage factor
of k=2. traceable to the Internationally Accepted Guides to Measurement Uncertainty.

TUncertainty analyzis of the probe calibration in waveguide
ERROR SOURCES Uncertaingy | Probabiliey Divisor ci _ Standard
value (%) Diztribution Uncertaimty (%)
Incident or forward power 3.00% Fectangular -\E 1 1.732%
Feflected power 3.00% Fectangular — 1_.'?— 1 1.732%
Liguid comductivity 3.00% Fectangular — \E - 1 2887
Liguid permuttivity 4.00% Fectangular — \.E_ 1 2.309%
Field homogeneity 3.00% Rectangular ﬁ_ 1 1.732%
Field probe positioning 5.00% Fectangular \_,"3_ 1 2.887%
Page: 578
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COMOSAR E-FIELD PROEE CALIBRATION EEFORT

Raf: ACH. 34 2 155ATUA

Field probe lineanty 3.00% Fectangular -,_E 1.732%
Combined standard nmcertainty 5.831%
Expanded uncertainty 12.0%

95 % confidence level k=2 -

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Hunudity 45 %
51 SENSITIVITY IN ATE
Normx dipﬂl_lE' Nomy dl'pﬂl_lE' Nomz dipc-l:a
1 (uVI(Wim)) | 2 (WV/(Vim)7) | 3 (uVAV/im))
437 4.52 521
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
100 06 a7

Calibration curves ei=f{V) (i=1.2.3) allow to obtain H-field value using the formmula:

E-\E'+E'+E/}

Calibration curves

1035-
ann- f,fr -
E /f:J)" i
= E00- =
- _'_f
‘o o
i ann- #{’/
i s
200- ;"j =
- .
ap 0h o2 03 o4 05 0k 07
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52 LINEARITY

Linearity
1.00-
0.75-
0.50-
0.25-
0.0 Mmoo e
0.25-
-0.A0=
0.75-

-1.00- ]
0 A0 100 181 200 250 300 W0 400 4BD EI0

E-Field ' |

Linearity 0+/-2 48% (+-011dE]

x
¥

Lingarihy Error [dE]

53 SENSITIVITY IN LIQUID

Licnd Frequency Penmithvity Epsilon (S'm) ConvF
WMH=z +/-
100MH=)
HL750 750 42.24 .90 5.96
BL750 750 56.85 .99 6.13
HIL&50 B35 43.02 .90 6.81
BL&30 435 33.72 .98 107
HLS00 900 42.47 .99 6.05
BLA0OO a00 36.97 1.09 6.28
HL1200 1750 42 24 1.40 544
BL1300 1750 53.53 1.53 5.62
HL1900 L8380 40.79 1.42 6.05
BL1900 L8380 54.47 1.57 6.13
HL200D0 1930 40.52 1.44 563
BL2OOO 1950 54.18 1.56 5.79
HL2300 2300 39.14 1 .66 576
BL2300 2300 5217 1.79 5.99
HIL2450 2450 38.73 1.81 5.52
BL2450 2450 5323 1.96 5.70
HIL2&00 2&00 38,54 1.95 5.57
BL2600 2600 52.0 223 3.73

LOWER DETECTION LIMIT: SmW/kg

Page: 7%
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54 ISOTROPY

HI 900 MHz
- Axial 1sofropy: 0.04 dB
- Hemispherical isotropy: 0.06 dB
ISPy Cuniss
A o | [
b v
1
i '
L I r
X 7
N
e N 7
o <1
HI.1800 MHz
- Axial 1sotropy: 0.04 dB
- Hemispherical isotropy: 0.07 dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / . . Current Next Calibration
. . Identification No. . .
Description Model Calibration Date Date
Fiat Phantom MVG SN-20/09-SaM71 [f2Ndated. Nocal - Waldated. Mo cal
required. required.
- o Jalidated. Mo cal /alidated. Mo cal
COMOSAR Test Bench Version 3 MA Fequired. required.
Network Analyzer R“"degt Ji':“’"m SM100132 0242013 0212016
Reference Probs MY G EP 94 SN 37/06 1082015 10/2016
Multimeter Keithley 2000 1188856 1242013 1212016
Signal Generator Agilent E4438C MY 45070551 1282013 1212016
. = Characterized prior to |Characterized prior o
Amplifier Aethercomm SNDse test. Mo cal required. [test. Mo cal required.
Fower Meter HF E44184A US36261498 1262013 1212016
Power Sensor HPF ECP-E26A US37151460 1282013 1212016
) ) Characterized prior to |Characterized prior o
Directional Coupler Marda 4216-20 01386 fest. No cal required. |test. Mo cal required.
. . Jalidated. Mo cal alidated. Mo cal
Waveguide Mega Industries | 069Y7-158-13-712 Fequired. Fequired.
Waveguide Transition | Mega Industries | 069Y7-158-13.70¢ | 2/9ated. Nocal - /alidated. No cal
required. required.
pare -
\Waveguide Termination| Mega Industries | 089v7-158-13.701 | ahdated. Nocal  \Validated. No cal
required. required.

Page: 90
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SID835 Dipole Calibration Certificate

&t SATIMOD

R I..-:
) &
A
!ﬁfii SAR Reference Dipole Calibration Report
Nty
" Ref: ACR.240.1.14 SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, LR, CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 0913 DIPOGS35-217

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

B8/28/14

Summory

Ihis desumenr prezerts the method and resulis feom an aceredited SAR reference dipole calibrglon
performed in SATIMO U3A wsing the COMOSAR wsr bench, All calibrution results are raceablz

Lo msebioma] et logy insteldions,
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SATIMO

v Report No. SET2016-22310

1 INTRODUCTION

This document conraing a sunumary of the requirements set forsh b the TEEE 1328, OET 63 Bulletin
Coand CEUIEC 6220% standards for reference Bpoles vsad for SAR messoarement system validations
and (he mewsurements that seere perfonmed o verily that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tyvpe COMOSAR 833 MUz REFERENCE DIPOLE il
hanufacturer Sulima
Peduacliel slD835
Serial Banber BN 0413 DIPOCGTR33-21T
Froduet Condiion (new < used) wed

Acvearly calibration interval 18 recommended,

3 PRODUCT DESCRIPTION

il GEMERAL INFORMATION

Satmo’s COMOSAR Yalidation Dipoles are buill in accordance (o the IEEE 1328, OET 63 Bulletin
Cand CENTEC 62209 standards,  The product 15 designed Tor vae with the COMOSAR fesl bench
only.

l'*l E : g.!: | !
Al ELE R

Fipure 1 - Sorimse COMOSAR Palidarion Dipale

T oM A oy e i i B A or A it WO A TP e s o S
¥ T
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SAK MEFERENCE MIMOLE CALIBHATION REPOKR] Fiuk: ACR20.1L 1. 54TL A

SATIMD

4 MEASUREMENT METHOD

The IEEE 1328 OFET 65 Bullatin O and CELTREC A220F sindands provide requirements for
reference dipoles vaed for swatem validation messurements. The lollowing mensurements weres
performed to verify thatl the prodoct complies with the fore mentioned standards.

4.1  RETURK 1.OSS RECHLITREMEN TS

The dipale used for SAR system validation measuremenrts and checks must have 5 return loss of =20
dld or setter. ‘The return loss measurcment shall be performed against o liguid filled flat phantom,
with the phantom consueted a5 oulined in the fre mentionesd standards.

47 MECHANICAL RTOUIREMERTS

The TEEE Sk 1528 and CEFIEC 62209 sandaeds specife the mechanical components and
dimensions ol the validation dipoles. with the dimmensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplevs o 7 mm phantom shell thickness therefare the
dipales sald for use with the COMOSAR st bench comply with the requirements sel forth Tora 2
mun phantom shel] thickness,

5 MEASUREMENT UNCERTAINTY

Alluneemainrices listed below represent an expanded uncerlainty expressed at approsimately the 93%
confidence level using g coverape [eter al ko 2, traceable in the ITniematianally Accepted Guides i
Meazurement Lincertainty,

i1 RETURMN LOSS
The Inllowing uncertaintizs apply to the retrn loss measurement:
Fregquency hand Expanded Uncortainty on Return Loss

-GN He 0.1 dn

52 DIMENSION MEASUREMENT

Thae fsllowing unceriiniies apply o the dimension messuremnents,

Length (mm}) Expanded Uncertainty on Lensth

3 =300 0.0% mm

330 MALIDATION MEASUREME |

The zuidelines outlined in the [EEE 1528, OET 63 Bullatin O, CEKFLEC ENA0361 and CELTEC
62209 apandsrds  were followed W pencrae the messoement oneerlainty lor validation
MCASUECmEnts,

Scan Volume Emnurﬁad L peertainty
[g 203 %
g | 20.1 %%
Page: ¥

e st GAEE e e neemodonodd, e in S i par et e et seereed of 200,
S o HO b | b 4 b
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.1

i CATLIRRATHON MEASTUREMENT RESITLLTS

BETL BN LSS AND IRMPEDARCE IS ALY LI

Frequancy, BiHz 1
B 0 H WD 5A b

.45,

Leems il SR i wlilics  C ERSS

ol -
Fregueney (¥ Return Loss (dB) Reguiremend (d3) Impedance
833 -23.17 =2 S7.40-02i0
G2 RETURN LOSS AKD IMPEDANCE IN BODY LIOUID

Frequency, M-z
TE Tel 7D BDOD BXM  B40 B60 BED SO0 000 oS

TR S - e —

:‘:_{
70—
2 |
Frequency (MHz Heturn Loss (dB) Requirement (dB) Impedance
B33 -24050 -2 00350
6.3 MECHARICAL DIMENSIONS
Frequency Wk L mm hmm dmm
required measured required mecasurcd required measured
300 420041 %. 150012 %, £.35=1 %,
A5D 230041 %. 156.7 12 %. 63521 %,
750 176041 %, 130042 %, 53521 %,
835 161041 %, PASS ERE L%, FA55 146 £1 %, PASE

Page: 0/

e cewanent abad vant It repiidusead eeern M i o e gt withene fhe nelen appee! of s TG
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am LADDA1H EERE 14 11 5

1250 — EXELY 1611 %,

7400 ARG 1, 16 1%,

16&0 TR B2 361 %

1150 752a1m, 16tl% |

1800 | 70w 1.6 £1 %,
T am BEO=1%, 1581% |
T G632l %. 1.5 1%,

2300 | aseim 16 £1 %,

100 | Aozt 1521 %

2300 | ssseim 1651 %,

2450 [ stsum 30421 %, 16 £1 %,
T 2 | agsatm. ®L=LH | a5

atao | argsaim 50=1%, 15 £1%.

3500 [ zrearm A1, 16 £1 %,
[ i 34721 %, T 1651 %,

T VALIDATION MEASUREMENT

The IEEL Std. 1328, OET 63 Bulletin © and CEVIEC 02209 standards state that the system
validation measurements must be performed vsing g reference dipole mecting the fore mentioned
return loss and mechanical dimension regquiremen s, The validation measurement must be perfonmed
against o lquid [llad Tal phontom, with the phantom constructed as outlined in the fore mentoned
standards. Per the standands, the dipode shall be positioned brzlovey the bottom of the phanoon, with
the dipale length centered and parallel to the lengest dimension of the flat phamtom, with the top
aurface of the dipale at the described distance from the bottom surface of the phantom,

7.1 HEAD LIQUID MEASTTREMENT

Freﬂ':i"“ Relative permittivity 1.7 Conductivity [u] 5fm
requined measurad requined measured

o d53=5% OBF 5%
450 4350 % DE? B %
Th0 419 :=5% DEI=5 %

LEH 415=5% PASS 083z5% PAGE
o] 41545 % 087 6%
1450 AT5:=0% 133:z5%
1500 A2 =5 % 123:5%
1540 -1:: 2z5% 13l=5%
1750 A0 1=5% 137z5%
i 180 400 =0 % 143=5%
19m 100 =5% 1A3=5%
1950 400G =5 ¥ 143z=5%
-EIZIDCI AOC=5% 143=5%

Poge. 777
i alurearnt it e b pdiendand, e il o !'I RET AL TR T ..:.-.; '--.'.Im"!.‘-'!.".""-:'.'.i.' APRTTINA

™ F o
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1o I0EL5% LdD15 %
200 | jassm o  LE7iE%
2450 I0745% LED4S %
2500 | 3mpsm LA615 %
3000 36,545 % 2405 K
3500 ITE45% 29145 %

7.2 SARMEASUREMENT BEESULT WIlH HEAD LIQL 1Y

The IBEE Std. 1328 and CELTEC 62209 standards state that the svsem validation measurements
should produce the SAR values shown beliew (for phantem thickness of 2 mmg, within the
uneertainty for the svatem validotion. ATl SAR wvalues ore normalived o | W foreard power, [n
hracker, the mensured SAR i= piven with the nsed inpur pooer.

[ Snftware CHEHEAR W4
| Phantom M BAMT
Proce = GM & EPGIEE
Ligpuid Hengl Ligguid Volues; eps” ; 42,3 sigmu - 1L.02
Distumey betoeen dipole center and Dol 15,00 mm
Are sean resolution de—Bmmidy=Emm
Locn Scan Resolition de—Bmmedy-8mide -Smm
Fresuenyy 835 MH=
Inpul prvwer B E
L,i|_||_|'i;,1 'I'e-.rn'p-er.nlurn o 214
Laib Tempera iy 21 °C
Lab Humedlily == a5 =

Fr'::;l'i"“ 1 @ SAR (W] 10 g SAR (W kg, W)

required mieasured required measured

a0 945 i ¥

LEL 454 ERE-

Tl BA7 333

75 055 0,77 {0 [ £.30(1.53|

wu 0.9 Rk

1254 ) 16

1506 dila L]

Tadl] 142 He

1750 1a.d 19.3

1800 134 0.1

latd 9.7 0.5

1950 4.5 0.9

2000 i1 P

2100 435 119

2300 4.7 3.3

Mo de

Tiew efcnonn! SRy Ry e reprnalioesr, PRLEEY 4 0 o am et nesthon e wealiee copein el S TG
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Kef: AUK.20L 12 550008

2450 524 24
2620 53,3 ELN ]
Incn Eid w7
éE-:IZI E7.1 5

i e o
e 1 [
Ldd s dibdrlEatataas

Zlwd

73

BODY LIOUID MEASUREMENT

"Er‘::f?“ Relative permibtiity [&) Canduethity [a] 5/m
reqquirad raasured requirarl measured
130 BL9t5% DEIE5 5%
00 SE215% DE2L53%
430 56.7 15 5% DS8:5% |
750 E5515% D35 £5 5
333 55245 % FASS DET 55 PAES
IR E50£55% LIS 5%
913 E5085% L0635 %
1430 £a055 | 0455
16100 E3E 45 H, 1D +E 5
| &O0 EEEPEL 152 45 %
| 20 ELE A 1spEE |
Won | sauess AT
2100 E3Z45% L B2 ES
2450 E27 54 LS R
200 E25E5 I16eRE
3000 S20 % ATAES %
3300 EL3:5 —_—
200 A0 +10% EEIEANES
i 3300 439 +10 % 542 +10%
400 18,7 +10% 553 H10%

Page: #117

¢l g RSN e 0 paRueR, P W Al ar e naen weinicnd i neriren ano aeg! af mA TN
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55000 40,5210 % 365105
56 40,5 £10°% 577 =10 %
SR 402-10% | B.00 =10 %

T4 SAR MEASUREMENT RESULT WITH BODY LIQUIN

[ Safwere | OFENSAR V4
Phanzom | BN I0:08 5AR T
Proine S8 R RPGI22
_Ligaid Hody Liguid Values: eps’ 0 54, sigma < 0.97
Dizzznee berween dipele centes ang gl 50 mm
Arca zcan Tesolutisn i de=Rmndy=Rmim
_ Zoon Szan Resolution de=Rmmvdy=8m'dz=5mim
_ Frequeney B35 MMz =
Input povwer 20 AR
_ Liguid Tempernture ]
_Lab Temperature: 2R
Lab Humidity ] 45 M
'r“:qf'?"q 1 50 [W/kg/\W) 10 g S8R (W kg/w]
measured ! messured
B35 10311103 I A7 0B

! .. 3
i % %m [

T =]
o

u | k e

wi =

s 43 BN IR L

Mgz M

ST anemen et o f2 rerenaoed et vl ae s oo e CoRn ansinerad Gf KAV
: b L
. i { Rt el s ; s
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B LIST OF EGUIFMEN]

He® AR 40T 1458771 A

Equipment Summary Sheet

woon 0 LR Cuprente | Next Calibration,
B lduﬁl;ﬁf!!guﬁh . iﬁﬁmﬁniﬁ]h‘ ﬂa:mr:—gnl:' "“j&:.
SAM Phantem Salir SN-20/09-SAMT gﬂiﬁ” il E‘:ﬁfﬁ_"ﬁ” e el
;DMDEAF'. Tas: Baneh Version 3 N, “E]l:_'ﬂfetﬁd No cal iﬂﬂ?@tﬁd Mo cal
Network Analyzer H"”“;ﬁ“"wﬂz SN100132 0212013 02/2016
Calipers Carrera CALIPER-01 1202013 1272016
Refarenca Probe Satimc EPiE122 5N 1841 | {02043 102014
[ et Keithlay 2000 118556 1202013 1212018
_Eignal Banerator Aglent E4£380 MY4507 058" 122013 122016
Fawer Metar HP E44184, US38261496 1202013 1212016
Pawer Sansar HP ECP-E26A, IS37 181450 1212013 1202016
_Dir-:ctin::-nal Conipler Marda 42152 01383 E;Z?mﬁtc‘e:;ffagﬁg.E;T_r‘ﬂfzszgqp:ﬁ;?
L‘ilr[‘nil’;;tgfnigf Cartral Company 11-661-3 E/2012 812015
Pegger: {144
.: e aresmend skl non g reerenlosd! e .",'"II-- -:-'-'-"_U".:" L lr--'-'n_-:-wu' '-:'\ Ir.'--l.'.'rn. .|:|.|-..-\:.rﬁ-.:l' A I‘-' '|"-'.'T".'
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Thed KT T2 A% I EEIT Ty

SAR Reference Dipole Calibration Report

Ref: ACR.240.4.14.5ATUA

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 0913 DIP1GR00-218

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

A
N )
SN
e A @:!
e i b
Ly [AccREBITED]
R reT—————
08/28/14
SETIRAT
This ducuineri presents the mathod and resalis Tron an secredited SAR relerence dipole calibeaton
performed in SATIVO USA using the COMOSAR test bench. All calibeaticn results are traccable
lex mankpeanin | II'IrlrI1|-i'\l_l__ll_'|-' mnshiiubiais
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Nerme Frre i [ {herie Signatre
Propared by Jérdme LUC Product Manager 3292014 R
Checked by Jartne LU Prosduct Manaper [ #2924 :?J"“S
Approved by ; Kim RUTKOWSKI Quality Manager | 3292014 i st
(ustosonar Neme
CCIC SOUTHERN
FELECTRONIC
PRODLCT
NeiF s
Divtrimadion TESTING
(SHENZHEN) Co..
[ I|,|
I55he Laie Mudifications
A R0 4 Triitinl release =
Mg 2000
.'_l:u: |.'-'_~: et bl e by rivotonad enoenl e AU o e oo, e iikaen e e oo ".’-'.II A TG
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1 INTROUCTION

This doeument contwns o summary ol the regquirements sel forih by the TEEE 1328, OET 95 Bulletin
Cand CEIEC 62209 standards for reference dipoles used for SAR measurement svslern validations
and the messurements that were performed to werify that the product complies with the fore

mantionizd standsirds,

2 DEVICE UNDER TEST

Device Under Test

Device Type [ COMOSAR 1900 MHz REFERENCE DIFOLE

Manufacturar Satimo =
Maclel IBLRIED

Serinl Mumber | ST DRGS0 8

Product Condition (new ¢ used) Lized ]

Acyearly calibration interval is recommended.

3 PRODLCT DESCRIFTION

3l GEWERAL INFORMATION

Hatimo’s COMORAR Validatien Dipules are buill in secondance (o the TEEE 1328, QET 65 Bulletin
Coand CELIEC 62209 standards. The product is designed for use with the COMOSAR west bench
anly,

Figun:-ll — Sertimn COIMEISAR F'r.r.i':'.;l'.'.lrr'ui;l.f},r"m:-f.s

= i x

Home: 4751

The gzt sl pod pe repreanced, exest ol ol o e pan, soninnd e wrren apmegeal 205
" ! Sy ’
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4 MEASLREMENT METHOD
The LEEE 1528 OCET &% Buleun C wnd CLEUVIEC 62200 stundards provide requirements fiv
reference dipeles used Tor svatem validation measurcments,  The following measurements were
perfammed to verify that the product complics with the fore mentioned standards,

4.1 RETURM LOSS REQUIRCMENTS

The dipole used foe SAR svstem validation measurenents and checks must have o return loss of -20
dB ar hetter. The retum loss measurement shall be performed against a liguid e Dal phaotem,
with the phaniom constucted ws vutlined in the Jore menicned stardards,

4.2 MECHANK AL REQUIREMENTS

The IEEE 5ud, 1325 and CEIEZD 62209 standasds specily e mechanical componenls and
cdimensions of the velidation dipoles, with the dimensions fregueney and phantom shall thickoess
dependent,  The COMOSAR test bench emplevs a 2 mm phantom shell thickness therefore the
dipeles socd Tor use with Be COMOSAR 1oz hench eomply with the requirements st farth for o 2
e phantoam shell Cickness,

§ MEASUREMENT LACERTAINTY

All unzertarntics hated belosy represent an expandsd unserainty expressed ar approsiniately the 93%
canlidanee level gsine acovernpe Getor ol b 20 traceable W the Infemationally Accepted Guides to
Mlzaswremant Hincertainm.

%1 RETURK LOSS

Thie Fallowing wncerlumiies apply to the retum loss measorement:

Frequency band Expunded Uncertainty on Retorn Loss
400000 M He I .l di

32 DIMENSION MEASURLEMEN

Ihe Folloswing uncerbuinties apply (o the dimension measuremens;

| Lengih (i) Lxpanded Uncertainty on Length

| 3300 005 mm

21 NMALIDATION MEASLIRTMENT

The guidalines outlined in the IEEE (528, OLT 63 Bulletin C, CENBLEC ENZ0361 and {FIEC
G220 atendards were follewes o gemcrare the measuierient  uncerlainty for validation

R TN S [T P
Sean Yolome Fxpanded Uncertainty
e 203 25
Mg 200 %

f'r_lm » 54
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[ ATR 20000 LLEAT, A

f  CALIBRATION MEASUREMENT RESULTS

] RETURMN LOSS AND IMPEDRANCE [5 TIEAD LIOUTD

requancy M

W0 THE0 1D ThED

| Freguency [.J-']ll.t.:l Heilurn Liss {d13) Requirﬂmemﬁﬂ} - |

1880 1E000 180 BAL e 150 !Hﬁ'.-'l

Lmipedanes

1904 -33.44 24

.2 RETURN TOSS ANT IMPEDANCLE [N BODY LIDULLY

Frequaney, M-z

i DEE  TERD THD S0 1S40 TED  THED

1. dE

L

fad0+ 5310

A0

Frequeney (M) Heturn Loss {dH]_. " Requirement {11}

Impedance

K -27.36 ) 20

3 MECHANICAL DIMENSIINS

| 570 -44j0

Frequerky Mi: Lmm h i dmm
required measured required ARl required measured
0 A0 L1 % JENN+] % S5 11 %,
451 2000zl % 66721, LTI
| 1ied o1 X, =1 % oablilh
535 | 1zl s HEH=1% 15=1%.
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11k} 149,71 #1 . -_ EEEE IR R 3B+ H.
450 1%, PR wes |
1400 RlLE il %. S0.011 % 1E=1%. |
1610 ALl misle | 1621%
100 TRIZ1I® g1 B 1% Aa=1%.
e 2.0=1% LT =1% 1571 8.
i FAO=1% ERGE 0.5 =1 %, [ TR H Fakz:
2951 Laizl®s 15511 5, L1l % .

T aom BA 5 =1 %, WTEH R TEHL K,
L1006 IR EN N 25711 I EHL M. T
P LA ELE 1EEL%.
2q4ui | C1.5 #1 %, _?.'I.ﬂ 1R IE+LE
2ECD LL A N IHB LI % I 15:1%
.'ﬁ;EI.'l.'I 41,5 #15, I RO R 1G=1%

. R0 Ir=1% L4Ll% A6=1% [ |
Py =1 [ mazim | e

7 VALIDATION MEASLUREMENT

Tae ILLLE 814, 1528, OF1 63 Bulletin C and CEFIBEC 62209 sumduds state that the system
yalidation measurcments must be pertormed using a reference dipole maeting the fore mentivned
rerurn loss and mechanica) dimension requirements, The validation measorement must be performed
wpainsd @ liguid filled el phantom, with the phantem constrocled as cotlined in the tore mentioned
erandards. Per the standards, the dipnle shall be posiiened below the botiom of the phantom. with
the dipole length centered and paralle] o the Jongest dimension ol the T phantom, with the top
surface of the dipels al the deseribzd distance trom the bottom surface of the phantom.

F1 HEAT LTOUIN MEASUREMENT

HT:'E"” Tebative permittiiey e, Canductivity [a} 5/m
. renuirad measured reguired rgasired

300 45345 H ORT 5 5%

ELTH 235 15 % B 4?15 %

b 41545 % QB 5 'R

1% aLsisy o0 ]

RIEN] 1155 % LEF % ]

1450 s == % LHI-5%
T 1mm a0 =5 % 12515 % |

<540 N7=5E 131 +5 % I T
[ 1751 40110 % 1271

1500 R LR i LAZ 5 &

1300 SO0 th % FARS 1401h % FAG5

JEHTE] 0% 1G5 %

EHIHE] q:.L'l'J"{_ LA % %
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Bl At 20 19 3]0 &

SATIMOD
#1405 _=\-’|.H 5 % 1A% 15 %
P 19515 % | tér=s
Mn0 245 % LiD=%
Fhlll 4.1 l'J-';I lub="%
020 IR AR Tan=w |
ELHis ArEIn kR 251=%

72

SAR WMEASURERENT RESULT WITILHEAD LIQUID

e TEEE S0l 1528 and CLETRC 6220% sandards stare thar the system walidation. measurements
should prosluce fhe SAR walues shown helow [for phantom thickness of 1 mm), within the
miccrtaingy for the svstem validabion. ALl SAR values are pennalied o | W forwvasd power, Lic
bravket. the mensured SAR iz given with the usad input poawer,

Sarllwans
Plutribuic
b

Liquid_

OPPMNSAR ¥4

i Walies: ey’

2410 sigmia s 1472

| DCstans betwoia dipole ceoner aid Tiquid
Arta SEiu (Es0uton

100 mm

i “Erarvily-Hnm

| Zoza Scan Resalurion d=Rrrvicy=Hond e
Fregoercy 1400 K
Ingut pawer T i
Liguid Tempesmare 11
Lah Tamperarne 3] %
I nh Hrrn 15 %
s LSAR WMWY |10 g SRR (Wl W)
required . rmeasrad ! reqquired meszured
oo 285 lT 1
_iﬁl'. 3.5 I 3.0
Tak 445 R
RI5 AR 5ad
LW .y I L.as
1450 28 1E
s 2.5 | 1b.d
1640 34,2 1.4
1750 304 104
1800 384 .
men At AT L0 dE ELED 2.1
1550 al.h 2.5
2000 41 2]
100 I EER .:.'.:-.*r_
4300 . ¢ 21.3

Pame K50
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=50 524 b |
2500 533 221
1an ] 200 )
EEH il 75

BOHYY LIQLIDY MEASUREMENT

il AR e

e e ol e ey

O

Fw:;l'i"“ Relative parmnittivity r,’] Conductivity () Sm
required . measured required maasuran

150 B1.9 5 5% QD25 %

M) LHIAE % 007 %5 4%
_W S0 LS % 0.4 45 %

Tal SRS 096 25 4

B35 AR 0,07 46 &

QM 5045 % 1-.-:-1'. W

9145 55045 %, | 516 +5 %

1450 LR 13045 %

L&10 RS 14045 %

T#00b 531250 1521534 ]

(1] SA3=S PSS 15245% PASE

Al FL3=5%

2140 FLE5%

450 BLT =5

20 5L5=5% 1Lz |

ETI0TT] EAO-E, 1Ti=0 %

3500 :-1.3: % 2315w |
_."‘3'::'“ L0,0 0% 010y

5300 4.4 110% 547 +10%,

3400 A0 L0 CLERS L3

W T Oy
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SAR REFERESCE BIPGHLF CALIBRAT N KE PRI Bed; ACR 1504 1.RATLLA

SATIMID

SA00 EEE TS LY =45 11l
.T‘

SN0 a8.5 10 % ST
2800 | A2 ELL % hII L0 E

T4 SAR MEASURCMEMT RESLLT WITHT RO LIGILIL

Anlware OPEMEAR v

Pt SM 0L 5AMT

ok S OIET] RINGTAZE

1iguid Moncle [ icw e Walucd: epa’ 1 342 sigma: L3
| I¥istanice beswesn diil woibe ai'ed ligquid L4l mm B

A st resalution de=Ermde=S |
[ Bean Resehulion ) =4y =dnedz—3mm ]

Frequency 1910 hdH 2
ﬂm e 11 L Han

Ligquid Temaerlare [ 20 ]
" Lok Temperun: 21 °C ) ]

Lk Thuaridizx 45 %

FHpIReY 1 g SR [l 103 SAR (W E/W]
R asuTEd mieasuned

1o ANEL 4 08! | T 1212

Puge! (075
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SAR REFERENCE DIPOLE CALIBRATION KE MR bef: ACH DI IESATL A
[ SATIMID

5§ LIST OF COUIMMENT

Equipment Summary Shest

AR Current_ = | Next @alibration
lilentif MNai W s i
. ferticalpn \F| Milp kool oy Tt -
| s Walidated. MNocal healidated, Mo cal
5AM Phantom Sabma SH-200E-SAMT T aquired
COMOSAR Test Bench|  Versior 3 hits vadmed. Nocel - aldsted. Mo el
reguirzd required.
Nawork Arialyeer | 005 ST snqpntaz 0242013 2016
Calipers Carara CALIPER-01 12203 1272018
Reference Probe Safimin FPGE12E SN 1811 e e 102014
Wultimater Feithley 2000 1183656 A R 122ME
Signal (Seneracor Agilent E44350 MY ANOTGSE 1272043 1202016
. ] ; Characlanzed orior to Characterized pricr to
Aiuner ARLNE S Rag fast Nocal recuced. fesl No el renuingd
Fowsar feter HF E44134 LIS3a251 408 1202013 12:2018
Powe Sensor HF ECP-E288 LIEITIET460 122013 122016
i p ; - Craraueﬁlzad prior ko Enaracterlze-:'l'prlnrm
Directions] Couplar Parda 4216-20 01385 1es1 No el required. |8est, No cal required
Termperaturs and . o pe AR
Hemidity Sengor Conlral Cempany 11 8618 T ol A s

wr i e adban e woeien oo o 54 a0,

A

SRR R

wws T Bt o asb o el voadd v

2

CCIC-SET/T-1 (00) Page 105 of 122



)

CIC
v Report No. SET2016-22310

SID 2450 Dipole Calibration Ceriticate

s

L SATIMO
;- l ﬁ_;M E-'. The2 reirawane Asion rompEry
ﬁ FE . W z
m 8 | :
S

5 ﬁ—_-! !. F .
.ﬁ:E a:_'-.- L8 SAR Reference Dipole Calibration Report
| i .

oy b
oken e G
= %:"‘ = .I: !
4 li I G Bel: ACR.240.6.14.5ATLLA
P AR
P e
e R
MR

xR
o
i 'lws!“m
i:llﬁh_l | CCIC SOUTHERN ELECTRONIC PRODUCT
iR TESTING (SHENZHEN) CO., LTD
| & I | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
e TOWN

L SHENZHEN, P.R. CHINA (POST CODE:518055)
__:'_l__"!i_ﬂ SATIMO COMOSAR REFERENCE DIPOLE
Fam FREQUENCY: 2450 MHZ
Hﬁliﬁ SERIAL NO.: 5N 09/13 DIP2 04541—210
“a!"i-__- (.‘.:llihr:ﬂlslzl al SATIMO LS

* i 2105 Barrcil Park Dr. - Kennesaw, GA 30044

£k ‘“S‘E"ﬁ‘f
P o814

Ly
el BB —
i A E SLmmmn;
(i m i —
& :‘ ¥ F‘_ | béf'.l-" Ihis docament presants Le nethed and resulis frore an acerediiad SAR referznce -;.i|:-c:-|-|= calthrition
| . !‘ i, = I S8 [ perfarmed in SATIMO USA osing the COMOSAR e beneh.  All ealibration resules are eaccable
Bx i IP - T L | b il melrolagy ITIESHTTTRISITES
PR EE

R

CCIC-SET/T-1 (00) Page 106 of 122




)

Report No. SET2016-22310

—C:

SATINMOQ

EAR REFERTNCE DIPOLE CALIBRATION REPORT

el ACH TGS TR EAT LA

Frepared v

Mt

Jérhme [T

Checked by

Aproved By

Tisue

Jérome LUIC

Furicrion Dt

Sigrrerivire

Froduct Manuger

2053014

Prowd uct Munsger

Eom B TRAOWSE]

Distritution

Late

Luality Mansger

Customer Name
COLC SOLTHERRM
ELECTRORNIC
PRODUCT
TEATING
{SITENZTIEN § Cay,
Lid

Modifications

£/29/2014

$/29/2014

B4 | Initiz

| rielease

Al docnmens s nne e oaopeadeead anepr

Pags: 2411

LR R R vl T e L P el AR R L L

CCIC-SET/T-1 (00)

Page 107 of 122




)

Report No. SET2016-22310

AR REFERENCE DIPOLE CALIBRATION REPORT Rt ALR LG, L GA LA

SATIMO

1y

TABLE OF CONTENTS

I T T SO 4

Frocuet Deseription R e s G A e :

Al

Ciereral Inlormation

M e smremEne W et o e A i R T T

1.1 REetum Loss Requirements

4.2 Mechanical Reguiremenis

Ln

iy

b e e s e e e e o o e T

i

N Feturn Loss

52 Mmenswm Measurement

L]

53 Validation Measurerment

Lh

L= bl

Calibration Measurement FEgilIS . i i bt i it ests s msanssstnsmssssasmsmsssasssnsas

.1 Betorn Daoss and Impedanes Tn Head Tiguid
f.2 Beturn Tass and mpedance Tn Dody Liguid

(K] hechanical Dimensions

A D TN LSRRI i o g s i i b b
T Head 1iguid Measurement

o SAR Measurement Result With Head Liguid

T3 Body Liguid Measurement

7.4 SAR Mensurement Resull With Body Liguid

T T TRV . S i i NS S S P SR e

Page: 3211

Fier docweng shelf war be sopeadaced. oo 6 S ar (6 e vt e vainen arpesd 6 ST

49

10

CCIC-SET/T-1 (00)

Page 108 of 122




)

Report No. SET2016-22310

SAH HEFERENCE DIPOLE CALIBRATION REFORT Rl AR 2405 1 SATULA

SATIMIO

1 INTRODUCTION

This document containg a sunumary of the requirements set forth by the IEEE 1328, OF 1 65 Bulletin
Cand CEVIEC 62204 standards for reference dipoles used Tor SAR messurement system validedons
and the measurements that were perlirmed wowverily thal the prodoct complies with the fore

menhioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Tvpe | COMOSAR 2450 MI1 REFTRENCE DIFOLE
Manutacturer | Satimo
Model | 8102450
Serial Number SN 09713 DIP2CGE50-220

Produet Conditien (new fused) | lsed

Aoyearly calibration imerval i3 recommendaed

d PRODUCT DESCRIFTION

il GENERATL INFORMATION

Satimo’s COMUOSAR Yalidation Dipoles are built in accerdence to the IEEER 1528, OF T 65 Bulletin
C oand CEVIEC 2209 standards, The produet 13 designed for ese with the COMOSAR test bench

only,

I!_Iﬂlm;r- R -.-..?
L i b

R e f

S

II R

| .

i A

II liwﬁ § i
Py LR

Figure 1 - Satime COMOSAR ) .-.u'.':l'u."rri.' J'Jr,JrJ.L

Porga: 4411

Tis povumend A nu by repvonkiomnd erovat i S oe in e aeiilvont e enilen ppnegesed gy VAT

CCIC-SET/T-I (00) Page 109 of 122




)

Report No. SET2016-22310

SAR REFERENCE DIFULE CALIBHA TIUN REFE] Rt ACR 2406 4 5ATLLA

SATIVIO

(9]

4 MEASUREMENT METHOMD

The IEEE 1528 OEL 03 Bulletin © and CELITEC 62709 siandarcds provade requirements Tor
reference dipoles vsed for system vabdation messurements. The fllowing measuremenls were
performed to verify fthat the product complies with the fore mentioned standands.

41 RETURM LOES RECUHREMERNTS

The dipole used for SAIL system validation measurements and checks must have a return loss of =24
dl3 o better. The return [oss measurement shall be performed againat a liquid Glled flar phantom,
with the phamom constuctad gs oulined in the fore mentioned seanduands,

4.2 MECHANICAL EEOUIREMENTS

The IEEE Sl 1338 and CEVIEC 62209 standards specify the mechanical components and
dimensions al” the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR test beneh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for wse with the COMOSAR st hench comply with the reguirementys se forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

Al nnecrtainties listed below represent an expanded inceraingy expressed at approximately the 95%
confidenee level using a coverape Tcor ol k2, traceable o te Intermationally Accepred Guides o
Memsurerment Uneerainty,

51 RETLRM LOSS

The tollowing uncertainties apply o the refurn loss measuremant:

Frequency band Fxpanded Uncertainty on Return Lass

SO0-GO00MT T {11 dR

5.2 DIMENSION MEASUREMENT

Tl Gollunsinne uneeriainties apply w2 dimeesion mesu e,

Length {mm) . Expanded Uncertainty on Lengih
i 3 - 30 .05 mm

53 NALIDATION MEASUREMENT

‘The uidelines outlined in the [ERE 1528, OFT 65 Bulletin C, CENMELEC ENANGa1 and CELTEC
G300 standards were  (ollowed o penerate the messurement  uneertainty  lor o validation

measuTeEmenls,
Scan Volnme Expanded Lincertainty
la 03
1g 201 %y
Pige: 501

¥l e SR ded he reorsanged creend A o an e widhane Wi nehee apvroval of 5 TG
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SATIMD
6 CALIBRATION MEASUREMENT RESULTS
f.1  RETHEN [OSS ANTH IMPEDANCE TN HTAD TIOTI
Frewuency. ki l
351 M MM M MED MEQ 50 23 EE-‘S-Hl
|
|
@ -2 i-
- ¥
Ty, I |
R
i) 1
I - '1
e T e T A T T (R
Frequency (MHz)  Return Loss (dB} Requirement (dE) Impedance
245 =27.30 =241 3170 +35j0
6.2 RETURKN LOSS AND IMPEDANCE I BODY LIOLIL
Frerzsmncy, MHr |
2ED IR0 LD RAaD M4I MED MAD 25D0  2EN) wEoi
|
I
Frequency (MHz) Return Loss (dB) Requirement (diT) Tmpedance
2450 -27.56 20 543040902
6.2 MECTANICAL DIMTRSIONS
Fraquency hHz Lmim h mr i min i
required measuwred requined measured reqpirad mipasurad
30 420.5z1%. 2500021 W, . L35 11 %
450 190.2=1%. 1667 =1 . . EAS K1 W
FEO 176.0 =1 %. 1000 =1 %. [ER R
815 6321 %, 898 11% | ARtk
|"'.'."'5r.-:' B
:'l:u.-'r.'-::'l"l.-u' sV ngy h: PN :'-'.'._o--:'-.'.'."lu.' .:é.'."_-.-r:-.' [ lHl'.'.TT.'.' ':".-' :"1{.1--: n:rt.uv-"-.!!'n-.' :':.-!."u'.'l.":"
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SAR REFERENCFE DTPCH.F CALIBRATION REMIRT

Bl A 2400 14 54T A

SATIMIDO

arn 140041 %, B3.3 2%, 3641 %
1450 BI.L=1%. 51751% 5.6 £1 %
1500 Buh-l%, L1 %, BN RS
181 e 4041, 26 11 B )
1758 Ted =1 %, . 42911 %, 3611 % T
<80 720 -1 %, 417 :1%, 361K
JEIED . BH. 21 %, 6511 %, ERCREN ™
p GEA 1 30551 iGLl% | g
S0 4.5 41 %, 5%, IEHKE |
F105 ; B1A21 %, A5.7 £1%. ERES S :
P ih 1 325 % 1611% | :
50 S15:1%, L1134 LAl %, Fis5 154K | PasE

7 4 h =1 %, FRH £1 %, ERVEE S [

414 1% | 2nauw, 1611 %

: 1701, A1, 1611 %

T a0l M4 1 %, AG11 W
7T YALIDATION MEASUREMENT

The ITET 5. 1528, ORT 65 Bulletn © and CEFIEC 62209 standonds siale thal the svsiem
measurements must be pertormed vsing 2 reference dipole meeting the fers mentioned
seturn loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flar phantom, with the phantom constructed gz cutlined in the Sore mentioned
standards. Por the standards, the dipole shall be positiomad beline the boetiom of (the phantism, with
the dipole length centered and parallel 1o the longest dimension of the [Tal phantom, weath the wp
surface ol the dipole ot the described distance from the bottom sweface of the phantom.

validation

fal

HEAD LI MEASUREMBM

Freguency

hHz Raelativa permittreity (s} Conductivity (o) 5/m
required midasured required mediured

ELTH 4,4 Ma i AHF ™
43l 43,5 th A7
50 PRTe 08015 %
3L A1 1 % HI M
ang 41545 % DT MR
1450l AiLL 45 K 120 H ¥
] 1400 aLd 1 13 15%
140 anz 5% 1.3115%
1750 A0.115 % LITi6H
LEI0 A0.0015 % LAD1S ¥
1900 A0.015 % LADLE %
1050 40,0015 % LAD1E %
050 a0.015 % LADS ¥

iz e il shend aud b rpvemeead erzepd e Sy Le

Paprey T

e R et 50
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SATIMO

2103 ELH e ] 14515 %

23 AN h =LY TARF+E%

M PASS TR+ % FFass

a0 L9615 %

Flx} 24045

LRI 201 46K |

My

SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEF Sud. 1328 and CELTREC 62209 standards siate that the system ealidation measurcments
should prodoce the SAR values shown belowe (Tor phantom thickness of 2 mm), within the
uncerlainty for the system validation. Al SALR values are nommalized o 1 W [orward power. Tn
hracker. the measured SAIR is given with the used input power,

siflwara
Phantin

Prihe 5N OIR | ERGLIE
Liguic Nead Ligquid Values: eps’ - 390 sigrea : 177

[Hgtanes batween dipole conter and liguid

C'ENEAR Wi
BN 20709 SAMTI

1000 v

du=kmmdv=Rimmn
du=Rimmdy=Rimide=5mm
2450 Mz

| 20 <Bm

Aren sean resslution
Ao Scan Reaolurion
Freguaeney

Ingur prwar

Liguid Temperature [ 212

Lal: Temperatira 210

Lak Humidiny 13 %0

m:‘ﬂ":f:":"' 1 5 SAR [W/ kg 10 g SAR (W kg
reguired . measured [ redquiired measered
a0 2.85 194
40 458 106
a0 nay | 1 s
Bt 456 | sz
500 109 ' T
1450 19 I I G
1520 ns 166
1640 3d.2 154
1750 364 193
1500 354 20l
1000 nT 205
1950 A0S 0.0
2030 413 221
2100 A3.6 219
2330 A8.T 23.3
Py &1}

VA AP T KT AT S8 e T ST 0 S e i et TR eI e g NA T
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ligl AR 24006, 14 54TU.A

SATINMIO
2450 524 53.6015.35] Fe| 2377 (238
2600 55.3 4.6
3000 EER 57
3500 E7.1 25
was ]

[ e

LIC \:'« T I w3
Zin Beu 0G5 I
i :l:.u:: \l‘ ; l
Bl | " : \“-._ i
2 sl ' T H e p
— sy u i i 12 {,L 1 e | @A
7.3 BODY LIQUID MEASUREMENT
Fmrlj:znw Relativa permitirvity {e'} Lonductivity (o) 5/m
fegiired fieasiifed fEquired ml.*d:-ured_

130 BlOt5 % QA0 15 %

HH) G815 % nAz 15 % |

451 56.7 15 % 09415 %

75 RR515% .96 15 %

R g AT 15N |

i) TE01G K L0615 %

g15 Be015% 106 5%

1450 S0 5% L1015 %

1oL E3E45% Lapisx

180 53335% L315%

[ WK} S35 15215%

2000 E3145% 151 45%

21 53.215% LE25%

2450 5Z.T45% npss 105 45 % PATE

20OLKY FIEd5% 21635%

R 53045 % 17345%

3506 513 +5% 13115% |

K 450:10% 530:10% |

3000 4B 210% SA2El0H

SR wrsl0% | | ss3sl0%

Perges: B0
Tz oyl non Qe repvekecind dagrp i e i L ke Sy cmidn el ol 52
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el ACR. 240 14.5ATL A

SES£10%

3300 136 £10%
00 13510 % | 577£10%
SR 432 £10% [ Eoo+i0

| Sollwnrs
T‘.ﬁflll-ru
| I-'r\_c:i_:-.-
Litjus it}

resnlulivn
,-'.c;.n-l ..‘1'-..:|r| Hesslutinn
[ Frequency

InEuI E!::.-l:r.r_
_Ii|:||.| '.||' ‘Erperlins
Ll:- Tempentiuse
I_.ah Hunmidily

between dipole center and lguid

T4 SARMEASUREMENT RESULT WITH BODY LI

OMENEAR Wi

SR SAMTI

SN IR EPGIE22

Body Liquid Values: eps’ | 550 sigima @ | 93
1000 i
du=8rmm/dy=8mr
L1K—F:II'.|‘!'I'.\J_'|'—RI'I|.'I\.1(—.;:I'Illl'l
2450 MHz

20 dBin

2190

217

d5 %

e 1SR (/g 10 548 (/e
measured measured
2454 52,6 (% A7 21730237
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SAR REFEREVCE DIPOLE CALIBRATION HEPOK | Rl ALR.2408 MLRATILA
‘ SATIMO

8 LIST OF EQUIPMENT

Equipment Surmmary Sheet

Fyuipment| '!":‘_ff'g"‘ﬁ"rﬁ | Entifftari NG

5 Cikrent ‘E.tt Eallbmtun

Desaription ! i om I‘ulﬂrﬂﬁq’ﬂq‘ H Date = §
! Validated. MNo cal 'u'a||d31EI:| Mo cal
i 5m N-20/09-
5AM Phaniom Saimo SN-20/09-53AMT mqb_lrid required.
Walidated. Mo cal Maldatad. Mo cal
COMOSAR Test Banch Yarsion 3 ME required required

Rhade & Schwaiz .

Metwiark Analyzel VA SO0 32 22 s D2/2016
Calipars Carera CALIPER-O1 . 1212013 122016
Raferercs Probe Setimo EPG122 SN 1811 | 102013 1002014
Mult metar Keithlay 2000 118BEEG 1212013 12/2016
ICHRARE L | | ! L
Signal Ganaratar | Aqilert E44300 MY 49070581 1202013 1202016
| e
N " |Gharactenzed pnor to Characterized Prear e
Anpimer ABLREFCImm SN (45 !test. Mo cal required. |iest Mo cal required
Power Meter HP* E4418A US33261458 1202013 122018
Proower Sensor HP ECP-E26A US3T161460 1212013 1272016
S 3 § ' P {Craracterized prior Lo |Charastarizad priar to
Directional Souplar Marda 4216-240 01386 test. Mo cal required, |test No cal required
Temparatura and | :
I | - 12012
Humidity Sensor | Contral SComparny 16619 820 2015
Page: 1111
v 1ff4-'.'?sr i sl s pe repiedeed, s '.'|,l'm'.: G Py, WG |'.:.'o e v oS4 T
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r04, if dipoles are verified in return loss(<-20dB, within 20% of
prior calibration),and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Head 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2016.08.27 -23.21 -0.92 58.19 0.79

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification

Head 835MHz

Data>

Trcl dBMag 10dB/ Ref0dB  Cal

S11

—1

-7

Ch1  Start 735 MHz
1/1/2003,12:23 AM

Pwr 0 dBm

Stop 935 MHz

S

Trcd Smith Ref 1 Cal

Chl Start 735 MHz

Puwir 0dBm

Stop 935 MHz

CCIC-SET/T-I (00)
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Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2016.08.27 -23.53 -2.05 54.15 -1.25

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification

Head 1900MHz

Data>

Trel dEMag 10dB/ Ref0dB  Cal

S
10

— 0

~-10

~-20

~-30

I -40

~-50

f~-60

~-70

Ch1  Start 18GHz

Pwr 0 dBm

Stop 2 GHz

S11

Tret Smith Ref1U  Cal

Ch1 Start 1.8GHz

Pwr 0 dBm

Stop 2 GHz

CCIC-SET/T-I (00)
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2016.08.27 -26.88 15.35 53.22 1.52

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2450MHz

Tret dEMag 10d8/ Ref0dB  Cal i T Smit Ref 14 Cal !

S
S11

=1

-1

Ch1  Start 2.35GHz Pwr 0 dBm Stop 2.55GHz

Ch1  Start 2.35 GHz Pwr 0 dBm Stop 255 GHz
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2016.08.27 -24.44 1.39 55.02 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Trel dBMag 10dE/ Ref0dB  Cal 1 Trel Smith  Ref 1U Cal 1
S11 S11
—10
— 0
=-10
=-20
= -30
- -40
- -50
- -60
~-70
Ch1  Start 735 MHz Pwr 0 dBm Stop 935 MHz Ch1  Start 735 MHz Pwr 0dBm Stop 935 MHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2016.08.27 -27.28 1.86 51.72 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1900MHz

Tred Smith Ref1lU Cal 1

Tret dBMag 10dB/ RefOdB  Cal 1 T T
. . . 11 L 1
511

1
-1
-2
-4
-7

Chl  Start 18 GHz Pwr 0 dBm Stop 2 GHz
Ch1l  Start 18GHz Pwr 0dBm Stop 2 GHz
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2016.08.27 -26.83 18.30 53.83 -0.47

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
Trel dBMag 10dB/ Ref0dB Cal 1 Tre1 Smith Ref1U  Cal 1
S11 S11

-1

-1

Eap——

-7

Ch1 Start 235 GHr Pwr 0 dBm Stop 2.55 GHz Ch1 Start 2.35GHz Pur 0 dBm Stop 2.55 GHz

End of the Report
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