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

Telephone: +86-755-26629676

Fax: +86-755-26627238

Responsible Test Lab

Mr. Wu Li'an
Managers:

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

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

2.3. Organization Item

CCIC-SET Report No.: SET2016-03079
CCIC-SET Project Leader: Mr. Li Sixiong
CCIC-SET Responsible

L Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2016-03-13
End of Testing: 2016-04-15

2.4. Identification of Applicant

Company Name: AOC

Address: 14F-5, NO.258, Liancheng Rd., Zhonghe Dist., New Taipei City
2.5. Identification of Manufacture

Company Name: Shenzhen KTC Technology Co.,Ltd

Address: The workshop No#1,Northern Wuhe Road, Gangtou,Buiji,

Longgang,Shenzhen, 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: Tgplet PC
Model Name: A723G

Serial Model:  700P***, &&700****** (1st*, 2nd* could be 0-99 or A-Z)
Brand Name: AOC

GSM850MHz/1900MHz,
Support Band WCDMA 850MHz/1900MHz,WIFI, BT

GSM 850MHz/ GSM 1900MHz,

Test Band GPRS 850MHz/ GPRS 1900MHz,

WCDMA 850MHz/1900MHz,
WIFI 802.11b
General Multislot Class GPRS: Class 12
description: GPRS Class Class B
Development Stage Identical Prototype
Accessories Power Supply
Battery type 3.70V 2700mAnh, Battery model: 338085
Antenna type FPCB Antenna
Operation mode GSM / GPRS /WCDMA/ WIFI
Modulation mode GSM(GMSK),UMTS(QPSK),WIFI(OFDM/DSSS)
Max. RF Power 31.95dBm
Head: 0.200 W/kg;
Max. SAR Value Body: 0.667 W/kg (5mm distance);
Tablet: 0.920 W/kg (Omm distance)
NOTE:
a. The above EUT's information was declared by manufacturer. Please refer to the

b.

C.

specifications or user's manual for more detailed description.

This device supports GPRS operation up to class12 (max.uplin:4, max.downlink:4, total
timeslots:5).

This is a serial model product, A723G,700P*** (1st* could be 0-99 or A-Z, means
different client code; 2nd* could be 0-99 or A-Z or blank, stands for the shape or color of
enclosure, no impact on Products safety and EMC characteristics); &&700******(& could
be “A-Z” or “a-z” ,*couldbe “0-99”, “A-Z”, “a-z”, “-7, “/” orblank,
means different client code, no impact on Products safety and EMC characteristics.

. The Tablet PC contains two SIM card slots, and the Tablet PC supports Dual Standby b

ut without Dual Active, they share the same software and hardware(RF module and P
ower supply, etc.).When a call is established on one SIM, the other is no longer active,
callers to the other SIM will heara  message that the Tablet PC is switched off or they
Il be redirected to voicemail. After pre-scan test, the SIM 1 which  supported all band(
WCDMA,GSM) was the worst case, so we tested and recorded the results according to
SIM 1.
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4 SAR SUMMARY
Highest Standalone SAR Summary

Exposure Frequency Scaled Highest Scaled
Position Band 19-SAR(W/kg) | 1g-SAR(W/kg)
GSM850 0.081
GSM1900 0.148
Head WCDMA Band 'V 0.143 0.200
WCDMA Band |l 0.200
WIFI 0.011
GSM850 0.406
Body GSM1900 0.478
(5mm Gap) WCDMA Band V 0.667 0.667
WCDMA Band |l 0.545
WIFI 0.050
GSM850 0.625
GSM1900 0.773
(Toar:'n‘it g:; WCDMA Band V 0.920 0.920
WCDMA Band |l 0.831
WIFI 0.229

Highest Simultaneous SAR Summary

Exposure Frequency Band Highest Scaled
Position quency 1g-SAR(W/kg)
Head WWAN(WCDMA Band I1)&WIFI 0.210
Body
WWAN(WCDMA Band V )&WIF| 0.705
(5mmGap)
Tablet SAR WWAN(WCDMA Band V )&WIFI 1.149
(Omm Gap)
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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:

. l.-' Frr'. -IT
SAR= Zf{dV) -2/ 2 |
di '\ dm J .:1'* ,L:tﬁ
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 =

where C is the specific head capacity, O0T is the temperature rise and ot the exposure

duration, or related to the electrical field in the tissue by
I.‘-_I.E I"
o

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

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

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

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

ISO/IEC 17025 calibration service available.

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

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

1.5uW/g to 100 mWi/g;
Linearity: + 0.5 dB

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

General dosimetry up to 3 GHz
Dosimetry in strong gradient fields
Compliance tests of Tablet PCs

COMOSAR

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

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

below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES /

CCIC-SET/T- (00)
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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

CCIC-SET/T-I (00) Page 11 of 122




o

Report No. SET2016-03079

Bactericide | 0.19 | 0.05 | 0.1 0.1 0.1 027 | 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 | 3225
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 | 44.92 0.0 00 | 267 | 00 | 267
Dielectric
4342 | 58.0 | 42.54 | 56.1 42.0 56.8 | 39.9 54.0 39.8 | 525 | 39.0 | 525
Constant
Conductivity
085 | 0.83 | 091 | 0.95 1.0 1.07 | 1.42 1.45 188 | 1.78 | 196 | 2.16
(s/m)
Table 2a 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
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 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
Table 2b The composition of the tissue simulating liquid
Ingredient 835MHz 1900MHz 2450MHz
(% Weight) Head Body Head Body Head Body
Water 35,338 | 52,873 | 55,265 | 69,990 | 55,671 | 70,801
DGBE 0,0 0,0 13,816 8,934 | 18,680 | 8,684
Triton X100 0,0 0,0 30,398 | 20,661 | 23,335 | 20,212
propanediol 63,679 | 46,058 0.00 0.00 0.00 0.00
Salt 0,983 1,068 0,521 0,415 0,313 | 0,303

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 measurements, the EUT was

CCIC-SET/T- (00)
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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%;

/ Frequency Permittivity € Conductivity o (S/m)

Target value 850MHz 41.5+5% 0.90£5%
Validation value
(Mar. 14th, 2016) 850MHz 41.39 0.89

Target value 1900MHz 40.0+5% 1.40+5%
Validation value
(Mar. 15th, 2016) 1900MHz 39.85 1.39

Target value 2450MHz 39.2+5% 1.80*=5%
Validation value 2450MHz 38.97 1.79

(Mar. 16th, 2016)
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
(Mar. 17th, 2016) 850MHz 55.28 0.97
Target value 1900MHz 53.3+5% 1.52+5%
Validation value
(Mar. 18th, 2016) 1900MHz 53.23 1.52
Target value 2450MHz 52.7+5% 1.95+5%
Validation value
(Mar. 19th, 2016) 2450MHz 52.54 1.94
Target value 850MHz 55.2+5% 0.97 +5%
Validation value
(Apr. 14th, 2016) 850MHz 55.27 0.97
Target value 1900MHz 53.3+5% 1.52+5%
Validation value
(Apr. 14th, 2016) 1900MHz 53.22 1.52
Target value 2450MHz 52.7+5% 1.95+5%
Validation value
(Apr. 15th, 2016) 2450MHz 52.52 1.94

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

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

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

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

The measured 1-gram averaged SAR values of the device against the phantom are
provided in Tables 5 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).

CCIC-SET/T-I (00) Page 14 of 122
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Table 5: Head SAR system validation (1g)

Frequency Duty cycle Target value Test value (W/kQ)
(W/kg) 250 mW 1w

835MHz(Mar. 14th, 2016) 1:1 9.77+10% 2.40 9.60
1900MHz(Mar. 15th, 2016) 1:1 40.37+10% 9.85 39.40
2450MHz(Mar. 16th, 2016) 1:1 53.60+10% 13.16 52.64

Table 6: Body SAR system validation (1g)

Frequency Duty cycle Target value Test value (W/kg)
(W/kg) 250 mW 1w
835MHz(Mar. 17th, 2016) 1:1 10.31£10% 2.53 10.12
1900MHz(Mar. 18th, 2016) 1:1 40.81+10% 10.13 40.52
2450MHz(Mar. 19th, 2016) 1:1 52.66+=10% 13.08 52.48
835MHz(Apr. 14th, 2016) 1:1 10.31+=10% 2.53 10.12
1900MHz(Apr. 14th, 2016) 1:1 40.81+10% 10.13 40.52
2450MHz(Apr. 15th, 2016) 1:1 52.66+10% 13.08 52.48

* 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.

CCIC-SET/T- (00)
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6.4 SAR measurement procedure
The SAR test against the head phantom was carried out as follow:

-
Preparation of System ‘]
L
g ™
Operational Mode ‘ Measurement 6.6.3
N s “
Yo \ |Reference Measurement (Step 1) |
( / Configuration | ¥
l | Area Scan (Step 2) |
- A J n
v ,—-| Zoom Scan (Step 3) |
e \ L
Left Right ] | Reference Measurement (Step 4) |
v
P
Cheek 15° tilted | I:l Peak in cube?
L J Shift YES
- . cube
\v/ center l
f
Measurement 6.6.3 All primary and
\_ at center frequency secondary peaks
—— NO tested?
- -
~— Select
et YES
N . All tests of peak :
- S Step 1done? ~ <
NO
~_~— YES
Determination ofthe worst-
case configuration AND all
configurations with less than
-3dB of applicable limits
~_
Frequency . /\_\
Lower Upper {
\")
v
(Measurement 6.6.3 )
Worst-case NO
configuration AND all |
configurations of less )3 4
than -3dE of applicable
limit tested? ™ vEs
"

( 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.

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

6.5 Transmitting antenna information
The GSM&WCDMA &WIFI&BT antennas inside the EUT.
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Antenna-to-User (Edge Side) distance (mm):

Antenna Front Back Edge A Edge B Edge C Edge D

WWAN Main

Antenna 3 3 171 2 2 57

WIFI Antenna 3 3 2 2 178 85

The Body SAR measurement positions of each band are as below:

Antenna Front Back Edge A Edge B Edge C Edge D
WWAN Antenna Yes Yes No No No No
Body-worn
WWAN Antenna Yes e No Yes Yes No
hotspot
WIFI Antenna Yes Yes No No No No
Body-worn
WIFI Antenna Yes Yes N Yes No No
hotspot

Note: According to KDB 941225 D06 v02r01, when antenna-to-edge>2.5cm, SAR is not
required.

The Omm gap Full-size Tablets 1g SAR Test Exclusion Calculations are shown below:
Antennas < 50mm to adjacent edges

Output Power Separation Distances (mm) Calculated Threshold Value
Antenna Mode Frequen
cy (MHz)
dBm ‘ mwW Back | EdgeA | EdgeB I EdgeC | EdgeD Front Back ‘ EdgeA ‘ EdgeB ‘ EdgeC | EdgeD | Front
Per KDB 616217 D04 SAR for laptop and tablets, Front Surface of DUT is not applied.
GPRS 92.31 92.31 92.31
WWAN 850(4Tx) 848.8 27 501 3 171 2 2 57 N/A Test >50mm Test Test >50mm N/A
GPRS 1900 110.00 110.00 110.00
WWAN (4Tx) 1909.8 26 398 3 171 2 2 57 N/A Test >50mm Test Test >50mm N/A
WCDMA 1900 30.94 30.94 30.94
WWAN (RMC) 1907.6 20.5 112 3 171 2 2 57 N/A Test >50mm Test Test >50mm N/A
WCDMA 850 29.08 29.08 29.08
WWAN (RMC) 846.6 22 158 3 171 2 2 57 N/A Test >50mm Test Test >50mm N/A
8.70 21.74 8.70
WLAN WIFI1 802.11b 2412 14.5 28 3 2 2 178 85 N/A Test Tiean Tesh >50mm >50mm N/A
Antennas > 50mm to adjacent edges
Output Power Separation Distances (mm) Calculated Threshold Value
Antenna Mode Frequen
cy (MHz)
dBm mw Back ‘ EdgeA ‘ EdgeB ‘ EdgeC EdgeD ‘ Front Back ‘ EdgeA ‘ EdgeB ‘ EdgeC ‘ EdgeD ‘ Front
Per KDB 616217 D04 SAR for laptop and tablets, Front Surface of DUT is not applied.
GPRS 848 203
WWAN 850(4Tx) 848.8 27 501 3 171 2 2 57 N/A <50mm Exempt <50mm <50mm Test N/A
WWAN GPRS 1900 1909.8 2 398 3 171 2 2 57 NA | <somm | 1319 csomm | <somm | 179 NIA
(4Tx) Exempt Test
WCDMA 1900 1319 179
WWAN (RMC) 1907.6 20.5 112 3 171 2 2 57 N/A <50mm Exempt <50mm <50mm Exempt N/A
WCDMA 850 846 203
WWAN (RMC) 846.6 22 158 3 171 2 2 57 N/A <50mm Exempt <50mm <50mm Exempt N/A
1377 447
WLAN WIFI1802.11b 2412 14.5 28 3 2 2 178 85 N/A <50mm <50mm <50mm N/A
Exempt Exempt

Note: According to KDB 616217 D04 v01r02 SAR for laptop and tablets, the back surface
and edges of the tablet should be tested for SAR compliance with the tablet touching the
phantom, and the SAR Test Exclusion Threshold in KDB 447498 D01 can be applied to
determine SAR test exclusion for adjacent edge configurations.
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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 616217 D04 v01r02 SAR for laptop and tablets

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

8 LABORATORY ENVIRONMENT
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 QO

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

GSM Conducted Power

Band Burst Average Power (dBm) Frame-Average Power (dBm)
TX Channel 128 190 251 128 190 251
Frequency(MHz) | 824.2 836.6 848.8 824.2 836.6 848.8
GSM 31.22 31.47 31.95 2219 22.44 22.92
GSM850 GPRS (Slot 1) 30.98 30.85 31.21 21.95 21.82 22.18
GPRS (Slot 2) 28.95 28.80 28.96 22.93 22.78 22.94
GPRS (Slot 3) 27.52 27.42 27.65 23.26 23.16 23.39
GPRS (Slot 4) 26.42 26.39 26.86 23.41 23.38 23.85
Band Burst Average Power (dBm) | Frame-Average Power (dBm)
TX Channel 512 661 810 512 661 810
Frequency(MHz) | 1850.2 1880 1909.8 | 1850.2 1880 1909.8
GSM 28.22 28.27 28.62 19.03 19.08 19.43
GSM1900 GPRS (Slot 1) 28.02 28.01 28.41 18.83 18.82 19.22
GPRS (Slot 2) 2712 27.02 27.35 20.99 20.89 21.22
GPRS (Slot 3) 26.26 26.14 26.45 21.84 21.72 22.03
GPRS (Slot 4) 25.57 25.62 25.71 22.39 22.44 22.53

Note: Per KDB 447498 D01 v06, the maximum output power channel is used for SAR testing and for further
SAR test reduction.
For Head SAR testing, GSM should be evaluated, therefore the EUT was set in GSM Voice for GSM850 and
GSM1900 due to its highest frame-average power.
For Body worn SAR testing, GSM should be evaluated, therefore the EUT was set in GSM Voice for GSM850
and GSM 1900 due to its highest frame-average power.
For hotspot mode SAR testing, GPRS and EDGE should be evaluated, therefore the EUT was set in
GPRS850 (4Tx slots) and GPRS1900 (4Tx slots) due to its highest frame-average power.

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
tem | ARFCN | 4132 | 4183 | 4233 9262 9400 | 9538
subtest Burst Average Power (dBm) Burst Average Power (dBm)
RMC
12.2kbps non 21.25 21.33 21.94 20.11 20.04 20.18
1 21.03 2112 21.76 19.87 19.92 19.94
2 21.08 21.22 21.71 19.93 19.79 20.06
HSDPA
3 20.73 20.91 21.52 19.62 19.44 19.68
4 20.75 20.83 21.44 19.59 19.54 19.73
1 21.00 21.02 21.72 19.81 19.75 19.96
2 20.99 20.95 21.71 19.71 19.71 19.80
HSUPA 3 20.71 20.65 21.43 19.55 19.47 19.55
4 20.58 20.78 21.24 19.45 19.51 19.58
5 20.89 21.03 21.71 19.83 19.77 19.86
Note:

1. WCDMA SAR was tested under PMC 12.2kbps with HSPA Inactive per KDB Publication 941225

D01.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.

WLAN 2.4GHz Band Conducted Power

Average Out Power (dBm) for Data Rates (Mbps)
Channel/Freq.(MHz)
802.11b 802.11g 802.11n(HT20)
1(2412) 14.22 12.15 12.18
6(2437) 13.99 12.01 12.03
11(2462) 13.94 12.09 12.04
Bluetooth Output Power
Frequency BT3.0 Output Power PK(dBm)
Channel
(MHz) GFSK n /4-DQPSK 8-DPSK

CHO 2402 0.99 1.90 1.81

CH 39 2441 1.61 2.50 2.39

CH 78 2480 2.60 3.34 3.27
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Frequency BT4.0 Output Power PK(dBm)
Channel
(MHz) GFSK
CHO 2402 1.27
CH 20 2442 1.90
CH 39 2480 2.86

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)] - [\/7 (GHz)] <3.0for 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

3.5 2.239 5 2.45 0.701

Per KDB 447498 D01v06 exclusion thresholds is 0.701<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.701/7.5=0.093W/Kg

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

3.0 2.0 5 2.45 0.63

Per KDB 447498 D01v06 exclusion thresholds is 0.63<3, RF exposure evaluation is not required.
BT estimated SAR value=Exclusion Thresholds/7.5=0.63/7.5=0.08W/Kg
The estimated SAR value is used for simultaneous transmission analysis.
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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 DO01v06, 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 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 D01 v03r01, 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

Operation Mode Channel Output Tune up Power in Scaling
Power(dBm) tolerance(dBm) Factor
GSM 850 128 31.22 31.0 £ 1.0 1.197
(Burst Average 190 31.47 31.0 = 1.0 1.130
Power ) 251 31.95 31.0 = 1.0 1.012
GPRS 850(4Tx) 128 26.42 26.0 £ 1.0 1.143
( Burst Average 190 26.39 26.0 £ 1.0 1.151
Power) 251 26.86 26.0 £ 1.0 1.033
GSM1900 512 28.22 28.0 £ 1.0 1.197
( Burst Average 661 28.27 28.0 £ 1.0 1.183
Power) 810 28.62 28.0 = 1.0 1.091
GPRS1900(4Tx) 512 25.57 250 £ 1.0 1.104
( Burst Average 661 25.62 250 £ 1.0 1.091
Power) 810 25.71 25.0 £ 1.0 1.069
WCDMA1900 9262 20.11 20.0 = 0.5 1.090
EF;MC 1i2kbp5) 9400 20.04 20.0 + 0.5 1.110

urst Average

20.0 +£ 0.5

Power) 9538 20.18 1.080
WCDMAS850 4132 21.25 21.0 £ 1.0 1.189
(RMC 12.2kbps) 4183 21.33 210 £ 1.0 1.167

( Burst Average

4233 21.0 £ 1.0
Power) 21.94 1.014
WIFI 802.11b ! 14.22 135 £ 10 1.067
( Burst Average 6 13.99 13.5 £ 1.0 1.125
Power) 11 13.94 135 £ 1.0 1.138
BT

78 3.34 25 £ 1.0 1.038

(Peak Power)
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Simultaneous SAR

Scenario Supported for

No. Transmitter Combinations Supported or Mobile Hotspot or
not not
1 GSM(Voice)+GSM(Data) No No
2 WCDMA(Voice)+WCDMA(Data) No No
3 GSM(Voice)+ WCDMA(Data) No No
4 WCDMA(Voice)+GSM(Data) No No
5 GSM(Voice)+ WCDMA(Voice) No No
6 GSM(Voice)+Wifi Yes No
7 WCDMA(Voice) +Wifi Yes No
8 GSM(Voice)+ BT Yes No
9 WCDMA(Voice) + BT Yes No
10 GSM(Data)+wifi Yes Yes
11 WCDMA(Data) +wifi Yes Yes
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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(WI/Kg), 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 251/848.8 0.073 1.012 0.074 -
Head Tilt 15 degrees 251/848.8 0.049 1.012 0.050 -
Left Side of Cheek 251/848.8 0.080 1.012 0.081 1
Head Tilt 15 degrees 251/848.8 0.052 1.012 0.053 -
Body Face Upward | 251/848.8 0.253 1.012 0.256 -
(5mm GSM
Separation) Back Upward | 251/848.8 0.368 1.012 0.372 2
Face Upward 251/848.8 0.274 1.033 0.283 -
E‘;dy GPRS | Back Upward | 251/848.8 0.393 1.033 0.406 3
mm
Separation) (4Tx) Edge B 251/848.8 0.082 1.033 0.085 -
Edge C 251/848.8 0.318 1.033 0.328 -
Back Upward | 251/848.8 0.605 1.033 0.625 4
Tat(’(')et SAR | GPRs Edge B 251/848.8 0.252 1.033 0.260 -
mm
Separation) (4Tx) Edge C 251/848.8 0.540 1.033 0.558 -
Edge D 251/848.8 0.086 1.033 0.089 -
Table 8: SAR Values of GSM1900 MHz Band
Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(WI/Kg), 1.6 (1g average)
- [Frequency SAR Scaled Scaled Plot
Test Positions
(MHZz) (W/Kg),1g Factor | SAR(W/KQ) No.
19
Right Side of Cheek 810/1909.8 0.127 1.091 0.139 -
Head Tilt 15 degrees 810/1909.8 0.089 1.091 0.097 -
Left Side of Cheek 810/1909.8 0.136 1.091 0.148 5
Head Tilt 15 degrees 810/1909.8 0.092 1.091 0.100 -
Body Face Upward | 810/1909.8 0.288 1.091 0.314 -
(5mm GSM
Separation) Back Upward 810/1909.8 0.412 1.091 0.449 6
Bod Face Upward 810/1909.8 0.307 1.069 0.328 -
o}
5 Y GPRS | Back Upward 810/1909.8 0.447 1.069 0.478 7
mm
) (4Tx) Edge B 810/1909.8 0.166 1.069 0.177 -
Separation)
Edge C 810/1909.8 0.084 1.069 0.090 -
Back Upward 810/1909.8 0.723 1.069 0.773 8
Tablet SAR
© GPRS Edge B 810/1909.8 0.272 1.069 0.291 -
mm
) (4Tx) Edge C 810/1909.8 0.109 1.069 0.117 -
Separation)
Edge D 810/1909.8 0.074 1.069 0.079 -
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Table 9: SAR Values of WCDMAB850

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

Channel SAR(W/Kg), 1.6 (1g average) Plot
o}
Test Positions /Frequency SAR Scaled Scaled N
o.
(MHz) (W/Kg), 19 Factor | SAR(W/Kg),1g
. ) Cheek 4233/846.6 0.141 1.014 0.143 9
Right Side of Head -
Tilt 15 degrees | 4233/846.6 0.102 1.014 0.103 -
) Cheek 4233/846.6 0.089 1.014 0.090 -
Left Side of Head -
Tilt 15 degrees | 4233/846.6 0.054 1.014 0.055 -
Face Upward 4233/846.6 0.658 1.014 0.667 10
Body Back Upward | 4233/846.6 0.622 1.014 0.631 -
(5mm Separation) Edge B 4233/846.6 0.157 1.014 0.159 -
Edge C 4233/846.6 0.620 1.014 0.629 -
Back Upward | 4233/846.6 0.907 1.014 0.920 11
Back Upward™ | 4233/846.6 0.906 1.014 0.919 -
Tablet SAR
i Edge B 4233/846.6 0.562 1.014 0.570 -
(Omm Separation)
Edge C 4233/846.6 0.893 1.014 0.906 -
Edge c*™ 4233/846.6 0.890 1.014 0.902 -
Table 10: SAR Values of WCDMA1900
Temperature: 23.0~23.5°C, humidity: 62~64%.
Channel SAR(W/Kg), 1.6 (1g average) Plot
o
Test Positions /Frequency SAR Scaled Scaled N
o.
(MHz) (W/Kg),1g | Factor | SAR(W/Kg),1g
) . Cheek 9538/1907.6 0.109 1.080 0.118 -
Right Side of Head -
Tilt 15 degrees | 9538/1907.6 0.068 1.080 0.073 -
) Cheek 9538/1907.6 0.185 1.080 0.200 12
Left Side of Head -
Tilt 15 degrees | 9538/1907.6 0.127 1.080 0.137 -
Face Upward | 9538/1907.6 0.374 1.080 0.404 -
Body Back Upward | 9538/1907.6 |  0.505 1.080 0.545 13
(5mm Separation) Edge B 9538/1907.6 |  0.421 1.080 0.455 ~
Edge C 9538/1907.6 0.208 1.080 0.225 -
Back Upward | 9538/1907.6 0.769 1.080 0.831 14
Tablet SAR Back Upward®™™ | 9538/1907.6 0.765 1.080 0.826 -
(Omm Separation) Edge B 9538/1907.6 0.601 1.080 0.649 --
Edge C 9538/1907.6 0.360 1.080 0.389 -
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Table 15: SAR Values of Wi-Fi 802.11b
Channel SAR(W/KQg), 1.6 (1g average)
Test Positions [Frequency | SAR(W/Kg) | Scaled Scaled Plot
(MHz) 19 Factor SAR(W/Kg) No.
19
, ) Cheek 1/2412 0.007 1.067 0.007 --
Right Side of Head :
Tilt 15 degrees 1/2412 0.009 1.067 0.010 --
) Cheek 1/2412 0.009 1.067 0.010 --
Left Side of Head -
Tilt 15 degrees 1/2412 0.010 1.067 0.011 15
Face Upward 1/2412 0.036 1.067 0.038 --
Body Back Upward 1/2412 0.047 1.067 0.050 16
(5mm Separation) Edge A 1/2412 0.037 1.067 0.039 --
Edge B 1/2412 0.020 1.067 0.021 --
Back Upward 1/2412 0.215 1.067 0.229 17
Tablet SAR
, Edge A 1/2412 0.168 1.067 0.179 --
(Omm Separation)
Edge B 1/2412 0.178 1.067 0.190 -

Note: When the 1-g SAR for the mid-band channel or the channel with the Highest output power satisfy
the following conditions, testing of the other channels in the band is not required.(Per KDB 447498 D01
General RF Exposure Guidance 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
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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.

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

Test Position Right Cheek Right Title Left Cheek Left Tilt
GSM850 0.074 0.050 0.081 0.053
Head GSM1900 0.139 0.097 0.148 0.100
WCDMAS850 0.143 0.103 0.090 0.055
MAX "9 WCDMA1900 0.118 0.073 0.200 0.137
SAR(W/Kg) : : : :
WIFI 802.11b 0.007 0.010 0.010 0.011
BT *0.093 *0.093 *0.093 *0.093
BT Simultaneous % 1-g SAR(W/Kg) 0.236 0.196 0.293 0.230
WiFi Simultaneous X 1-g SAR(W/KQ) 0.150 0.103 0.210 0.148
5mm Body SAR Simultaneous Transmissions:
Test Position Face Back Edge A | Edge B Edge C | Edge D
Bod GPRS850 0.283 0.406 - 0.085 0.328 -
50 y GPRS1900 0.328 | 0.478 - 0.177 0.090 -
mm WCDMA 850 0.667 | 0.631 - 0.159 0.629 -
separation
MAX 1-g WCDMA 1900 0.404 0.545 - 0.455 0.225 --
. 0.038 0.050 0.039 0.021 -- --
SAR(W/Kg) WIFI 802.11b
BT *0.093 | *0.093 *0.093 *0.093 -- --
BT Simultaneous > 1-g SAR(W/Kg) | 0.760 0.724 -- 0.548 - -
WiFi Simultaneous X 1-g SAR(W/Kg) | 0.705 0.681 -- 0.476 - -
Omm full-size Tablet SAR Simultaneous Transmissions:
Test Position Face Back Edge A | Edge B Edge C | Edge D
Tablet SAR GPRS850 -- 0.625 - 0.260 0.558 0.089
@ oe GPRS1900 - 0.773 - 0.291 0.117 | 0.079
mm WCDMA 850 ~ | 0920 - 0.570 0.906 -
separation
MAX 1-g WCDMA 1900 - 0.831 - 0.649 0.389 -
. - 0.229 0.179 0.190 - -
SAR(W/Kg) WIFI 802.11b
BT - *0.093 *0.093 *0.093 - -
BT Simultaneous X 1-g SAR(W/KQ) - 1.149 - 0.839 - -
WiFi Simultaneous . 1-g SAR(W/KQ) - 1.013 - 0.742 - -

The estimated SAR value with * Signal
SAR to Peak | tion S tion Ratio (SPLSR)

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 . k ci Uncertainty | freedom
Value (%) | Distribution (%) ui(%) |Veff orvi
(1) (1)
Measurement System

1 — Probe Calibration B 5.8 N 1 1 5.8 0

2 — Axial isotropy B 35 R J3 | o5 1.43 %

3 | —Hemispherical Isotropy B 5.9 R 3 0.5 2.41 %

4 — Boundary Effect B 1 R 3 1 0.58 %

5 ~ Linearity B 47 R 3 1 2.71 0

6 — System Detection Limits B 1.0 R ﬁ 1 0.58 0

7 Modulation response B 3 N 1 1 3.00

8 — Readout Electronics B 0.5 N 1 1 0.50 0

9 — Response Time B 1.4 R V3 1 0.81 %
10 — Integration Time B 3.0 R ﬁ 1 1.73 °0
11 — RF Ambient Conditions B 3.0 R ﬁ 1 1.73 0

— Probe Position Mechanical
12 B 14 R \/5 1 0.81 0
tolerance
— Probe Position with
13 B 14 R \/5 1 0.81 0
respect to Phantom Shell
— Extrapolation,
Interpolation and Integration
14 P 9 B 23 R \/g 1 1.33 0
Algorithms for Max. SAR
evaluation
Uncertainties of the DUT

15 — Position of the DUT A 26 N ﬁ 1 26 5
16 —Holder of the DUT A 3 N \/5 1 3.0 5
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— Output Power Variation
17 P B 5.0 R 3

1 2.89 00
—SAR drift measurement

)

hantom and Tissue Parameters

—Phantom
18 Uncertainty(shape and B 4 R \/g 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

ey

0.6 1.95 0

— Liquid Conductivity

=

21 ) B 4 N 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 . y 9 B 25 R \/§ 0.6 1.95 00
tolerance

— Liquid Permittivity
23 ) B 5 N
—measurement uncertainty

p=
5
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 . k ci Uncertainty | freedom
Value (%) | Distribution
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 5.8 N 1 1 5.8 0
2 — Axial isotropy B 3.5 R V3 0.5 1.43 %
3 | —Hemispherical Isotropy B 5.9 R 3 0.5 2.41 %
4 — Boundary Effect B 1 R V3 1 0.58 %
5 — Linearity B 4.7 R 3 1 2.71 %
6 — System Detection Limits B 1 R ﬁ 1 0.58 0
7 Modulation response B 0 N 1 1 0.00
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©
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 V3 1 0.81 %
11 | —RF Ambient Conditions 3.0 R 3 1 1.73 %
— Probe Position Mechanical
12 14 R \/§ 1 0.81 00
tolerance
— Probe Position with respect
13 P 14 R \/5 1 0.81 0
to Phantom Shell
— Extrapolation, Interpolation
14 | and Integration Algorithms for 23 R \/g 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
6] " 5 R V3 1 2.89 5
measurement
Dipole Axis to Liquid
17 2 R 1 1.2 0
Distance \/g
hantom and Tissue Parameters
— Phantom
18 Uncertainty(shape and 4 R \/g 1 2.31 0
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 2.5 R \/g 0.6 1.95 00
—tolerance
— Liquid Conductivit
21 d y 4 N \/§ 1 0.92 9
—measurement Uncertainty)
— Liquid Permittivity Target
22 d y e 2.5 R NEI Y 1.95 o
tolerance
— Liquid Permittivit
23 d y 5 N NE) 1 1.15 =
—measurement uncertainty
Combined Standard Uncertainty RSS 10.15
Expanded uncertainty
K=2 20.29
(Confidence interval of 95 %)

CCIC-SET/T- (00)
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12 MAIN TEST INSTRUMENTS

EQUIPMENT TYPE Series No. Ca';:f;'o” cang;on
System Simulator E5515C GB 47200710 2015/06/10 1 Year
SAR Probe SATIMO SN_0413 EP166 2015/08/10 | 1 Year
Dipole SID835 SN09/13 DIP0G835-217 | 2014/08/28 | 2 Year
Dipole SID1900 SN09/13 DIP1G900-218 | 2014/08/28 | 2 Year
Dipole SID2450 SN09/13 DIP2G450-220 | 2014/08/28 | 2 Year
Vector Network Analyzer ZVB8 A0802530 2015/06/08 1 Year
Signal Generator SMR27 A0304219 2015/06/08 | 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

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

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-03079

Tablet PC

Type Name: A723G,700P*** &&TQQ******

Hardware Version: V10

Software Version: VA.1

TEST SETUP

This Annex consists of 8 pages

Date of Report: 2016-01-04
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Fig.1 COMO SAR Test System

Fig.2 Right_Cheek
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Fig.3 Right_Tilt

Fig.4 Left Cheek
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Fig.5 Left_Tilt

Fig.6 Body (Back upside,5mm separation)
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Fig.7 Body (Face upside,5mm separation)

Fig.8 Body Edge A(UP,5mm separation)
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Fig.10 Body Edge C(UP,5mm separation)
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Fig.12 Tablet Edge A (Back upside,0mm separation)

CCIC-SET/T-I (00) Page 40 of 122




\_/ Report No. SET2016-03079

Fig.14 Tablet Edge C (Back upside,0mm separation)
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Fig.15 Tablet Edge D (Back upside,0mm separation)
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Fig.16 Head Liquid of 835MHz(15cm)

Fig.17 Body Liquid of 835MHz(15cm)

== e

Fig.13 Head Liquid of 1900MHz(15cm)

CCIC-SET/T-I (00)
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Fig.18 Body Liquid of 1900MHz(15cm)

Fig.16 Body Liquid of 2450MHz(15cm)
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ANNEX B
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-03079

Tablet PC

Type Name: A723G,700P*** &&TQQ******

Hardware Version: V10

Software Version: V5.1

Sample Photographs

This Annex consists of 2 pages

Date of Report: 2016-03-21
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1. Appearance

Appearance and size (obverse)

Appearance and size (reverse)
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ANNEX C
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-03079

Tablet PC

Type Name: A723G,700P*** &&TQQ******

Hardware Version: V10

Software Version: VA.1

System Performance Check Data and Highest SAR Plots

This Annex consists of 27 pages

Date of Report: 2016-04-15
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System Performance Check (Head, 835MHz)

Type: Validation measurement

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 14/03/2016
Measurement duration: 21 minutes 24 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom

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

Device Position

Band 850MHz
Channels
Signal CwW
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 850
Relative permittivity (real part) 41.39
Relative permittivity 19.19
Conductivity (S/m) 0.89
Power drift (%) 0.34
Ambient Temperature: 23.2°C
Liquid Temperature: 23.5°C
ConvF: 5.69
Duty factor: 1:1
SURFACE SAR VOLUME SAR

Surfuce Fudiated Tntansity

]l o i e Ao & 0
F T ) [ T fam)

Maximum location: X=7.00, Y=-1.00

SAR 10g (W/Kg)

1.810856

SAR 1g (W/Kg)

2.403463

CCIC-SET/T- (00)
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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: 15/03/2016
Measurement duration: 22 minutes 32 seconds
A. Experimental conditions.
Phantom File dx=8mm dy=8mm

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

Device Position

Band 1900MHz
Channels
Signal CW
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1900.000000
Relative permittivity (real part) 39.85
Relative permittivity 13.90
Conductivity (S/m) 1.39
Power drift (%) 3.97
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 5.25
Duty factor: 1:1
SURFACE SAR VOLUME SAR

Tolmas Radiated Tntensity L Tow Tt
150

F 1 med f T e

Maximum location: X=6.00, Y=0.00
SAR 10g (W/Kg) 5.157048
SAR 1g (W/Kg) 9.848077
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System Performance Check (Head, 2450MHz)

Type: Phone measurement

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

Zoom scan resolution: dx=Smm dy=5mm dz=4mm
Date of measurement:16/03/2016

Measurement duration: 21 minutes 24 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 7x7x8,dx=Smm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal CW
B. SAR Measurement Results

Band SAR

E-Field Probe

SATIMO SN_04/13_EP166

Frequency (MHz) 2450

Relative permittivity (real part) 38.97

Relative permittivity 12.17

Conductivity (S/m) 1.79

Power Drift (%) -3.08

ConvF: 4.93

Duty factor: 1:1

SURFACE SAR

VOLUME SAR

AR Viwualisalion Graphical nteince

S0 Vi vanl Graphical Tnterface

150~

W | Ceed B TR ] : ™ m ow @
il T (aa) FI T (aald

Polume  Bediated Tntensily Zuem T
150

Maximum location: X=0.00, Y=8.00

SAR 10g (W/Kg)

5.913805

SAR 1g (W/Kg)

13.163420

CCIC-SET/T-1 (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: 17/03/2016
Measurement duration: 21 minutes 12 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5%x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 835MHz
Channels
Signal CwW

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 850
Relative permittivity (real part) 55.28
Relative permittivity 20.54
Conductivity (S/m) 0.97
Power drift (%) 0.76
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 5.82
Duty factor: 1:1
SURFACE SAR VOLUME SAR

F T fme) 7 T ima)

Surfaes Budiated Tntenaity Zosm InfOut

130 -V . . r
<50 -125 -lp0 -TE <) <35 0 ¥ W T5 0 155 1%

T -

Maximum location: X=7.00, Y=-1.00

SAR 10g (W/Kg)

1.634586

SAR1g (W/Kg)

2.528085

CCIC-SET/T- (00)

Page 51 of 122




o

Report No. SET2016-03079

System Performance Check (Body, 1900MHz)

Type: Validation measurement

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

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

Date of measurement: 18/03/2016

Measurement duration: 21 minutes 34 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1900
Relative permittivity (real part) 53.23
Relative permittivity 14.40
Conductivity (S/m) 1.52
Power Drift (%) 2.08
Ambient Temperature: 22.1°C
Liquid Temperature: 22.6°C
ConvF: 5.43
Duty factor: 1:1
SURFACE SAR VOLUME SAR

Surfuce Fudisted Tntansity

85 B 8 8 8 48 o 8338 8§ &

]l o s i e o B0 E
F 2 el [ T fam)

Zasm Injiut

Voleme  Fudiated Intansity

50
40}

[

mi

323061
uuuuuuu

190 -1 <100 TS A0 25 0 % W
SHE [
I

Maximum location: X=1.00, Y=6.00

SAR 10g (W/Kg)

5.260865

SAR 1g (W/Kg)

10.128654

CCIC-SET/T- (00)
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System Performance Check (Body, 2450MHz)

Type: Phone measurement

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

Zoom scan resolution: dx=Smm, dy=5mm, dz=4mm
Date of measurement: 19/03/2016
Measurement duration: 22 minutes 21 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom 7x7x8,dx=Smm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2450
Relative permittivity (real part) 52.54
Relative permittivity 14.25
Conductivity (S/m) 1.94
Power Drift (%) -0.23
Duty factor: 1:1
ConvF: 5.09
SURFACE SAR VOLUME SAR

Zeom Tnftar

Tase Rudiated Intancity

g8 B 8 B B BF 4

T EE & B & B o

TS0 1S s

sn Conedd e g g e s : B =TS
E T iead fi T fmal

Teom TniDut

Maximum location: X=0.00, Y=8.00

SAR 10g (W/Kg)

6.054563

SAR 1g (W/Kg)

13.080752

CCIC-SET/T- (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: 14/04/2016
Measurement duration: 20 minutes 14 seconds

A. Experimental conditions.

Phantom File dx=8mm dy=8mm
Phantom 5x5%x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 835MHz
Channels
Signal CWwW

B. SAR Measurement Results

Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 850
Relative permittivity (real part) 55.27
Relative permittivity 20.54
Conductivity (S/m) 0.97
Power drift (%) 3.23
Ambient Temperature: 22.2°C
Liquid Temperature: 22.5°C
ConvF: 5.82
Duty factor: 1:1
SURFACE SAR VOLUME SAR

mrfees Budiated Intensiiy Toem TnfOut

<50 -125 -lp0 -TE <) <35 0 ¥ W T5 0 155 1%
1

F T fme) 7 T ima)

Maximum location: X=7.00, Y=-1.00
SAR 10g (W/Kg) 1.637546

SAR1g (W/Kg) 2.533628
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System Performance Check (Body, 1900MHz)

Type: Validation measurement

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

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

Date of measurement: 14/04/2016

Measurement duration: 21 minutes 34 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom 5x5x7,dx=8mm dy=8mm dz=5mm
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1900
Relative permittivity (real part) 53.22
Relative permittivity 14.40
Conductivity (S/m) 1.52
Power Drift (%) 1.54
Ambient Temperature: 22.1°C
Liquid Temperature: 22.6°C
ConvF: 5.43
Duty factor: 1:1
SURFACE SAR VOLUME SAR

Surfuce Fudisted Tntansity

85 B 8 8 8 48 o 8338 8§ &

]l o s i e o B0 E
F 2 el [ T fam)

Zasm Injiut

Voleme  Fudiated Intansity

50
40}

[

mi

323061
uuuuuuu

190 -1 <100 TS A0 25 0 % W
SHE [
I

Maximum location: X=1.00, Y=6.00

SAR 10g (W/Kg)

5.270456

SAR 1g (W/Kg)

10.127084

CCIC-SET/T- (00)
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System Performance Check (Body, 2450MHz)

Type: Phone measurement

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

Zoom scan resolution: dx=Smm, dy=5mm, dz=4mm
Date of measurement: 15/04/2016
Measurement duration: 22 minutes 23 seconds

A. Experimental conditions.

Phantom File

dx=8mm dy=8mm

Phantom 7x7x8,dx=Smm dy=5mm dz=4mm
Device Position Dipole
Band 2450MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2450
Relative permittivity (real part) 52.52
Relative permittivity 14.25
Conductivity (S/m) 1.94
Power Drift (%) -0.49
Duty factor: 1:1
ConvF: 5.09
SURFACE SAR VOLUME SAR

Zeom Tnftar

Tase Rudiated Intancity

g8 B 8 B B BF 4

T EE & B & B o

TS0 1S s

sn Conedd e g g e s : B =TS
E T iead fi T fmal

Teom TniDut

Maximum location: X=0.00, Y=8.00

SAR 10g (W/Kg)

6.062034

SAR 1g (W/Kg)

13.084763

CCIC-SET/T- (00)
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Plot 1: GSM850, Left Cheek, High

Type: Phone measurement

Date of measurement: 14/03/2016
Measurement duration: 21 minutes 15 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band GSMS850
Channels 251
Signal GSM (Duty cycle: 1:8)
B. SAR Measurement Results
E-Field Probe SATIMO SN _04/13_EP166
Frequency (MHz) 848.6
Relative permittivity (real part) 41.39
Relative permittivity (imaginary part) 19.19
Conductivity (S/m) 0.89
Variation (%) 2.53
ConvkF: 5.69
SURFACE SAR VOLUME SAR

Surfane Ludiated Intsnsi iy | i Voluse Fudiated Intaaily Eama
150

Traw -
120
=150} i . ! .
. . -8 -1 W 8 - 0 (! 5
WL Rueel
- _J H :

o X taa) [ T lmm)

Maximum location: X=-39.00, Y=-56.00
SAR Peak: 0.09 W/kg

SAR 10g (W/Kg) 0.066833

SAR 1g (W/Kg) 0.079926
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Plot 2: GSM850, Back, High,Smm distance

Type: Phone measurement

Date of measurement: 17/03/2016
Measurement duration: 22 minutes 08 seconds
Tablet PC 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 GSMS850
Channels 251
Signal GSM(Duty cycle: 1:8)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 848.6
Relative permittivity (real part) 55.28
Relative permittivity (imaginary part) 20.54
Conductivity (S/m) 0.97
Variation (%) 1.31
ConvF: 5.82
SURFACE SAR VOLUME SAR

SHE Viwualisatien Graphieal Inieriece

Sarfase Eudisted Intmsity

=150 . .
o Consd -1E -1 W -8 -3 :
F I taa) T ()

S Visundisation Gk eal nter fnce

Valuse fudiated Intesily

Maximum location: X=-2.00, Y=8.00

SAR Peak: 0.44 W/kg

SAR 10g (W/Kg)

0.204444

SAR1g (W/Kg)

0.367851

CCIC-SET/T-1 (00)
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Plot 3: GPRS850, Back, High, Smm distance

Type: Phone measurement

Date of measurement: 17/03/2016
Measurement duration: 22 minutes 05 seconds
Tablet PC 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 251
Signal GPRS(Duty cycle: 1:2)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 848.6
Relative permittivity (real part) 55.28
Relative permittivity (imaginary part) 20.54
Conductivity (S/m) 0.97
Variation (%) 2.80
ConvF: 5.82
SURFACE SAR VOLUME SAR

Surfane Ludiated Intmsi iy tem | Volume  fudiated Intessity Eis s
150

® ¢ Wpper Cut
= Lo - = Lo 3
] iz EETETN
“150-8 T 3 ¥ T 3 1 =t
. - -5 -1 -0 -80 -30 0 it 5 . -
VT el I Qanenl
i ) ; )=y :

[F % tamd [ T tma)

Maximum location: X=15.00, Y=23.00
SAR Peak: 0.51 W/kg

SAR 10g (W/Kg) 0.269249

SAR 1g (W/Kg) 0.392625
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Plot 4: GPRS850, Back, High, 0mm distance

Type: Phone measurement

Date of measurement: 14/04/2016
Measurement duration: 22 minutes 10 seconds
Tablet PC 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 251
Signal GPRS(Duty cycle: 1:2)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 848.6
Relative permittivity (real part) 55.27
Relative permittivity (imaginary part) 20.54
Conductivity (S/m) 0.97
Variation (%) -0.32
ConvF: 5.82

SURFACE SAR VOLUME SAR

% X taa) [0 T lmm)

Sarfane fudiated Intomsity o TafOut

FERE | -
120
=150-8 . . !
. . -8 -1 W # - 0 (! 5
AVE el
_# 3 a

Maximum location: X=17.00, Y=-40.00

SAR Peak: 1.06 W/kg

SAR 10g (W/Kg)

0.313970

SAR 1g (W/Kg)

0.604657

CCIC-SET/T-1 (00)
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Plot 5: GSM1900, Left Cheek, High

Type: Phone measurement

Date of measurement: 15/03/2016
Measurement duration: 21 minutes 51 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5%x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band GSM1900
Channels 810
Signal GSM (Duty cycle: 1:8)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 1909.8

Relative permittivity (real part) 39.85
Relative permittivity (imaginary part) 13.90
Conductivity (S/m) 1.39
Variation (%) -0.86
ConvF: 5.25

SURFACE SAR VOLUME SAR

7 ( Wpgper Cut
) iz s
“150-8 8 3 1 ¥
. - -5 -1 -0 -0 -3 o it 5 . -
VT el I Qanenl
S| ikl ; R ;

FF 2 taad T fma)

Maximum location: X=-33.00, Y=-2.00
SAR Peak: 0.22 W/kg

SAR 10g (W/Kg) 0.079106

SAR1g (W/Kg) 0.136292

CCIC-SET/T-1 (00) Page 61 of 122




o

Report No. SET2016-03079

Plot 6: GSM1900, Back, High

Type: Phone measurement

Date of measurement: 18/03/2016
Measurement duration: 22 minutes 13 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5%x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GSM1900
Channels 810
Signal GSM (Duty cycle: 1:8)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1909.8
Relative permittivity (real part) 53.23
Relative permittivity (imaginary part) 14.40
Conductivity (S/m) 1.52
Variation (%) 2.76
ConvF: 5.43

SURFACE SAR

VOLUME SAR

free
0. 147481
pibead

013888
0. 105316 2

FERE | -

120

=150-8 . . !
. . -8 -1 W # - 0 (! 5
AVE el
& 3 H

= X ) [ T lmm)

Maximum location: X=-25.00, Y=1.00
SAR Peak: 0.49 W/kg

SAR 10g (W/Kg)

0.269998

SAR1g (W/Kg)

0.411889

CCIC-SET/T-1 (00)
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Plot 7: GPRS1900, Back, High, Smm distance

Type: Phone measurement

Date of measurement: 18/03/2016
Measurement duration: 22 minutes 10 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5%x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GPRS1900 4Tx
Channels 810
Signal GPRS (Duty cycle: 1:2)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 1909.8

Relative permittivity (real part) 53.23
Relative permittivity (imaginary part) 14.40
Conductivity (S/m) 1.52
Variation (%) -0.12
ConvF: 5.43

SURFACE SAR VOLUME SAR

120
[ x e T
Maximum location: X=17.00, Y=-5.00
SAR Peak: 0.75 W/kg
SAR 10g (W/Kg) 0.234312
SAR 1g (W/Kg) 0.446978
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Plot 8: GPRS1900, Back, High, 0mm distance

Type: Phone measurement

Date of measurement: 14/04/2016
Measurement duration: 22 minutes 12 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5%x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band GPRS1900 4Tx
Channels 810
Signal GPRS (Duty cycle: 1:2)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166

Frequency (MHz) 1909.8

Relative permittivity (real part) 53.22
Relative permittivity (imaginary part) 14.40
Conductivity (S/m) 1.52
Variation (%) -0.90
ConvF: 5.43

SURFACE SAR VOLUME SAR

Caneal -1 120 W #0 -® 0 M 80 M 12 1
x

F 1 temd FFT T fewd

Maximum location: X=8.00, Y=-23.00
SAR Peak: 1.26 W/kg

SAR 10g (W/Kg)

0.363925

SAR 1g (W/Kg)

0.723229

CCIC-SET/T-1 (00)

Page 64 of 122




()

ClIc
U Report No. SET2016-03079

Plot 9: WCDMASS50, Right, Cheek, High

Type: Phone measurement

Date of measurement: 14/03/2016
Measurement duration: 21 minutes 22seconds
Tablet PC 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 Band5_ WCDMAS850
Channels 4233
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 846.6
Relative permittivity (real part) 41.39
Relative permittivity (imaginary part) 19.19
Conductivity (S/m) 0.89
Variation (%) -1.76
ConvF: 5.69
SURFACE SAR VOLUME SAR
ey ] i

Traw -
120
=150-8 i . ! .
. . -8 -1 W 8 - 0 (! 5
WL Rueel
- _J H :

o 2 taa) [ T tmad

Maximum location: X=-38.00, Y=-24.00
SAR Peak: 0.16 W/kg

SAR 10g (W/Kg) 0.111795

SAR 1g (W/Kg) 0.141269
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Plot 10: WCDMAS8S50, Face, High, Smm distance

Type: Phone measurement

Date of measurement:17/03/2016
Measurement duration: 22 minutes 13 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Face
Band Band5 WCDMASS50
Channels 4233
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe

SATIMO SN_04/13_EP166

Frequency (MHz) 846.6
Relative permittivity (real part) 55.28
Relative permittivity (imaginary part) 20.54
Conductivity (S/m) 0.97
Variation (%) -0.36
ConvF: 5.82

SURFACE SAR VOLUME SAR

FERE | -
120
=150-8 . . !
. . -8 -1 W # - 0 (! 5
AVE el
_# 3 a

= X ) i T lmm)

Maximum location: X=-23.00, Y=1.00
SAR Peak: 0.89 W/kg

SAR 10g (W/Kg)

0.455375

SAR 1g (W/Kg)

0.657746
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Plot 11: WCDMAS850, Back, High, 0mm distance

Type: Phone measurement
Date of measurement:14/04/2016

Measurement duration: 22 minutes 15 seconds

Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane

Device Position

Face

Band Band5_ WCDMAS850
Channels 4233
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 846.6
Relative permittivity (real part) 55.27
Relative permittivity (imaginary part) 20.54
Conductivity (S/m) 0.97
Variation (%) -2.06
ConvF: 5.82

SURFACE SAR VOLUME SAR

T temd @ T fem)

Maximum location: X=1.00, Y=40.00

SAR Peak: 1.61 W/kg

SAR 10g (W/Kg)

0.439433

SAR 1g (W/Kg)

0.907282

CCIC-SET/T-1 (00)
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Plot 12: WCDMA1900, Left Cheek, High

Type: Phone measurement

Date of measurement: 15/03/2016
Measurement duration: 22 minutes 15 seconds
Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Left head
Band Cheek
Channels 9538
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1907.6
Relative permittivity (real part) 39.85
Relative permittivity (imaginary 13.90
Conductivity (S/m) 1.39
Variation (%) -0.15
ConvF: 5.25
SURFACE SAR VOLUME SAR

Traw -

120

=150-8 i . !
. . -8 -1 W 8 - 0 (! 5
AVE el
_# 3 a

e X taa) [ T lmm)

Maximum location: X=-7.00, Y=7.00
SAR Peak: 0.29 W/kg

SAR 10g (W/Kg)

0.109176

SAR 1g (W/Kg)

0.185092

CCIC-SET/T-1 (00)
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Plot 13: WCDMA1900, Back, High, Smm distance

Type: Phone measurement
Date of measurement: 18/03/2016

Measurement duration: 22 minutes 14 seconds

Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane

Device Position

Back

Band
Channels 9538
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1907.6
Relative permittivity (real part) 53.23
Relative permittivity (imaginary 14.40
Conductivity (S/m) 1.52
Variation (%) 0.87
ConvF: 543

SURFACE SAR

VOLUME SAR

FE T tamd [F T fem)

Maximum location: X=12.00, Y=37.00
SAR Peak: 0.80 W/kg

SAR 10g (W/Kg)

0.297097

SAR 1g (W/Kg)

0.505245

CCIC-SET/T-1 (00)
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dx=8mm dy=8mm

Band2 WCDMA1900
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Plot 14: WCDMA1900, Back, High, 0mm distance

Type: Phone measurement

Date of measurement: 14/04/2016
Measurement duration: 22 minutes 16 seconds
Tablet PC 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 Band2 WCDMA1900
Channels 9538
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 1907.6
Relative permittivity (real part) 53.22
Relative permittivity (imaginary 14.40
Conductivity (S/m) 1.52
Variation (%) -4.56
ConvF: 543
SURFACE SAR VOLUME SAR

F 1 tamd [T fem)

Maximum location: X=8.00, Y=29.00
SAR Peak: 1.31 W/kg

SAR 10g (W/Kg) 0.386035

SAR 1g (W/Kg) 0.769315
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Plot 15: Wi-Fi 802.11b ,Left Tilt, Low

Type: Phone measurement (11 points in the volume)
Date of measurement:16/03/2016

Measurement duration:22 minutes 06 seconds

Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 7x7x8,dx=5mm dy=5mm dz=4mm
Phantom Left head
Device Position Tilt
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 38.97
Relative permittivity (imaginary part) 12.17
Conductivity (S/m) 1.79
Variation (%) -0.93
ConvF: 4.93
SURFACE SAR VOLUME SAR

I a—

1 tem) [ T tew)

Maximum location: X=-80.00, Y=-64.00
SAR Peak: 0.03 W/kg

SAR 10g (W/Kg) 0.004516

SAR 1g (W/Kg) 0.010310
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Plot 16:Wi-Fi 802.11b , Back, Low, Smm distance

Type: Phone measurement
Date of measurement: 19/03/2016
Measurement duration: 22 minutes 15 seconds

Tablet PC IMEI number: --
A. Experimental conditions.
Area Scan dx=8mm dy=8mm
ZoomScan 7x7x8,dx=Smm dy=5mm dz=4mm
Phantom Validation plane
Device Position Back
Band IEEE 802.11b
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 52.54
Relative permittivity (imaginary part) 14.25
Conductivity (S/m) 1.94
Variation (%) -0.24
ConvF: 5.09
SURFACE SAR VOLUME SAR
- R dl it . ZTacm Influt

[

-150-] z E
T | Casend N o w0 W H
F T ) [T tamd

Maximum location: X=23.00, Y=-16.00
SAR Peak: 0.09 W/kg
SAR 10g (W/Kg) 0.023526
SAR 1g (W/Kg) 0.046623
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Plot 17:Wi-Fi 802.11b , Back, Low,0mm distance

Type: Phone measurement
Date of measurement: 15/04/2016

Measurement duration: 22 minutes 15 seconds

Tablet PC IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 7x7x8,dx=Smm dy=5mm dz=4mm
Phantom Validation plane
Device Position Back
Band IEEE 802.11b
Channels 1
Signal DSSS (Crest factor: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2412
Relative permittivity (real part) 52.52
Relative permittivity (imaginary part) 14.25
Conductivity (S/m) 1.94
Variation (%) -2.08
ConvF: 5.09

SURFACE SAR VOLUME SAR

g
£

scocmcooo KW

||||||||

F 1 [ T few)

112004
0. 101051
0, 090008

0, (7
0. 0eTce =
1 AEseETY

Maximum location: X=-6.00, Y=24.00

SAR Peak: 0.27 W/kg

SAR 10g (W/Kg)

0.159419

SAR 1g (W/Kg)

0.214677

CCIC-SET/T-1 (00)
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ANNEX D
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2016-03079

Tablet PC

Type Name: A723G,700P***,&&T700******

Hardware Version: V10

Software Version: V5.1

Calibration Certificate of Probe and Dipoles

This Annex consists of 49 pages

Date of Report: 2016-04-15
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Probe Calibration Certificate

SATIMO

The EiCrowave Wsion comgsny

COMOSAR E-Field Probe Calibration Report

Eef: ACE 227 1514 AT A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO., LTD

ELECTRONICTESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:5180355)

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL NO.: SN 04/13 EP166

Calibrated at SATIRAO US
2105 Barreit Park Dr. - Kennesaw, GA 30144

1LY

.- ACCHFDITEI’J
’f--l'.. RS aniERT 2208083

08/1 UIZU 15

Sy

This docume it presents the method and results fom an accredited COMOS AR Dosimetric E-Field
Frobe calibrabon perfonned in SATIMO TS A using the CALISAR J CALIBAIR testbench, foruse
with a SATIMO COMOSAE system only. Al calibrabon msults aw traceable to natiomal
metwology ins it tons.
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Name Function Date Signature
Prepared by : Térbme LUC Product Manager 8/11/2015 /;)E;-p'
Checked by : Térbme LUC Product Manager 8/11/2015 :',J’f“*
Approved by : EKim RUTKOWSKI Quality Manager 8/11/2015 o Puerthordd
Custamer Name
CCIC SOUTHERN
ELECTRONIC
Distribution - PRODUCT
istribuition TESTING
(SHENZHEN) Co.,
Ltd
Tsue Date Madifications
A 8/11/2015 Initial release
Page: 210

This document shalf no¥ be reproduced, except in full or in paxt, without the written app roval of SATIMO.
The imformation confaimed hereinis fo be used ondy for the purpose for whichif 15 submiffed and s nof fo
e released in whole or parf without writlen approwal of SATIMO.
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1 DEVICE UNDER TEST

Davica Lindar Tact

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model 88E3
Serial Number SN 04/13 EP166
Product Condition {new / used) Used
Frequency Range of Probe 0.7 GHz-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.231 M
Dipole 2: R2=0.225 MO
Dipole 3: R3=0.228 MQ

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERATL INFORMATION

Satimo’s COMOSAR E ficld Probes are built in aceordance to the IEEE 1528, OET 635 Bulletin C
and CELI'TEC 62209 standards.

Figure 1 — Satimo COMOSAR Dosimetric E fleld Dipole

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

3 MEASUREMENT METHOD
The TEEE 1328, OET 63 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide

recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All ealibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

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

Page: 49
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3.2 SENSITIVITY

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

33 LOWIR 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 mWikg.

34 ISOTROPY

The axial isotrapy was evaluated by exposing the probe to a reference wave from a standard dipale
with the dipole mounted under the flat phantom in the test confizuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isowopy is determined by inserting the probe in a thin plastic box filled
with rissuc-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180°) in 13° inerements. At cach step the probe is rotated
about 1ts axis (0°-3607).

3.5 BOUNDARY FFFECT

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

4 MIEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 63 Bulletin C, CENELEC EN303561 and CELTEC
62209 standards were followed to generate the measurement uncertainty associated with an E-ficld
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traccablc to the Internati onally Acccpted Guides to Mcasurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Probahility R B Standard
FRRORSOURCES value (%) | Distrbutim | "V “ | Uncertainty (%)
Incidznt of forward power 300% Rectanguler \-"5 | 1 1.732%
Reflected power 3.00% Rectanguler \."5 | 1 1.732%
Liquid conductiv.ty 5.00% Rectanguler \-"5 | 1 2.887%
Liquid perruthvicy 4.00% Rectanguler \'3 | 1 2.309%%
Field homogenety 300% Rectanguler V3 1 1.732%
Field probe posttioning 5.00% Rectanguler \E | 1 2.887%
Field probe linearty 3.00% Rectanguler \E | 1 1.732%
Paga: 5/0

This document shall nof be regproduced, except i full or in part, without fle weitfen approval of SATIMC.
The information confaied hevein is ko be used ony for the purpose for which ¥ i submitted and 1 nol fo
e refoasad In whole or parf withouf writfan cpproval of SATTIMO.
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Combined standard uncertainty 5.831%
Expanded uncertainty 12 %
95 % confidence level k=2 '

5 CALIBRATION MEASUREMINT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humi dity 45 9%
5.1 SENSITIVITY I ATR
Normx dipole | Normy dipole | Normz dip ole
1 @VAVm)) |2 @VAV/m)*) |3 (@V/(Vim)")
8.57 4.83 7.15
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 90 95

Calibration curves ¢i=f{V) (i=1,23) allow to obtain H-field value using the formula:

E=JE +E + E°

Calibration curves

1025~ =
800~ ———
g -
= E00- :'/ Dipole 1
. A Dipole 2
200~ / ZZ
1 ~ 1
0.0 0.1 0.2 0.3 0.4 05 e 07
Yoltage [V)
Foge: &9

This document shall nof be reproducad, ¢ xcapt in full or in part, withouf tha wriffen approval of SATIM O
The mformation contaimed herein is fo be used only for the purpose for which it is submitted and is nof fo
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5.2 LINEARITY

Linearity

1.00-
0.75
0.50
0.25
L R R e R AR R e R
0.25
050
0.75

1.00-,
a R0 00 150 200 250 300 350 400 458

E-Field [v/m)

Linearity Error [dB]

Linearityl+/-1.55%% (+/-0.07dE)

53 SENSITIVITY IN LIQUID

Liguid Frequeney Pertmittiwty Epsilon (Sim) ConvF

{MHz +/-

1000 Hed
HLEz0 ] 4280 0.ag 569
BLE=0 B35 5345 0.96 582
HL?00 ann 42.47 0,24 5,34
BLAOO ann SHER 1.0a 555
HLI&O0 1800 41 30 1.38 475
BL1200 1200 53.27 1.51 4.94
HL1%00 1900 41.09 142 525
BL1900 1200 54,20 1.54 543
HLZ000 2000 3972 143 481
BLZOOO 2000 5390 1.53 495
HL24 50 2450 38.05 1.77 4,83
BLZ430 2450 52.98 1.93 5.09
HLZa00 2600 3835 1.92 508
BLZall 2600 5182 214 522

LOWER DETECTION LIMIT: 7mW/kg

FPage: 719

This document shall nof be raproduced, axeapt in full or in pard, without fhe vriffan approval of SATIMO.
The mforrution confamed Revein Is to be wsed ony for e purpose for whickh i i subnuffed and i net fo
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54 ISOTROPY
H1.900 MH=

L Ry [ A, Aand dn
= AAldl LSULUP Y. VAA UD
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6

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibr ation
Description Model “| Calibration Date Date
Flat Phantorn Satimo SN-20/g-samM7e [/ idated. Nocal o aldated. No - cal
equired. required.
COMOSAR Test Bench|  Version 3 MA aidated. Nocal — Walidated.  No cal
equired. required.
Netwark Analyzer Rmdez&vimwarz SN100132 02/2013 0272018
Reference Probe Satimo EP 94 SM 37/08 10/2014 10/20145
Multimeter Keithley 2000 1188656 122013 122018
Signal Generatar Agilent E4438C MY4907 0581 1242013 12/2016
Armplifier Aethercomm SN 046 Characterized pr|prtu Characterized prior to
test. Mo calrequired. [test. Mo cal required.
Powwer Meter HP E44184 JS38261408 12/2013 12/2016
FPower Sensor HF ECP-EZ6A LUS37181460 1242013 12/2016

Directional Coupler

Marda 4216-20

01386

Characterized prior to
test. Mo cal required.

Characterized priar to
test. Mo cal required.

Waveguide

Mega Industries

069y 7-158-13-712

alidated. Mo cal
equired.

alidated. Mo cal
required.

Waveguide Transition

Mega Industries

068Yy7-158-13-701

alidated. Mo cal
equired.

alidated. Mo cal
required.

aveguide Termination

Mega Industries

06aY7-158-13-701

alidated. Mo cal
equired.

alidated. Mo cal
required.

Temperature /f Humidity
Sensar

Control Company

11-6B61-9

82013

8/2016

Page: 99
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I his deeament preserts the method and resulis from an aceredited SAR reference dipole callbrsion
performed in 3ATIMO USA wsing the COMOSAR w0 bench,  All calibrution results are maceablz
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1 INTRODUCTION

This document comrains a summary of the requircments set forh be the TEEE 1328, OET 63 Bulletin
Cand CEUIEC 62209 standards for reference dipoles vsad for SAR mensurement system validations
and the messurements thot were performed w0 verily that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tvpe COMOEAR 833 Mz REFERENCE DIPOLE |
Manufacturer Salima
heduncliel SI0R3S
Serial Mumber EN 0813 DIPOGE3F-217
Prochue! Condibon (ness & wsed) wed

Acvearly calibration interval 15 recommoendied.

3 PRODUCT DESCRIPTION

il GEMERAL INFORMATION

Satme’s COMOSAR Yalidation Dipoles are built in accordance to the [EEE 15328, OET 63 Bulletin
Coand CERTEC 623089 standards,  The product 18 designed Tor use with the COMOSAR tesl bench
only.

PR PR T U TR R T R T U LT UL TR TR T TR TG o e B P L
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4 MEASUREMENT METHOD

The IEEE 1528, OFET 65 Bulletin © and CEVTEC 82200 siundands provide requirements for
reference dipoles vacd for wwatem wvalidation messurements, The [ellewing mendurements were
performed to verify thal the product complies with the fore mentioned standards.

4.1 RETLRM 1OSS RECHTREMENTS

The dipale used foe AR system validation measurements and checks must have s retumn loss of =20
dld or setter. The return lozz measurement shall be perfermed ngainst o ligaid filled flab phantom,
with the phantom consueied g3 oullined in the fore mentioned starmdards.

4.2 MECHARTCAL REQUIREMERTS

The TEEE Sub. 1528 and CELFILC 62209 sandaeds specify the mechanical eomponents and
dimensions ol the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench cmplows o 7 mm phantom shell thickness therefore the
dipales sold for use with the COMOSAR tesl bench comply with the requirements sel forth fra 2
mm phatom shell thickness.

A MEASUREMENT IINCERTAINTY

All uncemainrics listed below represent an cxpanded uncertainty expressed at approximately the 93%
confidence level using o coverayge [oeler ol ko2, iracenble i the Intemationally Accepled Guidas o
Messurement LUncerlainty,

5.1 RETURN LOSS
The Illowing uncerraintizs apply to the retirn 103s measursment:
Frequency hand Expanded Uneertainty on Return Loss

KGN H . 0.1 dn

52 DIMENSION MEASUREMENT

Thae fllowing uneerginies apply W the dimengion messurenents,

Length (i) Expanded Lncertamty on Length

3-300

(.03 mm

33 NALIDATION MEASUREMEM |
The guidelines outlined in the [EEE 1528, OET 65 Bullatin C, CERNFLEC ENA03A1 and CELTEC

02209 spanderds were  followed o generale  the messarement umeerlanly for validation
MeasurameEnts,

Scan Yolume

Ex]muci:d Lurertni[ii}'

lg 203 %
g | 20.1 %
Poge: 333
T it el aar de ek aecepr in A i pan, IR B et apeened o ST
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i CALTRRATION MEASTUREMENT RESIILTS

6] BETLIEN LOsS ANDY IMIMEIANCE b HBALY LICHTY

Frequancy RiHz 1
D b0 B 1T Al b

Leons il SR ~— wlilics o ERSS

Fregueney l.‘ﬂl_hr.} | Return Luss iﬁm B ._Ilm.l_uirc;l]:nl_ﬁd“j__ Impedance
833 -23.17 -20 5140-02j0

6.2 BETURN LOSS AND IMPEDANCE IN BODY LIOUID

Frequency, M-z
I8 JED VB0 BOO BE D 560 BRD SO0 M NS

1
!
i
i

<=}
2
e
i |
Frequency (MHz Heturn Loss (d ) Requirement {dB) Impedance
A3a -24.50 -2 300 3090
6.3 MECTANICAL THMEMSICNNS
Frequency Mz L mm hmm drmm
required mezasured required meeasurad ragquired mzasured
300 120,01 % 150011 % 6.35 =1 %.
A58 290.0 41 % 156.7 22 %. 6.35 21 %.
750 176.0 11 %. 130012 % 6.35 21 %.
B35 | 161041% PASS HSA 21 % FASS 1.6 11 %. PAZS

Pags: o/l

i vl ahand Gt Ayl mvmseroees e B il o e e weithenn e nedtien e of v TG
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SATIMO SAR REFTRENCE DMIOLE CALIBRATION REPORT Ref AURIALLISEATL A
am 148,047 K 84991 %, 3.4 11 %
1450 e Rl ..-1'. Tab %, RN
T RO 1, SO0 =1, 1641 %,
1640 Mol 4T, 36 %
1050 FLAP RN T gt 168l% |
1000 | 720am. 4171 % 3HE]
1900 6601 %, | smsaim 3521 %, N
[ 1950 G631 h, 365 =1 %, 1551 %,
200 | aasalm 3TE =1, RS
Fon | &rosiw E1=th 3621 %,
2300 | sssaim 36 =1 %, 16+ %,
2450 [ stsam AL, 36514,
T o | apsatw mELH 1 a5
3000 | argatm LA 1521 %,
500 | 37021 % 6021 %, 3H£] %
| A0 | a4 721 % | A% 36£L %,

7 YALIDATION MEASUREMENT

The IEEL Std. 1328, OET 63 Bulletin © and CELIEC 02209 standards state thar the system
validation measuremcnts must be performed vsing o reference dipele mecting the [ore menioned
return loss and mechameal dimension reguirements, The vaiidatioen measurement must be perlfonmed
against o hguid Alled Mal phontom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standands, the dipole shall be positioned below the bottom of the phanoom, with
the dipole length centered and parallel to the lengest dimension of the flat phamtom, with the top
surface of the dipale at the deseribed distance from the bottom surface of the phantom,

7.1  HEAD LIQUID MEASTTREMENT

FIEEII":_E:HW Relative permittivity 1.7 Conductivity [o] 5
required measured requined measured

o 4535 % 0BT £5%
450 415:5% DLE? L5 %
750 419:=5% . 0.EI 5%

&35 4155 % PASS 0.81 15 % PasE
&0 41545 % 0.57 L5 %
1450 A05=5% 13125 %
1500 40425 % 12325 %
1540 1_n'2 2=5% 131:5%
1750 01 5% 13725 %
i 130a A0 5% 14125 %
1900 AD0=5% 1AT=5%
1950 MG =5 % 1A0z5 %
2000 D0 =5% 147=5%

Poe: T T
Ity et A vt e FATTA O, I U J AP 0 S, AT 2t e e anneeead AT
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SATIMD AR REFEREXCE DIFOLE CALIERATION REPOR] Rl ACRZAD L HLSATILA
2100 RS % 14545 %
00 | osaesn | BT
2950 I|I45% 1E045 %
2800 T LOE$E %
3000 IBELE% 2405 %
3500 IF04E% 2O045 %

72 SARMEASURFMEMT BESULT WILH HEAD LIOL 1LY

[ Snftware

The IEEE Std. 1328 and CELFIES 62209 standards state tat the sysem validation measurements
showuld produce the SAR walues shown belew (for phantem thickness of 2 mm), within the
uneertainty for the svatem validation. ANl SAR values ome normalized w0 | W foreard power, In
hracker, the mensared SAR i= piven with the nsed input power.

[ REMSATR V4

| Phintom M MM BAMT
Proze SN 1411 EPGIEZ
Ligpricd Hened Ligguie] Moloey; eps” ; 42,5 sigmu - .52

Dhistunge between dipole cenler and liguid

15,00 mm

Aren seon resolution

s -Hrr-nl.'n:lr. ~Kmm

Lovn Soin Resoloiion

de—Bmmedy-amide -Smm

Fregquenyy 835 MH=

Inpnl power R ET

L,i|_||,|'i;,‘| '!'-e-.rrrpq:r.:lu'rn S b i

Lab Temperul e TR

| Lab Huredily =l 45 %
F"::“I‘Z""" 1 £ SAR (W g | 10 g SAR (W W)
required measurad required maasured

0 2Ha T
450 454 ERH
Tal EA3 503
545 54 0,7 {0 521 £.3002 53|
aiu A %L}
1250 i) 16
1506 Aika L]
164 182 18.4 i
1750 154 19.3
1800 154 n.1
1aca 197 0.5
1950 405 ma
2000 a1 11
2100 436 e
2300 4a.7 3.3

Hoper hed )

TRz efennmen shel aoy Do reprsaiiesd, Bl am AT an e e ety fhe et ey o S T
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SAR REFERENCE IMPOLE CALIBRATION REMRT

Kef AUR2EL IS 5A0108

2450 524 24
2620 53,3 MR
anco i IRT
;SII EF.1 25

]

e ST ST R B

T =
-t 1 e, .
i 4 A0 B RAR N M

.4". s

- SRl |
e | g
73

BODY LICUID MEASUREMENT

"E::f?"" elative permittiity [z Conducthvicy 1o 5/
reguirend rmsasured redquinar measureel

130 £19:3% 080 £5 5

00 SA2 15 % 052 £5 5%

430 5.7 £3 % Desis |

T E55 5 006 £3 %

%33 E5245 % FASE D57 £5 % PAES
Wi E505 % 1055 %

Bl E50:5 % LOGES %

1450 20155 | LIS

6110 53845 5 1 A0 +5 5

| 800 E3345 5 157 5

| 00 E3345 4 e

mon | saasms T

2100 5325 5% 1 BE kS W

2450 BT E LSRR Y

2600 ERSEE TG+ %

3000 2.0 £3 % LT

3200 EL3 % 131 +5 4

22400 AN+ % EEIEANE

2300 D10 % AT E10%

2400 137 £10% 553 E10%

Page: @117

Tl el afad e e sanender evee Rl ae e weoinn e e lree aome ov! ST
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5500) d0.5zlo% 365 zI0%
560K 405 £10% =77 =10°%
SR 40.2:10% | BOUSI0 %

T4 SAR MEASUREMERT RESULT WITH BODY LIOLIN

[ Safware | CFFERSAR V4
| Phanom SM 2008 SAMT]
Probe S R RPGIZ2 ]
| Liguid Body Liguid Values: ops’ 1 54,1 sigma £ 0.07

Dizzance berseen dipele pentes wng liguid
Arca gcan Tesolutin
. Zoon Szan Resolution

150 mm

de=Rmnvdy=8mimn

de=Rinmvdv=Rm/dz=5mm

_ Frequency A5 M2
Triput povcr 20 AR
Liguid Temperntun: il
_Lab Temperature o i
Lab Humidiy 43 %
B 12 SAR (W/he/W] 10 4R (W/kg/W]
measuned ! megsured
135 1031 1.3 ' 574067

TV Aaak e oy o

) —

|
|
i
Lol I Lk \-‘.
| “‘-.,_1
o | i “u._h_ .
| o] ik —

L d x 8 0 IS4l kA 2 X o8

Moo A

Thig deesemeny st o fe popeeakita o oo i e, e M e apiruesal o YA TS
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§  LIST OF EQUIFMEN]

SAR HEFERENCE DIPOLE CALIERATION REFORT

He™ ACR 2407 T4 58T A

Equipment Summary Sheet

m o E LR et i
i Hmcﬁt!!["ﬂ ' iaﬁm%?n%ﬂh = _
SAM Phantom Salifr g SN-20/09-SAMT Eﬂzﬁ” et E‘:ﬁiﬁ” IND:: gl
;:DM DSAR Tas: Baneh Version 3 NA Eﬁitﬁd No cal ‘ﬂﬂf’;ﬁd Mo cal
Network Analyzer H"””EZ&Uﬁ““W”E SN100132 022013 0212016
Calipers Carrara CALIPER-01 1202013 1272018
Referenca Probe Satimo EP5122 5N 1841 | 100201 3 102014
[ et Keilhley 2000 1188656 1202013 1212016
_Eignal Ganerator Adlent E42500 Y407 058 122013 1252016
Amplifier Aatharcamm SN 026 ;;?“&Eg:?ﬁ;ﬂ“;“ ;Z?ri:;;;f%g;;
Fawer Metar HF E4418A US3826 1458 12/2013 1212018
Pawer Sansar HF ECP-E26A IS37 1814460 122013 1202016
[— Coupler | Nerda 42152 01385 :*;';fj”’ﬁf::f’fﬁﬂ:‘i;;”,E;T_’“ﬁﬁg;ffﬂg:ﬁ;?
L‘il";il’;;[gfnigf GCartial Campany 11-6651-8 Br2012 812015
J'r.'gur' S
.: i arewment she!l non e reevedive o _-'.l_"I|-. .:.'.'."-'_I'.:Il LA, |r.|'.'|_|;.m' -.:-. Ir.-rn'.'.- n .|;|.|-.n::rx.:l'-._.' I"' '|"-'.'-:"'.'
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SAR Reference Dipole Calibration Report

Ref: ACR.240.4.14.5ATU.A

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

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

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

08/28/14

SR

This ducumer| prasenis the methind and resulis o an secredited SAR relerence dipole calibeaton
pertormed in SATIMO USA using the COMOSEAR test bench.  All calibeation results are fraccable

Iy itk pomat ) melroloary anshinimnes
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SAK REFERENCE DIPULE CALIBRA TN REPCHLT Res: AR U1 SATLLA

IMID

INTRODUCTION

This document contwins o summary ol the requirements sel furth by the TEEF 1328, OET 45 Bulletin
{ and CEIEC 62209 standards for reference dipoles used for SAR measurament syslern velidations
and the messurcments that wers performed to werify that the product complies with the fore

mintionel siandurds,

DEVICE UNDER TEST

Device Under Test

Diaviee Tvpu C_Qf{r'l_OS.-‘LK 1900 MHz BEEFERENCE [P .I'._
Manufacturar | satime

Pfqicdel SITH S}

Serial Mumber o M I}'-'}-'l'}. [MPTGY00-218%

Product Condition (new £ nsed) Lised ]

Acyearly calibration interval is recommended.

PRODLCT DESCRIPTION

GERERAL [NFORMATION

Satimo’s COMOSAR Validaticn Dhpuoles are buill in seeordance (o the TEEE 1528, OET 65 Bulletin
L oand CEFIEC 62204 standards. The product iz designed for use with the COMOSAR 108t bench
anly,

q-i \ ! ! E‘I al ¥ LN
Figure 1 — Sawimen COMOSAR Palidation Dipofe

Hage: L7107

Thu dlaszament sl m fe ropresincen, et ol il ar e, conicnd the werten apmeguad ari
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SATIMOD

4 MEASLHEMENT METHOD
The IEEE 1528 OET &5 Buletin € und CLEIEC 62200 sturdard= provide requirements i
reference dipoles used for system validation measurcinents,  The ollowing mewsurements wene
pertommed to verify thar the product complies with the fore menrioned standards.

4.1 RETLUIREM LOSS REQUIRCMENTS

The dipole used foe SAR svstem validation measureients and checks must have o retum loss of =20
dBoar berrer, The retum loss measorement shatl he performed azaingt a liguid Ned at p]Lqulum.
with the phantom constucted us vutlined in the fore menticned stardards.

4.2 MECHANK AL REQUIREMENTS

The IEEE Std, 1325 and CELIEC 62209 standards specifly the mechanical somponents and
dimensions of the velidation dipales, with the dimensions fregueney and phantom shall thickoess
dependert, The COMOSAR test bench emplovs a 2 mm pluntom shell thickness therefore the
diperles sod for use wity D COMOSAR test heneh comply with the requirsments set faeth fora 2
i planteas shell thickness,

5 MEASUREMENT LMCERTAINTY

All inzertarnties hsted below represent 2n expandzd uncermainty expressed ar approxinialely the 53%
conlidanee [svel dsing a covernpe foctor el k20 tracesble W the Infemationally Accepted Guides to
Measuremant §inecriainmy.

31 RETURM LOSS

i i cerluinties spply te the return loss messurement:
The Following uncerluinties apply o the return loss messorement

Frequency hand Expanded Uncertainty on Heturn Lass
4006000 EL. I . i

5.2 DIMENSION MEASURLMEN T

he Folliwing uncerbuinties apply o the dimension measurements;

| Length {mim) Expanded Uneertainty on Length
| 3300 .08 m

11 MALIDATION MEASURTMENT
The guidalines outlined in the IEEE 1528, OET &3 Bulletn C, CENBLEC ENSG361 and CRITEC
62200 atendards were follewes @ gencrare the  measurerent  vncerlainty  for validation
CEE AL Les,

Scan Yilome Fxpanded Uncertainty
g Zm3 s
g 20,19
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SAI REFERESCE BIRCE CAL IR TION REFORT e ATR 2008 LLEAT, A
SATIMO
6 CALIBRATION MEASUREMENT RESULTS
.l RETURMN LOSS AN IMPERAMELE M TICAD LIOUTD
requancy MiT I
W0 R0 (S0 100 188D 100 1820 1S4 1960 1980 MGE i
o |
4 i l
i |
- t Iu_ C— C— -
| Freguency (ML) Return Lioss {dB) Requirement (B} | lmpedance
14904 -13.44 iy} dad0 « 5350
.2 RETURN TOSS AN IMPEDANCE [N BOLY LIDULL
F qpney, M-z
InE M0 8D GDER 1D TMD 5D 1S TR 1RG0 20N
i ] L i L J
i
g |
i -
e |
Bt -
1
-
B —
= —
Froequeney (ML) Heturn Loss (dB) Requirement (B} Impedance
1491 -27.36 -2 1704400
3 MECHANICAL DIMEMSIONS
Frequeriy Mi:z Lmm b i dmm
requined measJdred requlred [UETTR ] required rmeasured
38 420011 % 20041 K 63511 %,
451 20zl ¥ PLEOrES BN AAR+]
] 1021 % 00 =1 % Gab Al %
335 | 1ELDZ1% HEl =1 % 15=1%.
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SATIMIO SA0HFFERENCE DIFOLE CALIRILATION REPORT R ALAZNLE L BATLA

il 149,041 W B33 LN, ZE4
asE 1% e iseER- || |
14t BILE £2 %, | snpuak 16=1% =~ |
1640 FCm% =% | 16=1%
140 75.2:1%, 319:1% I5=1%
TE F0=z1% . qiT=l% 151 %
] FAO=1% FAGE 0.5 =1 &, Ps 1R+ %
195] Badzl% 1514 | seus,

T zom [ZETIES e TEAL %
2106 E1OLL %, 35711 %, T
00 AR ] REHL S Jbil%
s | SiA4LH | ana IR
2600 LHn 114 murw | 16:1%
Lo EE | MO 16-1%
3500 37021 A1 I6:1%
10 : 3, 3=1% . W- 4zlh [

7 VALIDATION MEASLREMENT

e IELE Std 1528, OF1 63 Bolletin € and CEPIEC 62209 slundunds state that the system
walidation mcasurements must be performed using a reference dipole meeting the fore menticned
rerrn loss and mechanica’ dimension reguiremnents, The va idation messurement must be performed
weainst @ liguid filled fal phantorm, with the phantem sonztroeled as cutlined in the fore mcrtioned
erandards. Per the standaeds, the dipole shall be positivoed below the botwom of the phantum, with
the dipole length contered and parallel to the Jongest dimension of e Oae phantom, with the top
sutfice of the dipels al the describad distance from the bottom sortace of the phuantem.

1 HEAT DIOUIN MEASUREMENT

"?:'I‘:"” feelative permittvity (2, Canductivity 12} 5/m
B Teiuirad measured required mpasired

w0 | anaamn 08T 5 5

450 434 15 % s aEw

il 2545 {0 £5 4%

15 ALE 4L 10

I .55 % ez

1450 s 1F-5%
s i =5 5 Tzialy

540 aNz=h % 13145% I =]
[ = q0lzhk 13748 %

1507 407 45 % L

1200 :n:l...:.' 15% FARS 1AL 1s 4 FAgS

1440 A0 45 % 1AG5 %

I 410 LS 10 L5 4
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AR BEFERENCE DPOLE CALIBRATION REPORT Bl AR 1934014
SETIMD
7100 EEEELEN | 13515 %
23t 515 % | iér=s%
2450 30,7 45 5 | to=sw
ZHIE AL % 156="%
nc IB.5 45 3% AN =3 %,
Lt 27515 % 2515
T2 SAR MEASUREMENT RESULT WITILHEAD LIOUD

he TEEE S0l 1528 amd CLETLC 6220% sandards state that the system walidatior. measurements
should prostuce the SAR walues shown helew [for phantnm thickness of 2 mm), within the
uncertainey for the svstem validation. ALl SAR values gre pemmalieed o | W foreaed power, i
brockel the messured AR iz given with the usad inpat poswer,

Setlbwan:
Plustritisis
Prak
Liquid_
| Distans betweia dipole cearer and Tquid
A AR LS ution
| Zoon Sean Resalution

Frazgue

CPFNSAR ¥4
i SANTT
) PG

guid Values:ens’ 1 41,1 simia: 142

1.5 mm

ErarvidHmm
dx=Errrde=Hmnide=3nr

T 1408 Kl
Lt pawar T i
Liquid Tentpermize 217
Lah Temperare £ Fat
I nb Hern 15 %

F":::z“"" 1.2 84K [k ) | 10E SR (WkeW)
reguired T rmeasred | reqquired messuree
300 285 BETER
-'E .54 I 306 I
Tl 444 2504
RIS ARF 527
L 1wl A | I L.55
1450 bl 16
e 15LC 3.5 | L2
1640 34,2 184
1750 b9 183
1000 3.4 an
1en LR AT |40 .'I.: s BLEDTLIE)
1550 L H 20.%
2000 a 24
1o I 43 -.._':_.‘a'_-
i) g 211
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HANE BF FERESCT

SATIMD

BIFOLE CALIHRATION RCPORT

Rl AR 2404 A SAT0A

13 BODY LIOLID MEASUREMENT

2250 74 |

2500 £5.3 i
i [

A4 il
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SAKR REFERESCE DIPCHLE CALIFRAT IS KEFEH]

SATIMID
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SATIMIOD

SAR REFERENCE DIPOLE CALIRRATION RE PO

Belo ACE IR LR EATILS

5§ LIST OF EQUIMMENT

Equipment Summary Shest
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reguinzd required.
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SID2450 Dipole Calibration Certificate
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SAK HEFERENCE DIPOLE CALIBRATION REPORT Rl ACR 205 M SATLLA

SATIMVIO

1 INTRODUCTION

This document contains o sumimary of the raquirements set forth by the IEEE 1328, OE 1 65 Bulletin
Cand CEVIEC 62204 standards for referenee dipoles used Tor SAR measurcment system validatdons
and the measurements that were perlormed wovenly thal the prodect complies with the o

menhoned stndards.

4 DEVICE UNDER TEST
Device Under Test
Dievice Tvpe | COMOSAR 2450 MI1, REFERENCE DIPOLE
Manutacturer | Satimo
Model | 5102450
Serinl Mumher | 8M 0913 DIPIGES0-220
Product Conditien (new / used) | Used

A yearly calibration inenval i3 recommendad

3 PRODUCT DESCRIFTION

5| GENCRAL INTORMATION

Satimo’s CUMOSAR Validation Dipoles are built in accordance to the IEEER 1528, OFET 65 Bulletin
Coand CELVIRC 62209 standards,  The produet i3 desipned for use with the COMOSAR test bench

only,

Peegay 2404

Tt poxcummciy kel nud e nepvendeoned i S ae i pn it e el s o VAT
o w H i, v Haih
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4 MEASUREMENT METHOD

The 1EEE 1528 OET 63 Bulletin © and CELTEC 62209 siandands provide reguitements for
reference dipoles vscd for system validation messurements. The fllowing measuramenls were
performed toverify that the product complies with the [ore mentioned standads,

4| RETURM LOMS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of =24
d3 or better. The return Zoss measurement shall be performed against a hquid Alled flac phantom,
with the phamom comstuctad gs oulined in the Targ mentione] sandunds,

4.2 MECHANICAL REOUIRCMENTS

The IEEE Sl 1328 and CEVIEC 63209 standards specify the mechanical components and
dimensions ol the validation dipoles, with the dimensions frequency and phatom shcll thickiness
dependent.  The COMUSAR test beneh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for use with the COMOSAR (el hench comply with the reguirements seu forth fora 2
mm phantom shell thickness,

3 MEASUREMENT UNCERTAINTY

AL unecertaintics lsted below represent an expanded unceraingy sxpressed at approximately the 95%
comfidenee level using a civerape Tcwor o'k 2, iraceable w the [ntermationally Accepted Guides
Wensurernent Dneenainty.

51 RETLRN LCkss

The follereding uncertainties apply w the return [oss measurement,

Frequency band Expanded Uneertainty on Return Loss

A00-6000WTT, {11dn

5.2 DIMERSION MEASUREMEMNT

The folfuwiog uocertaiies apply o i dinzosion mesuzmenis.

Length (nim) Expanded Uncertainty on Length
3 - 30} 0,05 mm

33 WALIDATION MEASUREMENT
The puidelines outlined in the IERE 1528, OFET 65 Bulletin C, CENELREC ENANDGA1 and CELTEC

2309 standards  were  ollowed o generule the  messurement  uncertainty  lor validabon

mesuTemen|s,
| Scan Volnme Expanded Lincertainty
| T 303 %
10 201 %

Fage: 308

hdn lemmeny S avd B peroalioed cmcen! 2R e an e wthann e e ool o5 TILG

CCIC-SET/T-I (00) Page 110 of 122




)

1C

Report No. SET2016-03079

—|@

SAK KEFERENCE DIFOLE CALIBRATION REPOR] Bk alie I R BATY A
SATIMD
6 CALIBRATION MEASUREMENT RESULTS
f.]  RETHEN [OSS ANTY IMPEDANCE TN HEATY TICTIT
Fevumngy. Kz I
D50 MG MM M0 M MED 500 Z5ID Ei‘f-l?‘l
|
|
@ - |
- ¥
Ly — |
R
1 T
I - "
e s R T T
Fregueney (MHx) ] Hl,:tllr_n_ _[_.:rr_f.':ﬂ 1_|]FI-_]-_ | Requirement (dE) Impedance
2451) 2730 -2 31,700+ 3.8 O
62 RETURN LOSS AND IMPEDANCE IN BODY LIOUIL
Frereancy, MHr |
e IR0 A RN M4 MED MRD J5DO 2R oh
|
|
Freguency (MHz) Return Loss (dB) Requirement (dif) Tmpedance
2450 -27.56 -20 543040950
6.3 MECHANICAT DIMENSIONS
Frequency MHz Lmm h mm d min
required measured requined measured required minasurad
| d20.0z1 %, 2500 21 %, . CA511 %
480 190.2 z1%. 1667 =1 %. B35l K
750 176.0=z1%: 1000 =1 %. B35 %
815 161221 %. B9.811% | EEaTH
ape: 601
:'l:u: r.'-:: sy shad noy -.‘-L: o '.'-'.'..¢ --:*.'.'.':Iu.' .:a'.'.". -.-":-.' [ ||'|'|‘:'f|'.' . :-:1.'.1-.. ﬂ:rt-nv-"-.!:' aff ;'E.-! T
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SATIMO SAR REFFRENCF NIPOF CALIRRATION REPORT il AL TH1LA 14 58 TLLA
a0 40011 %. BI3:l% 164 %
1458 51.0=1 % 517 1%, 5661 %
1507 gL -], GO A1 %, 1+ %
B rEra |l [ ani s, 26 41
75t T [ anmum, 1611 %
<80 T 417 11 %, 16115
JEILKD _ . BH. 2] %, 3595 1 . ER N
7953 31 [ aesem. IGHK | |
00 37551 %, 1641% |
P 357 11 %, TTTE
an 32551 %, 6% | T
P pass 304 £1 %, P55 1641% | PAsE
00 T | zasers, AEHE |
i 41.4 -.1“':.;. [ 200 £1 %, 3611 %
e 17041 %, 6.4 11%, L6111
e 3,401 %, 6.8 11 %, LG H

T ¥ALIDATION MEASUREMENT

The ITEE 51, 1328, ORT 65 Bulletin C and CEEIREC 62209 stndonds stole thal the svslem
validation mensuremens must be pertormed vsing & reference dipole meeting the fors mentioned
seturn loss and mechanical dimension requirements. The validation measurement must be performed
aeainst a liguid fitled flar phantom, with the phantom consmucted as cutlined in the fore mentioned
standands. Por the standards, the dipole shall be positiened beline the botiom of the phaniom, with
the dipole length centered and parallel wothe longest dimension of the lat phanom, sdth e wp
surlace ol the dipole at the described distance fioem the battom swiface of the phantom.

7.1 HEAD LIGUID MEASUREMBM

Fre:_:':zhw Relativa permittrviby {5} Lonductivity (o) 5/m
regquired mEasured -_mquinz:l mediured
ELU Qa4 et LS %
450 EERRLE R TR ]
-'.-u'._ A1.545% ey [ BTN i
ik AR CLHLN sk
ang 41545 % QA7 Ha
Than AL 45+ 12045 %
[ 1IN Al th 123 15%
1640 40215 % 1LA115%
1730 40115% LA7i5%
ji- ] 40,045 % LADAS %
1500 40.0 15 % LAD IS %
1850 A0.015% LAD15 %
2000 4.0 15 % LADLS X
Pagar T

T ek mend shent S rpvnennesd el G Gr ey e it e pnden el ot S T
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Fl® ACT 40 E T4 54TILA

2103 3LEZEH 12345

230 AGh=0% LeF+L%

ML) i bR A 1AD45% ks

2500 ERU= R LOB2E % !
300K Apn=h 25025 % |
A4l 204 —E._. 201 40% |

snllwira
Phantin
Prahe
g

Araa sean resslution
Foon Sean Resolution
Freguenes

litgmir [y

Liguid Termperature
Lal: Temperatas

Lal T lumidicy

[Hgtane batween dpole center and liguid

7.2 SAR MEASUREMENT RESULT WITH HEAD LIGUID

Thee [EEF Sud. 15328 and CELTEC 62209 standards siate that the system validation measurements
should prodoce . he SAR values shown beliw (Tor phantem thickness of 2 mm). wathin the
uncerluinly for the systern validation.  All 5AR values are nommalized ta 1 W lorwand power. In
hracker. the measured 8AIR 15 given with the used input power.,

OPENSAR V4
SN 20709 BAMTI
ShOIR | EPGLI

100 v
dx=Fmmdv=Rinin

| 24350 Mz

Head Ligquid Values: eps’

du=Rimm:dv=Rmide=5mm

T

Wil sz 173

UL TSR ST T e S T S R T Y

| 20 <Bm
[215%
g
15 %
mr'i'ﬂ":":"-"' 1 SAR [W/ kg 10 g SAR [ kg W]
reguired . LRI required measued
00 2.5 La4
4an 458 1.0
yan .49 ' T it |
83% 4.56 ' 522 |
500 109 ™
1450 1 ' ' 16 [
1500 05 LGE
LE40 3.2 184
1750 36.4 193
1800 54 .l
1900 7 0.5
1950 ans .
2000 a1z 221
2200 1BE bR
w0 | 87 B 111
P 8048
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lill AR 2406 T4 54TU A

24350 524 53.60(5.35) 1 23.77 238
2600 553 245

ElLE B3 a7

3500 E7.1 _ EE

v L HLTHT

LA

BODY LIQUID MEASUREMENT

Fr‘erl::_:':_leznnl Relativa permittivity (e} Conductivity (o) 5/m
feguiired measiired rEquired mrdw;

Lal FLE15 % A0S %

HH) BEZ 15K a2 15 % — |
450 5R.TAR% 0a415 %

750 hRE15% A6 15 %

B15 G5 CAT 5%

W) 55015 L0515 %

ai5 ERELEH L0615 %

1454 LEN LA H 11015 %

LR FRE15% LAD15%

1500 533 5% L315%

RL 53.145% L5145% |

0 BLI4EH lLai45% |

2100 53.245% La245% ';

2430 52745% PASS | 1osasw i FASS
20HLK} B35 21645% |

R & 273s5% |

3504} 13L15% |

52 s30:10% |

5300} 4B =10 % 5A2:10%

Sk} w7zl0% | | sz3z10%
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SES£l0E
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T4 SARMEASUREMENT RESULT WITH BODY LICLUITD

OMENSAR V4

SN 208 SAMTI

SN 1R EPGIE22

Body Liquid Values: eps’ | 550 sigra 93
1000 i
du=8rmidy=8mrm
du=8mmidy=8nudz=Smm
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20 dBin
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2

45 %
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measured measured
24154 53,64 (5 27 2 E0R37
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SAR REFERENCE DIFOLE CALIBIRATION KEPOR T Rl ALR2406 TLAAT.A
‘ SATINIO

£ LIST OF EQUIPMENT

Equipment Summary Shesat

eription

L uTE'mnﬁ
B '
; p%.:. .

Walideted. Mo cal Walidated Mo cal

5AM Phantom Saimo SN-20009-534MT1 rL:QI.._IrEI:I required.
COMOSAR TestBench  Versiond NA Eﬂﬁgﬁ”' b=+l :‘:‘q'!jﬁd' ke
Netwrk Analyzer R“”“Eg‘ ‘,i”"““"‘" SH100132 0212013 0212016
Calipars Carrera CALIPER-O1 I 1212013 1212016
Refeterce Probe Setimo EPG122 M 1811 | 1012013 102014
Mutmeter | Keithley 2000 o 1202013 12/2018
Signal Ganerator Agitert E44300C MY48070561 I 122013 1272018
T e
Power Meter HP E44184 US3a261458 1202013 12/2016
e | deeeeRE | e 1212013 12/2018
| Dioctionat Couper | Narda 4216.20 otsie  [QEEMGAS I D et
L'*l:‘n‘j‘isiﬁ‘;fni;‘f | Control Company 116610 | 82012 82015
Pape: 111
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r03, 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 (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2015.08.26 -22.96 4.95 57.88 0.48

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 835MHz
(FfQ '\vax'
Tred dBMag 10dE/ Ref0dE Cal 1 Tret Smith Ref1U  Cal 1
511 ' 511 e
/ \\ -
B / X
.4
1 _lg/ ff'
s ;
s'/ /
I--20 { |"
L I o EE:
||| ||
|40 ]'I.I il,‘
X -
- \ L
L
N 08
s
e
Cht Start 735 MHz Pwr 0dBm Stop 935 MHz Chi  Start 735 MHz Pwr 0 dBm Stop 935 MHz
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Body 835MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2015.08.26 -24.60 -2.28 55.06 0.06

The return loss 1s <-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
Tred dBMag 10dB/ RefOdB Cal 1 Trel Smith Ref1U  Cal 1
511 S |
‘ A A —
=1 ~ 05 - \ g
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\ — ™
| ¥ ™ . '{k,‘ N
[ f / x\.\ TR _'I_ “>\§\
| 4 LN TN
10—t F-— — / / iy b h— )
| B A % ..
L. | |J { { / <L NN -
| (o :| 0z I 0 I{ Tt
e i
- i e J-X—u—f
| \II ll l'\ \ e )\,/// ‘j"_,/;
L '\\ ‘. ‘\ ,)\f 5 \‘-)L' /\,;
\ \\ AN o= //"L
\ \ i e ___,.—// 7
L \ e S/ i i
P \‘/ L
N Y e
+ - S 08 . 2
| L e -
fl= S i st
Chi  Start: T35 MHz Pwr 0dBm Stop 935 MHz
1172003, 5:30 &M

Ch1  Start 735 MHz
112003, 5:28 AM

Pwr 0 dEm

Stop 935 MHz
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Head 1900MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -1.74 55.33 -0.07

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>

Tret dE Mag 10dE} Ref0dB  Cal

<§1‘\> \Pf’

SN

-B0

Ch1 Start 1.8 GHz

Pwr 0 dEm

Stop 2 GHz

Tret Smith Ref1U  Cal 1

511 e

Ch1 Start 18 GHz Pwr 0 dBEm Stop 2 GHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2015.08.26 -26.94 10.15 51.18 -0.52

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>

Body 1900MHz

Trel M dEMag 10¢B/ Ref0dB  Cal i | et B Smith Ref1U  Cal _ ]
EL s11

S — 1= - — =

.1

L .71

/7
Ch1 Start 1.8GHz Pwr 0 dBm Stop 2 GHz F s
1172003, 1:53 AM
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Head 2450MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2015.08.26 -27.09 9.90 50.99 -0.71

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
£
&® 1 . >
Tred Smith RefilU Ca 1
Trel dE Mag 10dE/ Ref0dE Cal 1
s
— 10
—-20
-40~-
GHz
~-T0
Ch1  Start 235GHz Pwr 0 dBm Stop 255 GHz
112003, 1:02 Am
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Body 2450MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2015.08.26 -27.30 6.17 55.11 0.81

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
®
Tre1 dBMag 10dB/ RefOdE  Cal 1 Trct Smith Ref1U  Cal 1
st st e
= = = e
! //0.5 .
z -~ Y e
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= / / )& 5 :
[ / A g
i i o~ PR N 5 — / f / g /
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L I 0 EE: f 05 14 2
||| I| l| I\ | =
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4 I /
= \ \\ o b
N\ P }Kx__
1 L N
We \/‘“x
|, 08 \--\___w.’
S =7
b
Ch1  Start 2.35GHz Pwr 0dBm Stop 255 GHz Ch1  Stat 235 GHz Puwr 0 dBm Stop 255 GHz
1172003, 102 AM 1112003, 1:03 AW

———End of the Report———
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