ISSUED BY ’
Shenzhen BALUN Technology Co., Ltd. Lm

FOR
LTE Digital Mobile Handset

ISSUED TO
ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan District,
Shenzhen, Guangdong, P. R. China

el

Gl i@V oMl BL-SZ1680042-701
=ONREYEN LTE Digital Mobile Handset
(L EINNETEN BGH Joy A20
EIENGMNENEE ZTE
FeloNIbl SRQ-A210
ICEESIENREIGH FCC 47 CFR Part 2.1093
ANSI C95.1: 1999, IEEE 1528: 2013
| - VEMIRITESAE Head (1 g): 0.397 Wikg
- Appravedbyio Body-worn (1 g): 0.625 W/kg
: e e Hotspot (1 g): 0.873 Wikg
Test Conclusion: JEEES
ICEIMBEICH Aug 07, 2016 — Aug 09, 2016
PEICHIAEIEE Aug. 15, 2016

NOTE: This test report can be duplicated completely for the legal use with the approval of the applicant; it shall not be reproduced except in
Sull, without the written approval of Shenzhen BALUN Technology Co., Ltd. BALUN Laboratory. Any objections should be raised within thirty
days from the date of issue. To validate the report, please visit BALUN website.

Block B, 1st FL,Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong, P. R. China 518055
TEL: +86-765-66850100, FAX: +86-755-61824271

Email: info@baluntek.com
vae baluntek.com



w Report No.: BL-SZ1680042-701

Revision History

Version Issue Date Revisions Content
Rev. 01 Aug. 15, 2016 Initial Issue

TABLE OF CONTENTS

1 GENERAL INFORMATION ...ttt ettt ettt e e e st e e eme e e e amb e e e ams e e e amaeeeameeeeanneeesnseeeanneaaas 5
1.1 Identification of the Testing Laboratory ............ueeieiiiiii e 5
1.2 Identification of the Responsible Testing Location ...............eovviiiiiiiiiiiiii e 5
1.3 Test ENvironment CONAITION ..........uuiiiiiiiei e e e e 5
1.4 LY 0 (o 10 o7 PP TP PPPPPPPPPPP 6

2 PRODUCT INFORMATION ...ttt ittt ettt ettt e e et e e ae e e sabe e e aabe e e amte e e amneeesnbeeeanneeennneeeanne 7
2.1 Applicant INformation............ooo 7
22 Manufacturer INfOrMatioN ............oo i 7
2.3 Factory INfOrmMation ... e e e 7
2.4 General Description for Equipment under Test (EUT) ...cooveiiiiiiiiiiiiieiee e 7
2.5 F N L1 = VA = [0 ] o = o | PP 8
26 Technical INFOrMAtION ... 9

3 SUMMARY OF TEST RESULTS ...ttt ettt ettt sttt e sttt e s be e e ebeeeanaeeanneeans 10
3.1 LIS 5] =T Lo F= 10 TSP RSRRR 10
3.2 Device Category and SAR LiMit.......cueiiiiiiiiii e 10
3.3 TeSt RESUIT SUMIMAIY ...t e et e e e e e e e e e e e e e e e e e aannes 12
3.4 TSt UNCEITAINTY ... e ettt e e e e e e e e e e e e e e e e aanes 13

4 SAR MEASUREMENT SYSTEM.... .ttt ettt nae e e sae e ane e e aseeeanneas 14
4.1 Definition of Specific Absorption Rate (SAR) ........ueiiiiiiiii 14
4.2 SATIMO SAR SYSIEIM ...ttt ettt e et e e e ate e e e ae e e e seeeeneeeeneeeaaneeeennes 14

5  SYSTEM VERIFICATION ...ttt ettt et e e st e e et e e et e e eseeeaseeesnseeesseeeasneeaneeeans 23
5.1 Antenna Port Test Requirement............ooo 23
52 Purpose of System ChecK...........oooo 23
5.3 SYSIEM ChECK SEEUP ....ciiiiiii e 23

6 EUT TEST POSITION CONFIGURATUONS ..ottt s nee s 24
6.1 Head Exposure Conditions.............cooiiiiiiiiiii 24



w Report No.: BL-SZ1680042-701

6.2 Body-worn Position CONAItIONS ............uiiiiiiiiiiii e 25
6.3 Hotspot Mode Exposure Position Conditions ..............ccccoviiiiiiii 26
7  SAR MEASUREMENT PROCEDURES .......ccooiiiiiiieitiie ettt ettt et eanee e e seeeannnaeeneeeans 27
71 SAR Measurement Process Diagram ............eeeiiiioiiiiiiiiiiiiee et e e e e e e e e e e 27
7.2 SAR Scan General REQUIFEMENTS..........uuuiuuiiiiiiiiiiiiiiiiitiie e aaaraaarraa—r e 28
7.3 SAR Measurement PrOCEAUIE .........oooiiiiiiiiiiiiii et 29
7.4 Area & Z0o0om SCaN ProCEAUIES. .......ccoiiiiiiiiiiii ettt e e 29
8 CONDUCTED RF QUPUT POWER ........coiiiitiie ittt et e stee et easeeeaneaeeseeeanaaeenneeans 30
8.1 (C ] 1Y SRR 30
8.2 VWCDIMA ettt ettt ettt e et e et e e et e e e n et e et ee e e nee e e Ree e e ne e e e neeeanneeeenaeeaaneeeannreeans 31
8.3 I PRSI 32
8.4 1L U STRRSPPRRRN 35
8.5 = [UT=1 (oo 1 IO PP PP SOTPPPPPPPN 35
8.6 Rated RF POWET OULPUL: ...t s e e e e e e e e e e e e e e e e eeeernaaas 36
9  EUT ANTENNA LOCATION SKETCH ...ttt ettt tee e e e eseeeanneeeneeeans 39
9.1 SAR Test Exclusion Consider Table ..........ocuuiiiiiiiiii e 40
9.2 10g Extremity EXposUre CONSIAET ........ccoooiiiiiiiiii e, 42
10 TEST RESULT S .ttt ettt ettt e ettt e e ae e e e bt e e e bt e e e se e e e neeeeseee e neeeeseeeaneeeeneeeanneas 43
10.1 (1Y IR 1T 0TSRRI 43
10.2 (€S 1Y 0 SRS 43
10.3 WECDMA BANd 2.ttt ettt et e et e e st e e ete e e e bt e e e teeeeneeeanaeeans 44
10.4 WECDMA BaNd 5 ...ttt ettt ettt e et e e et e e e e e et e e e ne e e e esaeeeanneeanneean 44
10.5 LTE Band 4 (20MHz Bandwidth).............ooiiiiiii et 45
10.6 LTE Band 28 (20MHz Bandwidth)...........ooiuiiiiiiieiiie e 46
10.7 WIFT 2L4GHZ......c ettt ettt et e e et e e et e e e st e e e seeeanneeeaneeans 47
11 SAR Measurement Variability ...........c..oueiiiiiiii e 48
12 SIMULTANEOUS TRANSMISSION ...ttt ettt ettt e e et e e e st e e e neeeeneeesneeeenneeeaneeas 49
121 Simultaneous Transmission Mode CONSIAET ..........coiiuuiiiiiieie e 49
12.2 Estimated SAR CalCUulation ... 50
12.3 Sum SAR of SImultaneous TranSMISSION .........c.oiiiiiiiiiiiiiie e 51
13 TEST EQUIPMENTS LIST ..ottt ettt ettt et e e st e e e e e emte e e e bt e e eneeeanneas 52
ANNEX A SIMULATING LIQUID VERIFICATION RESULT .....ociiiiiiiiiieiiiee e 53

3/156



w Report No.: BL-SZ1680042-701

ANNEX B
ANNEX C
ANNEX D
ANNEX E
ANNEX F

F.1

F.2

F.3

F.4

F.5

F.6

F.7

SYSTEM CHECK RESULT ...ttt ettt e et e e e et e e e e s e e e e nnneee 54
=S I 1 PSR SURRSPPRIIN 75
EXTERNAL PHOTOS ...ttt ettt e et e e e ettt e e e s st e e e e annteeeeeennneeaeanns 90
SAR TEST SETUP PHOTOS..... .ottt ettt ettt sae e et e e e nne e e e neeeanee e e 90
CALIBRATION REPORT ...ttt ettt sttt st e e e et e ne e e e 91
[ L= (o o {o] o 1= RO PP PPP SO PPPPR 91
750 MHZ DIPOIE.....c ettt ettt ettt e st e e n b e e e sab e e e e b e e e snbeeeannee e 101
LS 0011V b 1 Yo = 112
TBOOMHZ DiIPOIE.....ee ettt ettt et et e et e e este e e ambe e e emeeeeamneeeanbeeeanneaeenneas 123
TOOOMHZ DIPOIE.....cc e 134
BT 0 1Y, 2 1 1 o Yo | = 145
SATIMO DIPOIE ...ttt ettt et e st e e snb e e e s bt e e snbe e e annee e 156

47156



w Report No.: BL-SZ1680042-701

1 GENERAL INFORMATION

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,

Address

Nanshan District, Shenzhen, Guangdong Province, P. R. China
Phone Number +86 755 6685 0100
Fax Number +86 755 6182 4271

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

The laboratory has been listed by Industry Canada to perform
electromagnetic emission measurements. The recognition numbers of
test site are 11524A-1.

The laboratory has been listed by US Federal Communications
Accreditation Certificate | Commission to perform electromagnetic emission measurements. The
recognition numbers of test site are 832625.

The laboratory is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6791.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

Address

Description

1.3 Test Environment Condition

Ambient Temperature 20 to 23°C
Ambient Relative
Humidity

Ambient Pressure 100 to 102 KPa

39 to 52%
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1.4 Announce

(1)

The test report reference to the report template version v 2.2.

The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

The test report is invalid if there is any evidence and/or falsification.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

This document may not be altered or revised in any way unless done so by BALUN and all revisions are
duly noted in the revisions section.

Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant ZTE Corporation
ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan
District, Shenzhen, Guangdong, P. R. China

Address

2.2 Manufacturer Information

Manufacturer ZTE Corporation
ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan
District, Shenzhen, Guangdong, P. R. China

Address

2.3 Factory Information

Factory N/A
Address N/A

2.4 General Description for Equipment under Test (EUT)

EUT Type LTE Digital Mobile Handset
Model Name Under Test | BGH Joy A20
Series Model Name BGH Joy A20, ZTE Blade A210

The equipment model BGH Joy A20 and ZTE Blade A210 are the LTE
Digital Mobile Handset model, the electrical parameters and internal
structure of circuit are same, only the model name is different.

Description of Model
Name Differentiation

Hardware Version BGH_JOY_A20_V1AMB_B
Software Version BGH_Joy_A20_ARMovistar_1.01
Dimensions (Approx.) 134.8 x 67.5 x 10.15 mm
Weight (Approx.) 150 g

2G Network GSM 850/ 1900;GPRS Class 12; EDGE Class 12;
3G Network WCDMA Band 2/ 5;

4G Network FDD LTE Band 4/ 28

WIFI 802.11b, 802.11g and 802.11n (HT20/40)

Bluetooth, FM, GPS, Glonass

Network and Wireless
connectivity

71156
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2.5 Ancillary Equipment

Battery

Brand Name 515063AR

Model No. Li3822T43P3h675053
Serial No. N/A

Capacitance 2200 mAh

Rated Voltage 3.8V

Extreme Voltage 42V

Charger

Brand Name Ruide

Model No. STC-A51-D

Rated Input 100-240 V~, 200 mA, 50/60 Hz
Rated Output 5V=1A

USB Cable

Model No. ZXMT1509001
Length(Approx.) 700 mm

Earphone

Model No. HMT3-C4-CTIA-C
Length(Approx.) 1.2m
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2.6 Technical Information

Report No.: BL-SZ1680042-701

The requirement for the following technical information of the EUT was tested in this report:

Operating Mode

GSM, WCDMA, FDD-LTE, 2.4G WLAN, Bluetooth

GSM 850 TX: 824 MHz ~ 849 MHz RX: 869 MHz ~ 894 MHz
GSM 1900 TX: 1850 MHz ~ 1910 MHz | RX: 1930 MHz ~ 1990 MHz
L8 TX: 1850 MHz ~ 1910 MHz | RX: 1930 MHz ~ 1990 MHz
Band 2
\é\;cnzth TX: 824 MHz ~ 849 MHz RX: 869 MHz ~ 894 MHz
Frequency Range - - oo 4o [ TX: 1710 MHz ~ 1755 MHz | RX: 2410 MHz ~ 2155 MHz
LTE Band 28 | TX: 703 MHz~ 748MHz RX: 758 MHz~803MHz
802.11b/g
/n(HT20/HT4 | 2400~2483.5 MHz
0)
Bluetooth 2400~2483.5 MHz
WWAN: PIFA Antenna
Antenna Type
WLAN/ Bluetooth: PIFA Antenna
DTM Not Support
Hotspot Function Support
Power Reduction Not Support

XI Production unit

Exposure Category | General Population/Uncontrolled exposure
EUT Stage Portable Device

Type
Product yp

‘ [] Identical prototype
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3 SUMMARY OF TEST RESULTS

3.1 Test Standards

No. Identity Document Title
1 47 CER Part 2 Frequency Allocations and Radio Treaty Matters; General Rules
and Regulations

5 ANSI/IEEE Std. IEEE Standard for Safety Levels with Respect to Human Exposure
C95.1-1999 to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz
IEEE Std. Recommended Practice for Determining the Peak Spatial-Average

3 1528-2013 Specific Absorption Rate (SAR) in the Human Head from Wireless

Communications Devices: Measurement Techniques

4 FCC KDB 447498 | Mobile and Portable Device RF Exposure Procedures and
D01 v06 Equipment Authorization Policies
FCC KDB 941225

5 DO V0301 3G SAR MEAUREMENT PROCEDURES

6 FCC KDB 941225 SAR Evaluation Considerations for LTE Devices
D05 v02r04

7 FCC KDB 941225 | SAR Evaluation Procedures for Portable Devices with Wireless
D06 v02r01 Router Capabilities

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

9 FCC KDB 865664 RF Exposure Reporting
D02 v01r02
FCC KDB 648474 . . . .

10 SAR Evaluation Considerations for Wireless Handsets
D04 v01r03

3.2 Device Category and SAR Limit

This device belongs to portable device category because its radiating structure is allowed to be used within 20
centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should be applied for
this device, it is 1.6 W/kg as averaged over any 1 gram of tissue.

Table of Exposure Limits:

SAR Value (W/Kg)
Body Position General Population/ Occupational/
Uncontrolled Exposure Controlled Exposure
Whole-Body SAR . 0.08 04
(averaged over the entire body)
Partial-Body SAR | 1.60 8.0
(averaged over any 1 gram of tissue)
SAR for hands, wrists, feet and
ankles 4.0 20.0
(averaged over any 10 grams of tissue)
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NOTE:

General Population/Uncontrolled: Locations where there is the exposure of individuals who have no
knowledge or control of their exposure. General population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence
of their employment may not be made fully aware of the potential for exposure or cannot exercise control over
their exposure. Members of the general public would come under this category when exposure is not
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

Occupational/Controlled: Locations where there is exposure that may be incurred by persons who are aware
of the potential for exposure, In general, occupational/controlled exposure limits are applicable to situations in
which persons are exposed as a consequence of their employment, who have been made fully aware of the
potential for exposure and can exercise control over their exposure. This exposure category is also applicable
when the exposure is of a transient nature due to incidental passage through a location where the exposure
levels may be higher than the general population/uncontrolled limits, but the exposed person is fully aware of
the potential for exposure and can exercise control over his or her exposure by leaving the area or by some
other appropriate means.
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3.3 Test Result Summary
3.3.1 Highest SAR (1 g Value)

Report No.: BL-SZ1680042-701

GSM 850 0.264 0.350 0.548
GSM 1900 0.248 0.357 0.611
WCDMA Band 2 0.261 0.621 0.873
WCDMA Band 5 0.326 0.422 0.422 0.397 0.625 0.873 1.6
LTE Band 4 0.397 0.625 0.714
LTE Band 28 0.372 0.501 0.501
2.4G WLAN 0.386 0.337 0.435
[ Vet | Pass

3.3.2 Highest Simultaneous SAR

Head LTE QPSK + 2.4G WLAN 0.783 1.6 Pass
Body-worn LTE QPSK + 2.4G WLAN 0.962 1.6 Pass
Hotspot Mode WCDMA RMC + 2.4G WLAN 1.308 1.6 Pass
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3.4 Test Uncertainty

According to KDB 865664 D01, When the highest measured 1 g SAR within a frequency band is < 1.5 W/kg, the
extensive SAR measurement uncertainty analysis is not required in SAR reports submitted for equipment
approval.

The maximum 1 g SAR for the EUT in this report is 0.873 W/kg, which is lower than 1.5 W/kg, so the the
extensive SAR measurement uncertainty analysis is not required in this report.
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4 SAR MEASUREMENT SYSTEM

4.1 Definition of Specific Absorption Rate (SAR)

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.

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 (p). The equation description is as
below:

SAR — d (dW) B d (dW)
~ dt\dm/ dt\pdv

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

oE?
SAR = —
p

Where: o is the conductivity of the tissue,
p is the mass density of the tissue and E is the RMS electrical field strength.

4.2 SATIMO SAR System
4.2.1 SATIMO SAR System Diagram

R4
Robaot
Probe
KCP ' Phantom
[ Liguld

Robot EUT
Controd

Holder
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These measurements were performed with the automated near-field scanning system OPENSAR from SATIMO.
The system is based on a high precision robot (working range: 850 mm), which positions the probes with a
positional repeatability of better than £ 0.02 mm. Special E- and H-field probes have been developed for
measurements close to material discontinuity, the sensors of which are directly loaded with a Schottky diode
and connected via highly resistive lines to the data acquisition unit.

The SAR measurements were conducted with dosimetric probe (manufactured by SATIMO), designed in the
classical triangular configuration and optimized for dosimetric evaluation. The probe has been calibrated
according to the procedure described in SAR standard with accuracy of better than £+10%. The spherical
isotropy was evaluated with the procedure described in SAR standard and found to be better than £0.25 dB.
The phantom used was the SAM Phantom as described in FCC supplement C, IEEE P1528.

4.2.2 Robot

The SATIMO SAR system uses the high precision robots from KUKA. For the 6-axis controller system, the robot
controller version (KUKA) from KUKA is used. The KUKA robot series have many features that are important for
our application:

High precision (repeatability £0.035 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic
construction shields against motor control fields)

4.2.3 E-Field Probe

For the measurements the Specific Dosimetric E-Field Probe SN 34/15 EPGO 265 with following specifications
is used

-- Dynamic range: 0.01-100 W/kg

- Tip Diameter : 2.5 mm

- Lower detection limit : 7 mW/kg

(repeatability better than +/- 1mm)

- Probe linearity: +/- 0.07 dB

- Calibration range: 450 MHz to 5800 MHz for head & body simulating liquid.
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Angle between probe axis (evaluation axis) and surface normal line: less than 30°

E-Field Probe Calibration Process

Probe calibration is realized, in compliance with CENELEC EN 62209-1/-2 and IEEE 1528 std, with CALISAR,
Antennessa proprietary calibration system. The calibration is performed with the IEC62209-1/2 annexe
technique using reference guide at the five frequencies.

M

Vaoltmter

Powermeter
o Amplifier Sl

BEF cabda

-

J [ee

Wanveznide

4( P, —
SAR = (Pro — Povw) cos? (T[X) c(2m/0)

abo a
Where :
Pfw = Forward Power
Pow = Backward Power
aandb = Waveguide Dimensions

I = Skin Depth

Keithley configuration

Rate = Medium; Filter =ON; RDGS=10; FILTER TYPE =MOVING AVERAGE; RANGE AUTO After each
calibration, a SAR measurement is performed on a validation dipole and compared with a NPL calibrated probe,
to verify it.
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The calibration factors, CF(N), for the 3 sensors corresponding to dipole 1, dipole 2 and dipole 3 are:
CF(N)=SAR(N)/VIin(N) (N=1,2,3)

The linearised output voltage VIin(N) is obtained from the displayed output voltage V(N) using
VIin(N)=V(N)*(1+V(N)/DCP(N)) (N=1,2,3)
Where the DCP is the diode compression point in mV.
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4.2.4 Phantoms

Report No.: BL-SZ1680042-701

For the measurements the Specific Anthropomorphic Mannequin (SAM) defined by the IEEE SCC-34/SC2
group is used. The phantom is a polyurethane shell integrated in a wooden table. The thickness of the phantom

amounts to 2mm +/- 0.2mm. It enables the dosimetric evaluation of left and

right phone usage and includes an

additional flat phantom part for the simplified performance check. The phantom set-up includes a cover, which

prevents the evaporation of the liquid.

Photo of Phantom SN 30/13 SAM103

Photo of Phantom SN 30/13 SAM104

Positionner Material Permittivity Loss Tangent
Gelcoat with
erooat Wl 3.4 0.02
fiberglass
G(.alcoat with 34 0.02
fiberglass
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500 - 10,08
Int ‘ .
g— ]
/
(
§ \ |
E & | /) .
/|
imat B
i 9 %\1
5 N
L -\‘\.| e
4 @ &
l'\‘
SCALE 0,200
‘ ‘%
3
Left Head Right Head Flat Part
2 2.00 2 2.03 1 2.09
3 2.02 3 2.05 2 2.10
4 2.04 4 2.04 3 2.09
5 2.04 5 2.07 4 2.1
6 2.02 6 2.07 5 2.1
7 2.01 7 2.09 6 2.09
8 2.04 8 2.10 7 2.1
9 2.02 9 2.09 - -
2 2.05 2 2.06 1 2.03
3 2.08 3 2.03 2 2.03
4 2.05 4 2.03 3 2.01
5 2.06 5 2.02 4 2.03
6 2.08 6 2.02 5 2.03
7 2.06 7 2.04 6 2.00
8 2.07 8 2.04 7 1.98
9 2.07 9 2.05 - -
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4.2.5 Device Holder

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source at 5 mm distance, a positioning uncertainty of £ 0.5 mm would
produce a SAR uncertainty of + 20 %. Accurate device positioning is therefore crucial for accurate and
repeatable measurements. The positions in which the devices must be measured are defined by the standards.

Serial Number Holder Material Permittivity Loss Tangent
SN 25/13 MSH87 Deirin 3.7 0.005
SN 25/13 MSH88 Deirin 3.7 0.005

The positioning system allows obtaining cheek and tilting position with a very good accuracy. In compliance with

CENELEC, the tilt angle uncertainty is lower than 1°.
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4.2.6 Simulating Liquid

Report No.: BL-SZ1680042-701

For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15 cm. For head SAR testing, the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm. For body SAR
testing, the liquid height from the center of the flat phantom to the liquid top surface is larger than 15 cm. The
nominal dielectric values of the tissue simulating liquids in the phantom and the tolerance of 5%.

Head Liquid Depth Body Liquid Depth

The following table gives the recipes for tissue simulating liquid and the theoretical Conductivity/Permittivity.

750 411 57.0 0.2 1.4 0.2 0 0.89 41.9
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
900 40.3 57.9 0.2 1.4 0.2 0 0.97 41.5
1800, 1900, 2000 55.2 0 0 0.3 0 44.5 1.4 40.0
2450 55.0 0 0 0.1 0 44.9 1.80 39.2
2600 54.9 0 0 0.1 0 45.0 1.96 39.0

5200

62.52

17.24

17.24

4.66

36.0

5800

62.52

17.24

17.24

5.27

35.3

750 51.7 47.2 0 0.9 0.1 0 0.96 55.5
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
900 50.8 48.2 0 0.9 0.1 0 1.05 55.0
1800, 1900, 2000 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 0.1 0 31.3 1.95 52.7
2600 68.2 0 0 0.1 0 31.7 2.16 52.5
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5200 78.60 21.40 / 5.54 47.86
5800 78.50 21.40 0.1 6.0 48.20
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5 SYSTEM VERIFICATION

5.1 Antenna Port Test Requirement

The SATIMO SAR system is equipped with one or more system validation kits. These units together with the
predefined measurement procedures within the SATIMO software enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

5.2 Purpose of System Check

The system performance check verifies that the system operates within its specifications. System and operator
errors can be detected and corrected. It is recommended that the system performance check be performed prior
to any usage of the system in order to guarantee reproducible results. The system performance check uses
normal SAR measurements in a simplified setup with a well characterized source. This setup was selected to give
a high sensitivity to all parameters that might fail or vary over time. The system check does not intend to replace
the calibration of the components, but indicates situations where the system uncertainty is exceeded due to drift
or failure.

5.3 System Check Setup

In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the power source is
replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be placed
beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The distance holder
should touch the phantom surface with a light pressure at the reference marking and be oriented parallel to the
long side of the phantom. The equipment setup is shown below:
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6 EUT TEST POSITION CONFIGURATUONS

According to KDB 648474 D04 Handset , handsets are tested for SAR compliance in head, body-worn accessory
and other use configurations described in the following subsections.

6.1 Head Exposure Conditions

Head exposure is limited to next to the ear voice mode operations. Head SAR compliance is tested according to
the test positions defined in IEEE Std 1528-2013 using the SAM phantom illustrated as below.

6.1.1 Define two imaginary lines on the handset

(a) The vertical center line passes through two points on the front side of the handset - the midpoint of the width
w t of the handset at the level of the acoustic output, and the midpoint of the width w b of the bottom of the
handset.

(b) The horizontal line is perpendicular to the vertical centerline and passes through the center of the acoustic
output. The horizontal line is also tangential to the face of the handset at point A.

(c) The two lines intersect at point A. Note that for many handsets, point A coincides with the center of the
acoustic output; however, the acoustic output may be located elsewhere on the horizontal line. Also note
that the vertical centerline is not necessarily parallel to the front face of the handset, especially for clamshell
handsets, handsets with flip covers, and other irregularly shaped handsets.

Vertical Vertical
enter Line Center Line
w2, wil2|.wi2
. Horizontal ! e—tte—}
] Line !
. Horizontal

Line A Acoustic
A Qutput
Acoustic B Bottom of
Qutput Handse
Bottom of B
/ Handset \ ;/

6.1.2 Cheek Position

(a) To position the device with the vertical center line of the body of the device and the horizontal line crossing
the center piece in a plane parallel to the sagittal plane of the phantom. While maintaining the device in this
plane, align the vertical center line with the reference plane containing the three ear and mouth reference
point (M: Mouth, RE: Right Ear, and LE: Left Ear) and align the center of the ear piece with the line RE-LE.

(b) To move the device towards the phantom with the ear piece aligned with the line LE-RE until the phone
touched the ear. While maintaining the device in the reference plane and maintaining the phone contact with
the ear, move the bottom of the phone until any point on the front side is in contact with the cheek of the
phantom or until contact with the ear is lost.
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6.1.3 Tilted Position

(a) To position the device in the “cheek” position described above.
(b) While maintaining the device the reference plane described above and pivoting against the ear, moves it
outward away from the mouth by an angle of 15 degrees or until contact with the ear is lost.

6.2 Body-worn Position Conditions

Body-worn accessory exposure is typically related to voice mode operations when handsets are carried in
body-worn accessories. The body-worn accessory procedures in KDB 447498 are used to test for body-worn
accessory SAR compliance, without a headset connected to it. This enables the test results for such
configuration to be compatible with that required for hotspot mode when the body-worn accessory test
separation distance is greater than or equal to that required for hotspot mode. When the reported SAR for a
body-worn accessory, measured without a headset connected to the handset, is > 1.2 W/kg, the highest
reported SAR configuration for that wireless mode and frequency band should be repeated for that body-worn
accessory with a headset attached to the handset.

Body-worn accessories that do not contain metallic or conductive components may be tested according to
worst-case exposure configurations, typically according to the smallest test separation distance required for the
group of body-worn accessories with similar operating and exposure characteristics. All body-worn accessories
containing metallic components are tested in conjunction with the host device.

Body-worn accessory SAR compliance is based on a single minimum test separation distance for all wireless
and operating modes applicable to each body-worn accessory used by the host, and according to the relevant
voice and/or data mode transmissions and operations. If a body-worn accessory supports voice only operations
in its normal and expected use conditions, testing of data mode for body-worn compliance is not required. A
conservative minimum test separation distance for supporting off-the-shelf body-worn accessories that may be
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acquired by users of consumer handsets is used to test for body-worn accessory SAR compliance. This
distance is determined by the handset manufacturer, according to the requirements of Supplement C 01-01.
Devices that are designed to operate on the body of users using lanyards and straps, or without requiring
additional body-worn accessories, will be tested using a conservative minimum test separation distance <= 5
mm to support compliance.

o

-

@ 2%
0.:0

6.3 Hotspot Mode Exposure Position Conditions

For handsets that support hotspot mode operations, with wireless router capabilities and various web browsing
functions, the relevant hand and body exposure conditions are tested according to the hotspot SAR procedures
in KDB 941225. A test separation distance of 10 mm is required between the phantom and all surfaces and
edges with a transmitting antenna located within 25 mm from that surface or edge. When the form factor of a
handset is smaller than 9 cm x 5 cm, a test separation distance of 5 mm (instead of 10 mm) is required for
testing hotspot mode. When the separation distance required for body-worn accessory testing is larger than or
equal to that tested for hotspot mode, in the same wireless mode and for the same surface of the phone, the
hotspot mode SAR data may be used to support body-worn accessory SAR compliance for that particular
configuration (surface).
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7 SAR MEASUREMENT PROCEDURES

7.1 SAR Measurement Process Diagram
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7.2 SAR Scan General Requirements
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Probe boundary effect error compensation is required for measurements with the probe tip closer than half a

probe tip diameter to the phantom surface.

Both the probe tip diameter and sensor offset distance must satisfy

measurement protocols; to ensure probe boundary effect errors are minimized and the higher fields closest to

the phantom surface can be correctly measured and extrapolated to the phantom surface for computing 1-g
SAR. Tolerances of the post-processing algorithms must be verified by the test laboratory for the scan
resolutions used in the SAR measurements, according to the reference distribution functions specified in IEEE

Std 1528-2013.

<3GHz >3GHz
Maximum distance from closest measurement point
) 5+1 mm ¥2-6:In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
30°t1° 20°1°

normal at the measurement location

Maximum area scan spatial resolution: Ax Area , Ay Area

<2 GHz: £15 mm
2-3GHz: <12 mm

3—4 GHz: <12 mm
4 -6 GHz: <10 mm

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above, the
measurement resolution must be < the corresponding x or y
dimension of the test device with at least one measurement
point on the test device.

scan volume

<2 GHz: <8 mm 3—4 GHz: <5 mm*
Maximum zoom scan spatial resolution: Ax Zoom , Ay Zoom
2 -3 GHz: £ 5 mm* 4 -6 GHz: <4 mm*
3-4 GHz: <4 mm
uniform grid: Az Zoom (n) <5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan Az Zoom (1): between 3-4 GHz: <3 mm
spatial resolution, 1st two points closest 4-5 GHz: < 2.5 mm
<4 mm
normal to phantom to
raded 56 GHz: <2
surface 9 y phantom surface #=cmm
gri
Az Zoom (n>1): <1.5:Az Zoom (n-1)
between subsequent
points
34 GHz: 2 28 mm
Minimum zoom
X,V Z =30 mm 4-5 GHz: =2 25 mm

5-6 GHz: 222 mm

Note:

1. 8 isthe penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.

2. *When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4Wikg, < 8mm, < 7mmand < 5 mm zoom scan resolution may be applied, respectively, for 2 GHz
to 3GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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7.3 SAR Measurement Procedure

The following steps are used for each test position

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

- Measurement of the local E-field value at a fixed location. This value serves as a reference value for
calculating a possible power drift.

- Measurement of the SAR distribution with a grid of 8 to 16mm * 8 to16 mm and a constant distance to the
inner surface of the phantom. Since the sensors cannot directly measure at the inner phantom surface, the
values between the sensors and the inner phantom surface are extrapolated. With these values the area of
the maximum SAR is calculated by an interpolation scheme.

- Around this point, a cube of 30 * 30 * 30 mm or 32 * 32 * 32 mm is assessed by measuring 5 or 8 * 5 or 8*4
or 5 mm. With these data, the peak spatial-average SAR value can be calculated.

7.4 Area & Zoom Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The measurement
grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in order to determine
the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required. The Zoom Scan is
performed around the highest E-field value to determine the averaged SAR-distribution over 10 g. Area scan
and zoom scan resolution setting follows KDB 865664 D01 quoted below.

When the 1-g SAR of the highest peak is within 2 dB of the SAR limit, additional zoom scans are required for
other peaks within 2 dB of the highest peak that have not been included in any zoom scan to ensure there is no
increase in SAR.
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8 CONDUCTED RF OUPUT POWER

8.1 GSM
GSM 850 Band Burst Average Power(dBm) Frame-averaged power(dBm)
Channel 128 190 251 128 190 251

GSM (GMSK, 1-Slot) 32.90 32.96 32.96 23.90 23.96 23.96
GPRS (GMSK, 1-Slot) 33.90 33.87 33.89 24.90 24.87 24.89
GPRS (GMSK, 2-Slots) 33.13 33.08 33.13 27.13 27.08 2713
GPRS (GMSK, 3-Slots) 31.36 31.27 31.37 27.10 27.01 27.11
GPRS (GMSK, 4-Slots) 30.31 30.22 30.28 27.31 27.22 27.28
EGPRS (8PSK, 1-Slot) 30.63 30.56 30.69 21.63 21.56 21.69
EGPRS (8PSK, 2-Slots) 29.69 29.66 29.71 23.69 23.66 23.71
EGPRS (8PSK, 3-Slots) 27.98 27.83 27.99 23.72 23.57 23.73
EGPRS (8PSK, 4-Slots) 26.85 27.05 27.10 23.85 24.05 24.10

GSM 1900 Band Burst Average Power(dBm) Frame-averaged power(dBm)
Channel 512 661 810 512 661 810

GSM (GMSK, 1-Slot) 29.91 30.01 30.10 20.91 21.01 21.10
GPRS (GMSK, 1-Slot) 30.90 30.95 30.97 21.90 21.95 21.97
GPRS (GMSK, 2-Slots) 30.03 30.08 30.11 24.03 24.08 24.11
GPRS (GMSK, 3-Slots) 27.99 27.89 28.06 23.73 23.63 23.80
GPRS (GMSK, 4-Slots) 26.88 26.97 27.00 23.88 23.97 24.00
EGPRS (8PSK, 1-Slot) 29.39 29.43 29.53 20.39 20.43 20.53
EGPRS (8PSK, 2-Slots) 28.29 28.43 28.56 22.29 2243 22.56
EGPRS (8PSK, 3-Slots) 26.37 26.38 26.63 2211 2212 22.37
EGPRS (8PSK, 4-Slots) 25.15 25.37 25.54 22.15 22.37 22.54

Note:

1.  SAR testing was performed on the maximum frame-Peaked power mode.

2. The frame-averaged power is linearly proportion to the slot number configured and it is linearly scaled the
maximum burst-averaged power based on time slots. The calculated method is shown as below:
Frame-averaged power = Burst averaged power (1 Tx Slot) - 9 dB
Frame-averaged power = Burst averaged power (2 Tx Slots) - 6 dB
Frame-averaged power = Burst averaged power (3 Tx Slots) - 4.26 dB
Frame-averaged power = Burst averaged power (4 Tx Slots) - 3 dB
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8.2 WCDMA

WCDMA Band Band 2 Band 5
Channel 9262 9400 9538 4132 4183 4233
RMC 12.2Kbps 23.15 23.23 23.17 22.97 22.96 23.06
HSDPA Subtest-1 22.18 2217 22.15 21.91 21.89 22.05
HSDPA Subtest-2 22.18 22.22 22.20 22.03 21.92 22.05
HSDPA Subtest-3 21.76 21.77 21.77 21.51 21.44 21.56
HSDPA Subtest-4 21.76 21.74 21.75 21.48 21.42 21.59
HSUPA Subtest-1 21.14 20.43 20.28 19.05 19.97 20.05
HSUPA Subtest-2 21.08 20.37 20.35 20.04 19.99 20.11
HSUPA Subtest-3 22.07 21.38 21.29 21.04 20.97 21.08
HSUPA Subtest-4 20.53 19.86 19.80 19.54 19.43 19.58
HSUPA Subtest-5 22.99 22.26 22.24 22.00 21.92 22.07
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8.3 LTE
LTE Band 4
Bandwidth Power (dBm)

(MHz) RB Set QPSK 16QAM
Channel 20050 20175 20300 20050 20175 20300
1 (RB_Pos:0) 23.34 23.43 23.44 22.84 22.78 22.81
1 (RB_Pos:50) 23.36 23.36 23.34 22.86 22.73 22.70
1 (RB_Po0s:99) 23.33 23.29 23.21 22.81 22.71 22.55
20 Mz 50 (RB_Pos:0) 22.34 2242 2243 21.41 21.47 21.46
50 (RB_Pos:25) 22.30 22.34 22.34 21.38 21.41 21.40
50 (RB_Pos:50) 22.32 22.33 22.28 21.39 21.41 21.32
100 (RB_Pos:0) 22.30 22.35 22.32 21.39 21.40 21.38
Channel 20025 20175 20325 20025 20175 20325
1 (RB_Pos:0) 23.30 23.44 23.40 22.20 22.75 22.70
1 (RB_Pos:38) 23.32 23.36 23.27 22.21 22.67 22.59
1 (RB_Pos:74) 23.29 23.29 23.20 2217 22.62 22.41
15 Mz 36 (RB_Pos:0) 22.35 22.43 22.35 21.35 21.46 21.35
36 (RB_Pos:20) 22.35 22.39 22.30 21.36 21.43 21.31
36 (RB_Pos:39) 22.38 22.35 22.22 21.34 21.41 21.21
75 (RB_Pos:0) 22.39 2242 22.31 21.39 21.43 21.32
Channel 20000 20175 20350 20000 20175 20350
1 (RB_Pos:0) 23.29 23.38 23.17 22.19 22.70 22.25
1 (RB_Pos:25) 23.31 23.37 23.11 22.22 22.67 22.16
10 MHz 1 (RB_Pos:49) 23.33 23.33 23.02 22.21 22.61 22.05
25 (RB_Pos:0) 22.29 22.32 22.19 21.37 21.41 21.36
25 (RB_Pos:12) 22.31 22.33 2214 21.38 21.43 21.31
25 (RB_Pos:25) 22.31 22.29 22.10 21.39 21.40 21.27
50 (RB_Pos:0) 22.33 22.33 22.19 21.33 21.40 21.29
Channel 19975 20175 20375 19975 20175 20375
1 (RB_Pos:0) 23.42 23.33 23.18 22.46 22.82 22.23
1 (RB_Pos:13) 23.44 23.33 23.16 22.48 22.83 22.22
1 (RB_Pos:24) 23.43 23.31 23.12 22.49 22.81 2217
o Mz 12 (RB_Pos:0) 22.35 22.38 2219 21.48 21.54 21.30
12 (RB_Pos:6) 22.34 22.35 22.18 21.47 21.51 21.28
12 (RB_Pos:13) 22.35 22.36 22.14 21.48 21.53 21.24
25 (RB_Pos:0) 22.31 22.31 22.09 21.39 21.41 21.11
Channel 19965 20175 20385 19965 20175 20385
1 (RB_Pos:0) 23.21 23.28 23.02 2213 22.60 22.07
3 MHz 1 (RB_Pos:8) 23.30 23.35 23.06 22.18 22.66 22.07
1 (RB_Pos:14) 23.22 23.27 22.97 22.10 22.60 21.98
8 (RB_Pos:0) 22.33 22.35 22.10 21.46 21.47 21.18
8 (RB_Pos:3) 22.36 22.37 2211 21.49 21.48 21.17
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8 (RB_Pos:7) 22.34 22.36 22.09 21.46 21.45 21.15
15 (RB_Pos:0) 22.31 22.31 22.08 21.37 21.39 21.10
Channel 19957 20175 20393 19957 20175 20393
1 (RB_Pos:0) 23.30 23.30 23.01 22.34 22.64 22.04
1 (RB_Pos:3) 23.38 23.39 23.09 22.42 22.67 22.12
L4 MH 1 (RB_Pos:5) 23.30 23.29 23.02 22.36 22.62 22.06
. z
3 (RB_Pos:0) 23.32 23.39 23.10 22.36 22.54 22.30
3 (RB_Pos:1) 23.32 23.37 23.10 22.34 22.49 22.27
3 (RB_Pos:3) 23.35 23.39 23.12 22.39 22.52 22.29
6 (RB_Pos:0) 22.27 22.27 22.04 21.44 21.20 21.24
FDD LTE Band 28
Power (dBm)
Bandwidth RB Set
QPSK 16QAM
(MHz)
Channel 27310 27460 27560 27310 | 27460 | 27560
1 (RB_Pos:0) 22.50 22.45 22.54 21.91 21.69 21.89
1 (RB_Pos:50) 22.34 22.39 22.57 21.74 21.76 21.70
1 (RB_Pos:99) 22.39 22.50 22.69 21.79 21.69 21.87
20MHz 50 (RB_Pos:0) 21.42 21.51 21.53 20.47 20.51 20.52
50 (RB_Pos:25) 21.36 21.46 21.48 20.38 20.48 20.43
50 (RB_Pos:50) 21.33 21.42 21.54 20.35 20.47 20.48
100 (RB_Pos:0) 21.38 21.45 21.53 20.41 20.45 20.52
Power (dBm)
Bandwidth RB Set
QPSK 16QAM
(MHz)
Channel 27285 27435 27585 27285 | 27435 | 27585
1 (RB_Pos:0) 22.54 22.45 22.60 21.30 21.60 21.74
1 (RB_Pos:38) 22.39 22.31 22.66 21.23 21.56 21.68
1 (RB_Pos:74) 22.40 22.51 22.77 21.14 21.58 21.74
15MHz 36 (RB_Pos:0) 21.44 21.44 21.54 20.42 20.42 20.46
36 (RB_Pos:20) 21.41 21.37 21.59 20.41 20.36 20.47
36 (RB_Pos:39) 21.41 21.36 21.59 20.39 20.35 20.52
75 (RB_Pos:0) 21.46 21.43 21.59 20.43 20.37 20.51
Power (dBm)
Bandwidth RB Set
QPSK 16QAM
(MHz)
Channel 27260 27410 27610 27260 | 27410 | 27610
1 (RB_Pos:0) 22.50 22.43 22.54 21.28 21.57 | 21.40
1 (RB_Pos:25) 22.32 22.42 22.49 21.21 21.58 | 21.42
1 (RB_Pos:49) 22.38 22.30 22.64 21.18 2153 | 21.48
10MHz 25 (RB_Pos:0) 21.41 21.32 21.49 20.45 20.32 | 20.54
25 (RB_Pos:12) 21.37 21.37 21.52 20.42 20.37 | 20.58
25 (RB_Pos:25) 21.36 21.33 21.55 20.41 20.36 | 20.62
50 (RB_Pos:0) 21.38 21.36 21.54 20.41 20.34 | 20.51
Power (dBm)
Bandwidth RB Set
QPSK 16QAM
(MHz)
Channel 27235 | 27385 | 27635 | 27235 | 27385 | 27635
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1 (RB_Pos:0) 22.63 2244 22.57 21.56 21.76 | 21.57
1 (RB_Pos:13) 22.54 2244 22.63 21.54 21.78 | 21.62
1 (RB_Pos:24) 22.45 22.36 22.63 21.46 21.74 | 21.55
5MHz 12 (RB_Pos:0) 21.48 21.40 21.58 20.57 20.49 | 20.61
12 (RB_Pos:6) 21.47 21.40 21.60 20.55 20.47 | 20.64
12 (RB_Pos:13) 21.43 21.39 21.63 20.55 20.47 | 20.65
25 (RB_Pos:0) 21.42 21.32 21.57 20.46 20.37 | 20.49
Power (dBm)
Bandwidth RB Set

(MHz) QPSK 16QAM
Channel 27225 | 27375 | 27645 | 27225 | 27375 | 27645
1 (RB_Pos:0) 22.43 22.36 22.39 21.20 2152 | 21.38
1 (RB_Pos:8) 22.44 2242 22.47 21.25 2158 | 21.39
1 (RB_Pos:14) 22.35 22.36 22.50 21.19 2155 | 21.33
3.0MHz 8 (RB_Pos:0) 21.46 21.40 21.47 20.54 20.43 | 20.53
8 (RB_Pos:3) 21.45 21.39 21.50 20.56 20.42 | 20.54
8 (RB_Pos:7) 21.43 21.41 21.52 20.54 20.43 | 20.52
15 (RB_Pos:0) 21.44 21.33 21.48 20.47 20.33 | 20.43
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8.4 WIFI
8.4.1 2.4GWIFI
Band Freq. Avg. Power SAR Test
(GHz) Mode Channel (MHz) (dBm) Require.
1 2412 12.74 No
802.11b 6 2437 12.68 No
11 2462 13.09 Yes
1 2412 11.76 No
802.11g 6 2437 12.01 No
24 11 2462 11.99 No
(2.4~2.4835) 1 2412 10.79 No
802.11n(HT20) 6 2437 10.99 No
1 2462 11.10 No
2422 11.03 No
802.11n(HT40) 6 2437 10.76 No
9 2452 11.12 No

8.5 Bluetooth

Mode GFSK /4-DQPSK
Channel 0 39 78 0 39 78
Frequency (MHz) 2402 2441 2480 2402 2441 2480
Peak Power (dBm) 2.83 2.83 4.92 1.54 1.89 3.52
Mode 8-DPSK BLE
Channel 0 39 78 0 19 39
Frequency (MHz) 2402 2441 2480 2402 2440 2480
Peak Power (dBm) 1.55 1.89 3.59 -4.33 -3.42 -2.49
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8.6 Rated RF power output:

Mode Range(dBm)
GSM850 32.80-33.10
GPRS850(1 Slot) 33.65-34.00
GPRS850(2 Slots) 32.95-33.30
GPRS850(3 Slots) 31.15-31.45
GPRS850(4 Slots) 30.10-30.40
EGPRS (8PSK, 1-Slot) 30.45-30.75
EGPRS (8PSK, 2-Slots) 29.55-29.80
EGPRS (8PSK, 3-Slots) 27.75-28.10
EGPRS (8PSK, 4-Slots) 26.75-27.20
GSM1900 29.80-30.20
GPRS1900(1 Slot) 30.80-31.20
GPRS1900(2 Slots) 29.90-30.20
GPRS1900(3 Slots) 27.80-28.15
GPRS1900(4 Slots) 26.75-27.10
EGPRS (8PSK, 1-Slot) 29.30-29.65
EGPRS (8PSK, 2-Slots) 28.20-28.65
EGPRS (8PSK, 3-Slots) 26.25-26.70
EGPRS (8PSK, 4-Slots) 25.00-25.65
WCDMA Band 2 RMC 23.00-23.35
HSDPA Band 2 21.65-22.30
HSUPA Band 2 19.70-23.10
WCDMA Band 5 RMC 22.85-23.15
HSDPA Band 5 21.35-22.15
HSUPA Band 5 18.95-22.85

Mode Bandwidth RB Modulation Range(dBm)

1 23.10-23.55

50 QPSK 22.20-22.55

20 MHz 100 22.20-22.45

1 22.45-22.95

50 16QAM 21.20-21.60

100 21.30-21.50

1 23.15-23.55

LTE Band 4 36 QPSK 22.10-22.55

75 22.20-22.50

15 MHz

1 22.10-22.80

36 16QAM 21.10-21.55

75 21.20-21.55

1 22.95-23.50

10 MHz 25 QPSK 22.00-22.45

50 22.10-22.45
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1 21.95-22.80
25 16QAM 21.20-21.55
50 21.20-21.50
1 23.05-23.55
12 QPSK 22.10-22.50
25 22.00-22.40

5 MHz
1 22.05-22.95
12 16QAM 21.10-21.65
25 21.00-21.50
22.90-23.45
8 QPSK 22.00-22.45
15 22.00-22.40

3 MHz

21.90-22.70
8 16QAM 21.05-21.60
15 21.00-21.50
22.90-23.50
8 QPSK 23.00-23.50
15 21.95-22.40

1.4 MHz
22.00-22.75
8 16QAM 22.10-22.70
15 21.10-21.55
Mode Bandwidth RB Modulation Range(dBm)
1 22.20-22.80
50 QPSK 21.30-21.65
100 21.25-21.65

20 MHz
1 21.60-22.00
50 16QAM 20.25-20.65
100 20.30-20.65
1 22.20-22.85
36 QPSK 21.25-21.60
75 21.25-21.70

15 MHz
1 21.15-21.85
36 16QAM 20.25-20.60

LTE Band 28

75 20.25-20.65
1 22.30-22.75
25 QPSK 21.25-21.65
50 21.25-21.65

10 MHz
1 21.10-21.70
25 16QAM 20.20-20.70
50 20.25-20.60
1 22.25-22.75
12 QPSK 21.30-21.70

5 MHz
25 21.20-21.70
1 16QAM 21.35-21.85
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12 20.35-20.75
25 20.25-20.60
1 22.25-22.55
8 QPSK 21.30-21.60
15 21.20-21.60
3 MHz
1 21.10-21.70
8 16QAM 20.30-20.70
15 20.20-20.60
Band Mode Range(dBm)
802.11b 12.60-13.20
WIFI2.4G 802.11g 11.70-12.10
(2.4~2.4835) 802.11n(HT20) 10.70-11.20
802.11n(HT40) 10.70-11.25
Band Mode Range(dBm)
GFSK 2.75-5.05
1/4-DQPSK 1.45-3.65
Bluetooth
8-DPSK 1.45-3.70
BLE (-4.45)-(-2.40)
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9 EUT ANTENNA LOCATION SKETCH
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9.1 SAR Test Exclusion Consider Table

According with FCC KDB 447498 D01, Appendix A, <SAR Test Exclusion Thresholds for 100 MHz - 6 GHz
and < 50 mm> Table, this Device SAR test configurations consider as following :

Test Position Configurations
Band Mode Max. Peai Power Front/ Left Right Top Bottom
dBm mW read Back Edge Edge Edge Edge
Distance to User <5mm <5 mm 14 mm <5mm | 119 mm <5mm
GSM 850 Voice 33.10 2041.74 Yes Yes Yes Yes No Yes
Data 30.40 1096.48 Yes Yes Yes Yes No Yes
Distance to User <5mm <5 mm 14 mm <5mm | 119 mm <5mm
GSM 1900 | Voice 30.20 | 1047.13 Yes Yes Yes Yes No Yes
Data 30.20 | 1047.13 Yes Yes Yes Yes No Yes
WCDMA Distance to User <5mm <5 mm 14 mm <5mm | 119 mm <5mm
Band2 | RMC | 2335 | 21627 | ves Yes Yes Yes No Yes
WCDMA Distance to User215.77 <5mm <5 mm 14 mm <5mm | M9 mm <5mm
Band5 | RMC | 2315 | 20654 | ves Yes Yes Yes No Yes
LTE Distance to User <5mm <5 mm 14 mm <5mm | 119 mm <5mm
Band 4 QPSK ‘ 23.55 ‘ 226.46 Yes Yes Yes Yes No Yes
LTE Distance to User <5mm <5 mm 14 mm <5mm | 119 mm <5mm
Band 28 QPSK ‘ 22.80 ‘ 190.55 Yes Yes Yes Yes No Yes
WLAN Distance to User <5mm <5mm 55mm <5mm <5mm 106 mm
24G | 802.11b | 1320 | 20.89 Yes Yes No Yes Yes No
Distance to User <5mm <5mm 55mm <5mm <5mm 106 mm
Bluetooth Bluetooth BR/EDR 5.05 3.20 No No No No No No
Bluetooth BLE -2.40 0.58 No No No No No No
Note:

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units.
2. Per KDB 447498 D01, for larger devices, the test separation distance of adjacent edge configuration is determined by the
closest separation between the antenna and the user.
3. Per KDB 447498 D01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to the user is <
5mm, 5mm is used to determine SAR exclusion threshold
4. Per KDB 447498 D01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances
<50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Vf(GHz)] < 3.0 for 1-g
SAR and =< 7.5 for 10-g extremity SAR
a. f(GHz) is the RF channel transmit frequency in GHz
b. Power and distance are rounded to the nearest mW and mm before calculation
c. The result is rounded to one decimal place for comparison
d. For <50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.
This formula is [3.0] / [Vf(GHz)] -[(min. test separation distance, mm)] = exclusion threshold of mW.
5. Per KDB 447498 D01, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion threshold
is determined according to the following:
a. [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to 1500 MHz
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b. [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz

6. Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA /HSUPA /DC-HSDPA output power is <
0.25dB higher than RMC12.2Kbps, or reported SAR with RMC 12.2kbps setting is < 1.2W/kg, HSDPA/HSUPA/DC-HSDPA
SAR evaluation can be excluded.

7. Per KDB 248227 D01, choose the highest output power channel to test SAR and determine further SAR exclusion.8. For
each frequency band, testing at higher data rates and higher order modulations is not required when the maximum
average output power for each of these configurations is less than 1/4dB higher than those measured at the lowest data
rate

8.  Apply the test exclusion rule in KDB 248227 D01 v02 11g, 11n-HT20 and HT40 output power is less than 1/4dB higher
than 11b mode, thus the SAR can be excluded.
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9.2 10g Extremity Exposure Consider

According with FCC KDB 648474 D04, for smart phones with a display diagonal dimension > 15.0 cm or an
overall diagonal dimension > 16.0 cm that provide similar mobile web access and multimedia support found in
mini-tablets or UMPC mini-tablets that support voice calls next to the ear, unless it is confirmed otherwise
through KDB inquiries, the following phablet procedures should be applied to evaluate SAR compliance for
each applicable wireless modes and frequency band. Devices marketed as phablets, regardless of form factors
and operating characteristics must be tested as a phablet to determine SAR compliance;

The UMPC mini-tablet procedures must also be applied to test the SAR of all surfaces and edges with an
antenna located at < 25 mm from that surface or edge, in direct contact with a flat phantom, for 10-g extremity
SAR according to the body-equivalent tissue dielectric parameters in KDB 865664 to address interactive hand
use exposure conditions. The UMPC mini-tablet 1-g SAR at 5 mm is not required. When hotspot mode applies,
10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2
Wikg.

Conclusion:

The EUT hotspot mode 1-g reported SAR is 0.873 W/Kg, which is less than 1.2W/Kg, 10-g extremity SAR is not
required.
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10 TEST RESULTS

19 1g
Power Meas. Max.
Dist. Freq. Meas. Scaling Scaled Meas.
Mode Position Ch. Drift Power tune-up
(mm) (MHz) SAR Factor SAR No.
(%) (dBm) Power(dBm)
(W/Kg) (W/Kg)
Head
Left Cheek 0 190 836.60 4.14 0.256 32.96 33.10 1.03 0.264 1#
Left Tilt 0 190 836.60 3.13 0.119 32.96 33.10 1.03 0.123 /
Voice
Right Cheek 0 190 836.60 -2.15 0.219 32.96 33.10 1.03 0.226 /
Right Tilt 0 190 836.60 1.23 0.135 32.96 33.10 1.03 0.139 /
Body-worn Accessory
Front Side 10 190 836.60 2.28 0.257 32.96 33.10 1.03 0.265 /
Voice
Back Side 10 190 836.60 1.10 0.339 32.96 33.10 1.03 0.350 /
Hotspot
Front Side 10 128 824.2 -3.26 0.379 30.31 30.40 1.02 0.387 /
Back Side 10 128 824.2 -0.01 0.537 30.31 30.40 1.02 0.548 2#
GPRS
Left Edge 10 128 824.2 0.19 0.245 30.31 30.40 1.02 0.250 /
4 slots
Right Edge 10 128 824.2 -2.36 0.467 30.31 30.40 1.02 0.477 /
Bottom Edge 10 128 824.2 -1.28 0.127 30.31 30.40 1.02 0.130 /
Note: SAR is not required for EGPRS (8PSK) mode because its output power is less than that of GPRS Mode.

10.2GSM 1900

1g 1g
Power Meas. Max.
Dist. Freq. Meas. Scaling Scaled Meas.
Mode Position Ch. Drift Power tune-up
(mm) (MHz) SAR Factor SAR No.
(%) (dBm) Power(dBm)
(W/Kg) (W/Kg)
Head
Left Cheek 0 810 1909.80 -1.78 0.217 30.10 30.20 1.02 0.222 /
Left Tilt 0 810 1909.80 -2.68 0.086 30.10 30.20 1.02 0.088 /
Voice
Right Cheek 0 810 1909.80 2.81 0.242 30.10 30.20 1.02 0.248 3#
Right Tilt 0 810 1909.80 -4.25 0.093 30.10 30.20 1.02 0.095 /
Body-worn Accessory
Front Side 10 810 1909.80 -3.33 0.283 30.10 30.20 1.02 0.290 /
Voice
Back Side 10 810 1909.80 2.07 0.349 30.10 30.20 1.02 0.357 /
Hotspot
Front Side 10 810 1909.80 1.66 0.486 30.11 30.20 1.02 0.496 /
Back Side 10 810 1909.80 -1.74 0.598 30.11 30.20 1.02 0.611 4#
GPRS
Left Edge 10 810 1909.80 1.29 0.109 30.11 30.20 1.02 0.111 /
2 slots
Right Edge 10 810 1909.80 2.78 0.107 30.11 30.20 1.02 0.109 /
Bottom Edge 10 810 1909.80 -3.39 0.566 30.11 30.20 1.02 0.578 /
Note: SAR is not required for EGPRS (8PSK) mode because its output power is less than that of GPRS Mode.
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10.3WCDMA Band 2

Head
Left Cheek 0 9400 1880.00 2.75 0.246 23.23 23.35 1.03 0.253 /
Left Tilt 0 9400 1880.00 1.78 0.085 23.23 23.35 1.03 0.087 /
RmC Right Cheek 0 9400 1880.00 -1.40 0.254 23.23 23.35 1.03 0.261 5#
Right Tilt 0 9400 1880.00 2.86 0.071 23.23 23.35 1.03 0.073 /
Body-worn Accessory & Hotspot
Front Side 10 9400 1880.00 -2.75 0.498 23.23 23.35 1.03 0.512 /
Back Side 10 9400 1880.00 -1.02 0.604 23.23 23.35 1.03 0.621 /
Left Edge 10 9400 1880.00 0.38 0.133 23.23 23.35 1.03 0.137 /
RMC Right Edge 10 9400 1880.00 0.25 0.139 23.23 23.35 1.03 0.143 /
10 9400 1880.00 -0.72 0.849 23.23 23.35 1.03 0.873 6#
Bottom Edge 10 9262 1852.40 -0.56 0.823 23.15 23.35 1.05 0.862 /
10 9538 1907.60 0.16 0.789 23.17 23.35 1.04 0.822 /
Note: For this band, the EUT does not support Power Reduction under Hotspot mode.

10.4WCDMA Band 5

Head
Left Cheek 0 4233 846.60 0.02 0.319 23.06 23.15 1.02 0.326 7#
Left Tilt 0 4233 846.60 -0.46 0.173 23.06 23.15 1.02 0.177 /
Rue Right Cheek 0 4233 846.60 0.48 0.293 23.06 23.15 1.02 0.299 /
Right Tilt 0 4233 846.60 -1.61 0.173 23.06 23.15 1.02 0.177 /
Body-worn Accessory & Hotspot
Front Side 10 4233 846.60 -1.42 0.298 23.06 23.15 1.02 0.304 /
Back Side 10 4233 846.60 0.21 0.413 23.06 23.15 1.02 0.422 8#
RMC Left Edge 10 4233 846.60 -2.55 0.199 23.06 23.15 1.02 0.203 /
Right Edge 10 4233 846.60 1.12 0.323 23.06 23.15 1.02 0.330 /
Bottom Edge 10 4233 846.60 -2.75 0.132 23.06 23.15 1.02 0.135 /
Note: For this band, the EUT does not support Power Reduction under Hotspot mode.
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10.5LTE Band 4 (20MHz Bandwidth)
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19 Max. 19
Power Meas.
Dist. Freq. RB RB Meas. tune-up Scaling Scaled Meas.
Mode Position Ch. Drift Power
(mm) (MHz) | Numb. | Start SAR Power Factor SAR No.
(%) (dBm)
(W/Kg) (dBm) (W/Kg)
Head
20300 | 1745 1 Low -2.24 0.296 23.44 23.55 1.03 0.304 /
Left Cheek 0
20300 | 1745 50 Low -1.78 0.201 22.43 22.55 1.03 0.207 /
20300 | 1745 1 Low -0.78 0.119 23.44 23.55 1.03 0.122 /
Left Tilt 0
20300 1745 50 Low 1.26 0.098 22.43 22.55 1.03 0.101 /
QPSK
20300 1745 1 Low -3.96 0.387 23.44 23.55 1.03 0.397 o#
Right Cheek 0
20300 1745 50 Low 1.15 0.296 22.43 22.55 1.03 0.304 /
20300 1745 1 Low -2.96 0.112 23.44 23.55 1.03 0.115 /
Right Tilt 0
20300 | 1745 50 Low 1.27 0.093 22.43 22.55 1.03 0.096 /
Body-worn Accessory & Hotspot
20300 | 1745 1 Low 1.17 0.529 23.44 23.55 1.03 0.543 /
Front Side 10
20300 | 1745 50 Low 2.99 0.416 22.43 22.55 1.03 0.428 /
20300 | 1745 1 Low -1.26 0.609 23.44 23.55 1.03 0.625 10#
Back Side 10
20300 | 1745 50 Low -2.56 0.485 22.43 22.55 1.03 0.499 /
20300 | 1745 1 Low -0.03 0.176 23.44 23.55 1.03 0.181 /
QPSK Left Edge 10
20300 | 1745 50 Low 1.75 0.155 22.43 22.55 1.03 0.159 /
20300 1745 1 Low 4.41 0.145 23.44 23.55 1.03 0.149 /
Right Edge 10
20300 1745 50 Low -1.88 0.127 22.43 22.55 1.03 0.131 /
20300 | 1745 1 Low -1.43 0.696 23.44 23.55 1.03 0.714 11#
Bottom Edge 10
20300 | 1745 50 Low -1.37 0.588 22.43 22.55 1.03 0.604 /

Note: For this band, the EUT does not support Power Reduction under Hotspot mode.
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10.6LTE Band 28 (20MHz Bandwidth)
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19 Max. 19
Power Meas.
Dist. Freq. RB RB Meas. tune-up Scaling Scaled Meas.
Mode Position Ch. Drift Power
(mm) (MHz) | Numb. | Start SAR Power Factor SAR No.
(%) (dBm)
(W/Kg) (dBm) (W/Kg)
Head
27560 738 1 High -3.06 0.363 22.69 22.80 1.03 0.372 12#
Left Cheek 0
27560 738 50 High -2.17 0.285 21.54 21.65 1.03 0.292 /
27560 738 1 High 0.93 0.186 22.69 22.80 1.03 0.191 /
Left Tilt 0
27560 738 50 High 242 0.129 21.54 21.65 1.03 0.132 /
QPSK
27560 738 1 High 3.55 0.312 22.69 22.80 1.03 0.320 /
Right Cheek 0
27560 738 50 High 2.1 0.226 21.54 21.65 1.03 0.232 /
27560 738 1 High -0.07 0.173 22.69 22.80 1.03 0.177 /
Right Tilt 0
27560 738 50 High 0.59 0.137 21.54 21.65 1.03 0.141 /
Body-worn Accessory & Hotspot
27560 738 1 High 1.14 0.298 22.69 22.80 1.03 0.306 /
Front Side 10
27560 738 50 High 242 0.236 21.54 21.65 1.03 0.242 /
27560 738 1 High -0.07 0.488 22.69 22.80 1.03 0.501 13#
Back Side 10
27560 738 50 High -1.33 0.382 21.54 21.65 1.03 0.392 /
27560 738 1 High -2.58 0.196 22.69 22.80 1.03 0.201 /
QPSK Left Edge 10
27560 738 50 High -3.62 0.153 21.54 21.65 1.03 0.157 /
27560 738 1 High 1.14 0.368 22.69 22.80 1.03 0.377 /
Right Edge 10
27560 738 50 High -1.78 0.294 21.54 21.65 1.03 0.302 /
27560 738 1 High -2.37 0.084 22.69 22.80 1.03 0.086 /
Bottom Edge 10
27560 738 50 High -3.88 0.060 21.54 21.65 1.03 0.062 /

Note: For this band, the EUT does not support Power Reduction under Hotspot mode.
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10.7WIFI 2.4GHz

Head
Left Cheek 0 1 2462 -1.56 0.139 13.09 13.20 1.03 0.143 /
Left Tilt 0 1 2462 -2.38 0.102 13.09 13.20 1.03 0.105 /
802.11b
Right Cheek 0 1 2462 -2.05 0.376 13.09 13.20 1.03 0.386 14#
Right Tilt 0 11 2462 -3.35 0.224 13.09 13.20 1.03 0.230 /
Body-worn Accessory & Hotspot
Front Side 10 1 2462 0.29 0.196 13.09 13.20 1.03 0.201 /
Back Side 10 1 2462 1.12 0.329 13.09 13.20 1.03 0.337 /
802.11b
Right Edge 10 1 2462 -0.46 0.424 13.09 13.20 1.03 0.435 15#
Top Edge 10 1 2462 -2.79 0.113 13.09 13.20 1.03 0.116 /
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11 SAR Measurement Variability

According to KDB 865664 D01, SAR measurement variability was assessed for each frequency band, which is
determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media are required for SAR measurements in a
frequency band, the variability measurement procedures should be applied to the tissue medium with the
highest measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium.
Alternatively, if the highest measured SAR for both head and body tissue-equivalent media are < 1.45 W/kg and
the ratio of these highest SAR values, i.e., largest divided by smallest value, is < 1.10, the highest SAR
configuration for either head or body tissue-equivalent medium may be used to perform the repeated
measurement. These additional measurements are repeated after the completion of all measurements
requiring the same head or body tissue-equivalent medium in a frequency band. The test device should be
returned to ambient conditions (normal room temperature) with the battery fully charged before it is re-mounted
on the device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated
results.

SAR repeated measurement procedure:
1. When the highest measured SAR is < 0.80 W/kg, repeated measurement is not required.
2. When the highest measured SAR is >= 0.80 W/kg, repeat that measurement once.

3. If the ratio of largest to smallest SAR for the original and first repeated measurements is > 1.20, or when the
original or repeated measurement is >= 1.45 W/kg, perform a second repeated measurement.

4. If the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20, and
the original, first or second repeated measurement is >= 1.5 W/kg, perform a third repeated measurement.

Frequency Highest Repeated Highest
RF Exposure Largest to Smallest
Band Wireless Band Test Position Measured SAR SAR Measured SAR
Conditions SAR Radio
(MHz) (Wikg) (Yes/No) (W/kg)
WCDMA Band 2 Body Bottom Edge 0.849 Yes 0.827 1.03
1900
WCDMA Band 2 Body Bottom Edge 0.823 Yes 0.816 1.01
Note: The ratio of largest to smallest SAR for the original and first repeated measurements is < 1.20, the second repeated
measurement is not required.
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12 SIMULTANEOUS TRANSMISSION

Simultaneous transmission SAR test exclusion is determined for each operating configuration and exposure
condition according to the reported standalone SAR of each applicable simultaneous transmitting antenna.
When the sum of SAR 1g of all simultaneously transmitting antennas in an operating mode and exposure
condition combination is within the SAR limit (SAR 1g 1.6 W/Kkg), the simultaneous transmission SAR is not
required. When the sum of SAR 1g is greater than the SAR limit (SAR 1g 1.6 W/kg), SAR test exclusion is
determined by the SAR to Peak Location Ratio (SPLSR).

12.1 Simultaneous Transmission Mode Consider

e Fiodls 2.4G WLAN & 2.4G Bluetooth
Head Body-worn Hotspot
GSM +2.4G WLAN +2.4G WLAN -
! (Voice) -- + Bluetooth --
5 GSM - +2.4G WLAN +2.4G WLAN
(Data) -- + Bluetooth
WCDMA +2.4G WLAN +2.4G WLAN +2.4G WLAN
3 RMC -- + Bluetooth --
4 LTE +2.4G WLAN +2.4G WLAN +2.4G WLAN
- + Bluetooth --
Note:
1.  2G&3G&4G share the same antenna and can’t transmit simultaneously.
2. The Bluetooth and 2.4G WLAN share the same antenna, can’t transmitting together.
3. 2.4G WLAN can transmit simultaneously with each WWAN.
4. 2.4G WLAN supports hotspot mode.

49/ 156



w Report No.: BL-SZ1680042-701

12.2Estimated SAR Calculation

According to KDB 447498 D01 when standalone SAR test exclusion applies to an antenna that transmits
simultaneously with other antennas, the standalone SAR was estimated according to following formula to result
in substantially conservative SAR values of <= 0.4 W/kg to determine simultaneous transmission SAR test
exclusion.

Max.Tune Up Power(mw) , + fon:
Min Test Separation Dis tan ce X

Estimated SAR =

(where ¥ =7.5for 1-g SAR)

If the minimum test separation distance is < 5 mm, a distance of 5 mm is used for estimated SAR calculation.
When the test separation distance is > 50 mm, the 0.4 W/kg is used for SAR-1g.

Max. Max.
Antenna Calculation | Estimated
. SAR Tune-up | Tune-up | Frequency .
Band Mode Position To user . Distance/Gap SAR
Testing Power Power (GHz)

(mm) (mm) (W/kg)

(dBm) (mW)
Right Cheek 5 NO 5.05 3.20 2.480 5 0.134
Left Cheek 5 NO 5.05 3.20 2.480 5 0.134
Front Side 10 NO 5.05 3.20 2.480 10 0.067
Bluetooth | GFSK | Back Side 10 NO 5.05 3.20 2.480 10 0.067
Left Edge 10 NO 5.05 3.20 2.480 10 0.067
Right Edge 10 NO 5.05 3.20 2.480 10 0.067
Top Edge 10 NO 5.05 3.20 2.480 10 0.067

50 /156



.. BL-SZ1680042-701

e Ty

12.3Sum SAR of Simultaneous Transmission

12.3.1 Sum Head SAR of Simultaneous Transmission

Max. 1g SAR 1g Sum SAR SPLSR
Simultaneous Mode Mode
(W/kg) (W/kg) (Yes/No)
GSM Voice 0.264
GSM Voice + 2.4G WLAN 0.650 No
2.4G WLAN 0.386
WCDMA RMC 0.326
WCDMA RMC +2.4G WLAN 0.712 No
2.4G WLAN 0.386
LTE QPSK 0.397
LTE QPSK + 2.4G WLAN 0.783 No
2.4G WLAN 0.386
12.3.2 Sum Body-worn SAR of Simultaneous Transmission
: Max. 1g SAR 1g Sum SAR SPLSR
Simultaneous Mode Mode
(W/kg) (W/kg) (Yes/No)
GSM Voice 0.357
GSM Voice + 2.4G WLAN 0.694 No
2.4G WLAN 0.337
GSM Voice 0.357
GSM Voice + Bluetooth 0.424 No
Bluetooth 0.067
WCDMA RMC 0.621
WCDMA RMC +2.4G WLAN 0.958 No
2.4G WLAN 0.337
WCDMA RMC 0.621
WCDMA RMC + Bluetooth 0.688 No
Bluetooth 0.067
LTE QPSK 0.625
LTE QPSK + 2.4G WLAN 0.962 No
2.4G WLAN 0.337
LTE QPSK 0.625
LTE QPSK + Bluetooth 0.692 No
Bluetooth 0.067
12.3.3 Sum Hotspot mode SAR of Simultaneous Transmission
: Max. 1g SAR 1g Sum SAR SPLSR
Simultaneous Mode Mode
(W/kg) (W/kg) (Yes/No)
GSM DATA 0.611
GSM DATA + 2.4G WLAN 1.046 No
2.4G WLAN 0.435
WCDMA RMC 0.873
WCDMA RMC + 2.4G WLAN 1.308 No
2.4G WLAN 0.435
LTE QPSK 0.714
LTE QPSK + 2.4G WLAN 1.149 No
2.4G WLAN 0.435
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13 TEST EQUIPMENTS LIST

Description Manufacturer Model Serial No. Cal. Date Cal. Due
PC Dell N/A N/A N/A N/A
750MHz Dipole SATIMO SID 750 S/N 25/13 DIP 0G750-253 2015/03/16 2018/03/15
835MHz Dipole SATIMO SID 835 S/N 25/13 DIP 0G835-246 2015/03/16 2018/03/15
1800MHz Dipole SATIMO SID 1900 S/N 25/13 DIP 1G800-248 2015/03/16 2018/03/15
1900MHz Dipole SATIMO SID 1900 S/N 25/13 DIP 1G900-249 2015/03/16 2018/03/15
2450MHz Dipole SATIMO SID 2450 S/N 25/13 DIP 2G450-251 2015/03/16 2018/03/15
E-Field Probe MVG SSE2 S/N 34/15 EPGO 265 2015/10/12 2016/10/11
Antenna SATIMO ANTA3 SN 17/13 ZNTA45 N/A N/A
Phantom1 SATIMO SAM SN 30/13 SAM103 N/A N/A
Phantom2 SATIMO SAM SN 30/13 SAM104 N/A N/A
Dielectric Probe Kit SATIMO SCLMP SN 25/13 OCPG56 2015/08/17 2016/08/16
MultiMeter Keithley Mu;t(i)l\élzter 4024022 2016/07/13 2017/07/12
Signal Generator R&S SMF100A 1167.0000k02/104260 2016/07/13 2017/07/12
Power Meter Agilent E4419B GB40201833 2016/07/13 2017/07/12
Power Sensor R&S NRP-Z21 103971 2016/07/13 2017/07/12
Power Amplifier SATIMO 6552B 22374 N/A N/A
Wireless Communication
Test Set R&S CMW 500 138884 2016/07/13 2017/07/12
Network Analyzer R&S Z\VL-6 101380 2016/07/13 2017/07/12
Attenuator COM-MW ZA-S1-31 1305003187 N/A N/A
Directional coupler AA-MCS AAMCS-UDC 000272 N/A N/A
Note: Per KDB 865664 Dipole SAR Validation Verification, BALUN LAB has adopted 3 years calibration
intervals. On annual basis, every measurement dipole has been evaluated and is in compliance with the
following criteria:
1. There is no physical damage on the dipole;
2. System validation with specific dipole is within 10% of calibrated value;
3. Return-loss in within 20% of calibrated measurement.
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ANNEX A SIMULATING LIQUID VERIFICATION RESULT

Report No.: BL-SZ1680042-701

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an SCLMP Dielectric

Probe Kit.
Meas. Target - o
- . Meas. - Target Conductivity | Permittivity
Liquid Fre. | Temp. | Conductivity . Conductivity o
Date . Permittivity Permittivity Tolerance Tolerance
Type | (MHz) | (°C) (0) (0)
(¢) (€) (%) (%)
(S/m) (S/m)
2016.08.07 | Head 750 20.5 0.89 41.92 0.89 41.90 0.00 0.05
2016.08.07 | Body 750 20.5 0.97 56.18 0.96 55.50 1.04 1.23
2016.08.09 | Head 835 216 0.88 41.71 0.90 41.50 -2.22 0.51
2016.08.09 | Body 835 216 1.00 53.13 0.97 55.20 3.09 -3.75
2016.08.07 | Head 1800 20.5 1.41 39.82 1.40 40.00 0.71 -0.45
2016.08.07 | Body 1800 20.5 1.50 52.76 1.52 53.30 -1.32 -1.01
2016.08.08 | Head | 1900 20.9 1.40 39.65 1.40 40.00 0.00 -0.88
2016.08.08 | Body | 1900 20.9 1.50 54.39 1.52 53.30 -1.32 2.05
2016.08.08 | Head 2450 20.9 1.85 39.98 1.80 39.20 2.78 1.99
2016.08.08 | Body 2450 20.9 2.00 51.96 1.95 52.70 2.56 -1.40

Note: The tolerance limit of Conductivity and Permittivity isz 5%.
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w Report No.: BL-SZ1680042-701

ANNEX B SYSTEM CHECK RESULT

Comparing to the original SAR value provided by SATIMO, the validation data should be within its specification
of 10%(for 1 g).

Measured
ik Liquid Freq. | Power i Normalized | Dipole SAR | Tolerance | Targeted | Tolerance
Type (MHz) | (mW) SAR (W/kg) (W/kg) (%) SAR(W/kg) (%)
(Wikg)

2016.08.07 Head 750 100 0.876 8.76 8.60 1.86 8.49 3.18
2016.08.07 | Body 750 100 0.869 8.69 8.91 -2.47 8.49 2.36
2016.08.09 Head 835 100 0.984 9.84 9.81 0.31 9.56 2.93
2016.08.09 Body 835 100 1.009 10.09 10.53 -4.18 9.56 5.54
2016.08.07 Head 1800 100 4.096 40.96 38.72 5.79 38.40 6.67
2016.08.07 Body 1800 100 4.120 41.20 40.42 1.93 38.40 7.29
2016.08.08 Head 1900 100 4.098 40.98 40.75 0.56 39.70 3.22
2016.08.08 Body 1900 100 4.164 41.64 42.06 -1.00 39.70 4.89
2016.08.08 Head 2450 100 5.213 51.13 54.29 -5.82 52.40 -2.42
2016.08.08 Body 2450 100 5.291 52.91 54.70 -3.27 52.40 0.97

Note: The tolerance limit of System validation is £10%.
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w Report No.: BL-SZ1680042-701

System Performance Check Data(750 MHz Head)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.08.07

Measurement duration: 13 minutes 27 seconds
Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 750MHz
Signal cw
Frequency (MHz) 750MHz
Relative permittivity (real part) 41.923526
Conductivity (S/m) 0.887686
Power drift (%) -3.100000
Ambient Temperature: 21.7C
Liquid Temperature: 20.5C
ConvF: 1.81
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1680042-701

Maximum location: X=1.00, Y=0.00
SAR Peak: 1.28 W/kg

SAR 10g (W/Kg) 0.583457
SAR1g (W/Kg) 0.876462
Z Axis Scan
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N
1.0 N
= N
& 0.8 N,
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0.4 e
""-....______
0.1 l
0.02.55.07.5 125 17.5 225 27T.5 32.5 40.0
T (mm)
3D screen shot Hot spot position
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Report No.: BL-SZ1680042-701

System Performance Check Data(750 MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.08.07

Measurement duration: 13 minutes 13 seconds
Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 750MHz
Signal cw
Frequency (MHz) 750.000000
Relative permittivity (real part) 56.181739
Conductivity (S/m) 0.973268
Power drift (%) -0.600000
Ambient Temperature: 21.7C
Liquid Temperature: 20.5C
ConvF: 1.88
Crest factor: 1:1
SURFACE SAR VOLUME SAR

AL Vi seali thrien Gt eyllal Tatir face

glicd Taterfacs
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LUI Report No.: BL-SZ1680042-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 1.20 W/kg

SAR 10 g (W/Kg) 0.572395
SAR1g (W/Kg) 0.868736
Z Axis Scan
1.2_\
1.0
Wos \\\
s N
e 08 ~
i M
0.4 1""-.
0.1 T —— .
0.02.55.07.5 125 175 225 275 325 40.0
Z (mm)

3D screen shot Hot spot position
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Report No.: BL-SZ1680042-701

System Performance Check Data(835MHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

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

Date of measurement: 2016.08.09
Measurement duration: 13 minutes 41 seconds
Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 835 MHz
Signal cw
Frequency (MHz) 835.000000
Relative permittivity (real part) 41.707351
Conductivity (S/m) 0.881784
Power drift (%) 0.130000
Ambient Temperature: 22.9C
Liquid Temperature: 21.6C
ConvF: 2.04
Crest factor: 1:1
VOLUME SAR

SURFACE SAR

SUE Viswalivalhon G aplicad L

S5 Vimmabsvabs i it aphis el Laier fuce
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Maximum

Report No.: BL-SZ1680042-701

location: X=1.00, Y=0.00

SAR Peak: 1.27 W/kg

SAR 10 g (W/Kg) 0.596325
SAR 1 g (W/Kg) 0.983612
Z Axis Scan
1.3-
1.2
N
1.0 \.\
;'f 0.8 AN
= o
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0.4 -
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0. 1—I i ]
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3D screen shot
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Report No.: BL-SZ1680042-701

System Performance Check Data(835MHz Body)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

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

Date of measurement: 2016.08.09
Measurement duration: 13 minutes 25 seconds
Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 835MHz
Signal Cw
Frequency (MHz) 835.000000
Relative permittivity (real part) 53.131258
Conductivity (S/m) 1.001251
Power drift (%) 0.190000
Ambient Temperature: 22.9C
Liquid Temperature: 21.6C
ConvF: 2.12
Crest factor: 1:1
SURFACE SA
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Report No.: BL-SZ1680042-701

Maximum location: X=0.00, Y=0.00
SAR Peak: 1.39 W/kg

SAR 10 g (W/Kg)

0.648692

SAR1g (W/Kg)

1.009215

Z Axis Scan
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Report No.: BL-SZ1680042-701

System Performance Check Data(1800MHz Head)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=8 mm, dy=8 mm, dz=5 mm
Date of measurement: 2016.08.07

Measurement duration: 14 minutes 32 seconds
Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 1800 MHz
Signal cw
Frequency (MHz) 1800.000000
Relative permittivity (real part) 39.821584
Conductivity (S/m) 1.406899
Power drift (%) 0.680000
Ambient Temperature: 21.7C
Liquid Temperature: 20.5C
ConvF: 2.04
Crest factor: 1:1
VOLUME SAR

SURFACE SAR

ALl
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Report No.: BL-SZ1680042-701

Maximum location: X=1.00, Y=0.00
SAR Peak: 6.46 W/kg

SAR 10 g (W/Kg) 1.971052
SAR 1 g (W/Kg) 4.096261
Z Axis Scan
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3
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Report No.: BL-SZ1680042-701

System Performance Check Data(1800MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.08.07

Measurement duration: 14 minutes 16 seconds
Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 1800MHz
Signal cw
Frequency (MHz) 1800.000000
Relative permittivity (real part) 52.716385
Conductivity (S/m) 1.504682
Power drift (%) 0.230000
Ambient Temperature: 21.7C
Liquid Temperature: 20.5C
ConvF: 2.08
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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LU Report No.: BL-SZ1680042-701

Maximum location: X=2.00, Y=2.00
SAR Peak: 6.85 W/kg

SAR 10 g (W/Kg) 1.991365

SAR 1g (W/Kg) 4.120352

Z Axis Scan
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Report No.: BL-SZ1680042-701

System Performance Check Data(1900MHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8mm,dy=8mm

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

Date of measurement: 2016.08.08

Measurement duration: 13 minutes 25 seconds

Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 1900MHz
Signal cw
Frequency (MHz) 1900.000000
Relative permittivity (real part) 39.645874
Conductivity (S/m) 1.398562
Power drift (%) 0.530000
Ambient Temperature: 22.6C
Liquid Temperature: 20.9C
ConvF: 2.35
Crest factor: 1:1
SURFACE SAR VOLUME SAR

Srglien faterfas
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Report No.: BL-SZ1680042-701

Maximum location: X=2.00, Y=-1.00
SAR Peak: 6.58W/kg

/

SAR 10g (W/Kg) 2.004256
SAR1g (W/Kg) 4.097814
Z Axis Scan
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Report No.: BL-SZ1680042-701

System Performance Check Data(1900MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2016.08.08

Measurement duration: 13 minutes 19 seconds
Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 1900MHz
Signal cw
Frequency (MHz) 1900.000000
Relative permittivity (real part) 54.393698
Conductivity (S/m) 1.498258
Power drift (%) 0.880000
Ambient Temperature: 22.6C
Liquid Temperature: 20.9C
ConvF: 242
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1680042-701

Maximum location: X=2.00, Y=-1.00
SAR Peak: 6.96W/kg

SAR 10g (W/Kg) 2.042584

SAR 1g (W/Kg) 4.163515

Z Axis Scan
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Report No.: BL-SZ1680042-701

System Performance Check Data(2450MHz Head)

Type: Phone measurement (Complete)
E-Field Probe: SN 34/15 SSE2 EPGO265
Area scan resolution: dx=8 mm,dy=8 mm

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

Date of measurement: 2016.08.08
Measurement duration: 16 minutes 29 seconds
Experimental conditions.

Phantom File

surf_sam_plan.txt

Phantom Validation plane
Band 2450 MHz
Signal cw
Frequency (MHz) 2450.000000
Relative permittivity (real part) 39.982584
Conductivity (S/m) 1.851362
Power drift (%) -0.680000
Ambient Temperature: 22.6C
Liquid Temperature: 20.9C
ConvF: 2.47
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1680042-701

Maximum location: X=0.00, Y=-2.00
SAR Peak: 9.01 W/kg

SAR 10 g (W/Kg) 2.369862
SAR 1 g (W/Kg) 5.212514
Z Axis Scan
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Report No.: BL-SZ1680042-701

System Performance Check Data(2450MHz Body)

Type: Phone measurement (Complete)

E-Field Probe: SN 34/15 SSE2 EPG0265

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

Zoom scan resolution: dx=5mm, dy=5mm, dz=5mm
Date of measurement: 2016.08.08

Measurement duration: 16 minutes 37 seconds
Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Validation plane
Band 2450MHz
Signal cw
Frequency (MHz) 2450.000000
Relative permittivity (real part) 51.962268
Conductivity (S/m) 2.002515
Power drift (%) 0.220000
Ambient Temperature: 22.6C
Liquid Temperature: 20.9C
ConvF: 2.55
Crest factor: 1:1
SURFACE SAR VOLUME SAR
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Report No.: BL-SZ1680042-701

Maximum location: X=5.00, Y=-1.00
SAR Peak: 9.50 W/kg

SAR 10g (W/Kg) 2.469863

SAR1g (W/Kg) 5.291258

Z Axis Scan
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w Report No.: BL-SZ1680042-701

ANNEX C TEST DATA

MEAS. 1 Left Head with Cheek on Middle Channel in GSM 850 mode

Test Date: 9/8/2016

Measurement duration: 9 minutes 43 seconds

Signal: GSM, f=836.6 MHz, Duty Cycle: 1:8.3

Liquid Parameters: Permittivity: 41.72; Conductivity: 0.88 S/m
Test condition: Ambient Temperature: 22.9°C, Liquid Temperature: 21.6TC
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.04
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-48.000000, Y=-36.000000

SAR 10g (W/Kg): 0.190758

SAR 1g (W/Kg): 0.255677

Power drift (%): 4.14

3D screen shot
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w Report No.: BL-SZ1680042-701

MEAS. 2 Body Plane with Back Side 10mm on Low Channel in GPRS850-12

mode
Test Date: 9/8/2016
Measurement duration: 9 minutes 47 seconds
Signal: GSM, f=824.2 MHz, Duty Cycle: 1:2.0
Liquid Parameters: Permittivity: 53.32; Conductivity: 0.99 S/m
Test condition: Ambient Temperature: 22.9°C, Liquid Temperature: 21.6TC
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.12
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-4.000000, Y=-24.000000
SAR 10g (W/Kg): 0.395206
SAR 1g (W/Kg): 0.537176
Power drift (%): -0.01

3D screen shot
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Report No.: BL-SZ1680042-701

MEAS. 3 Right Head with Cheek on High Channel in GSM 1900 mode

Test Date:
Measurement duration:
Signal:

Liquid Parameters:
Test condition:
Probe:

Area Scan:

Zoom Scan:
Maximum location:
SAR 10g (W/Kg):
SAR 1g (W/Kg):
Power drift (%):

3D screen shot

Z Axis Scan
0. 36 -5

8/8/2016

9 minutes 28 seconds

GSM, f=1909.8 MHz, Duty Cycle: 1:8.3
Permittivity: 39.60; Conductivity: 1.41 S/m
Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
SN 34/15 SSE2 EPG0265, ConvF: 2.35
sam_direct_droit2 surf12mm.txt, h= 5.00 mm
5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
X=-48.000000, Y=-48.000000
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w Report No.: BL-SZ1680042-701

MEAS. 4 Body Plane with Back Side 10mm on High Channel in GPRS1900-8

mode
Test Date: 8/8/2016
Measurement duration: 8 minutes 25 seconds
Signal: GSM, f=1909.8 MHz, Duty Cycle: 1:4.0
Liquid Parameters: Permittivity: 54.36; Conductivity: 1.52 S/m
Test condition: Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.42
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-16.000000, Y=0.000000
SAR 10g (W/Kg): 0.318677
SAR 1g (W/Kg): 0.597849
Power drift (%): -1.74

3D screen shot
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MEAS. 5 Right Head with Cheek on Middle Channel in WCDMA Band 2 mode

Test Date: 8/8/2016

Measurement duration: 16 minutes 28 seconds

Signal: WCDMA, =1880.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 39.75; Conductivity: 1.40 S/m
Test condition: Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.35
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 7X7X7,dx=5mm, dy=5mm, dz=5mm,Complete
Maximum location: X=-60.000000, Y=-12.000000

SAR 10g (W/Kg): 0.165207

SAR 1g (W/Kg): 0.254168

Power drift (%): -1.40

3D screen shot

Z Axis Scan
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w Report No.: BL-SZ1680042-701

MEAS. 6 Body Plane with Bottom Edge 10mm on Middle Channel in WCDMA

Band 2 mode

Test Date: 8/8/2016

Measurement duration: 8 minutes 26 seconds

Signal: WCDMA, f=1880.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 54.45; Conductivity: 1.49 S/m
Test condition: Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.42
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-16.000000, Y=-12.000000

SAR 10g (W/Kg): 0.463521

SAR 1g (W/Kg): 0.849127

Power drift (%): -0.72

3D screen shot
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Report No.: BL-SZ1680042-701

MEAS. 7 Left Head with Cheek on High Channel in WCDMA Band 5 mode

Test Date:
Measurement duration:
Signal:

Liquid Parameters:
Test condition:
Probe:

Area Scan:

Zoom Scan:
Maximum location:
SAR 10g (W/Kg):
SAR 1g (W/Kg):
Power drift (%):

3D screen shot

Z Axis Scan
0. .39-

0.35-

9/8/2016

9 minutes 29 seconds

WCDMA, =846.6 MHz, Duty Cycle: 1:1.0
Permittivity: 41.55; Conductivity: 0.91 S/m
Ambient Temperature: 22.9°C, Liquid Temperature: 21.6C
SN 34/15 SSE2 EPG0265, ConvF: 2.04
sam_direct_droit2_surf12mm.txt, h= 5.00 mm
5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
X=-48.000000, Y=-36.000000
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MEAS. 8 Body Plane with Back Side 10mm on High Channel in WCDMA Band

5 mode
Test Date: 9/8/2016
Measurement duration: 11 minutes 27 seconds
Signal: WCDMA, =846.6 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 53.00; Conductivity: 1.01 S/m
Test condition: Ambient Temperature: 22.9°C, Liquid Temperature: 21.6TC
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.12
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=8.000000, Y=-24.000000
SAR 10g (W/Kg): 0.308418
SAR 1g (W/Kg): 0.412768
Power drift (%): 0.21

3D screen shot

Z Axis Scan
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MEAS. 9 Right Head with Cheek on High Channel in LTE Band 4 mode with

1RB
Test Date: 7/8/2016
Measurement duration: 9 minutes 48 seconds
Signal: LTE, f=1745 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 40.10; Conductivity: 1.37 S/m
Test condition: Ambient Temperature: 21.7°C, Liquid Temperature: 20.5C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.04
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-48.000000, Y=-48.000000
SAR 10g (W/Kg): 0.240992
SAR 1g (W/Kg): 0.387293
Power drift (%): -3.96

3D screen shot

Z Axis Scan

=

SHE (fflkg)
=
Ll
|

™
M
1= ¥
0. 1—I
0.02.55.0T7.5 12.5 1T.5 225 2T.5 J2.5 40. 0
Z [mm)

]

83 /156



w Report No.: BL-SZ1680042-701

MEAS. 10 Body Plane with Back Side 10mm on High Channel in LTE Band 4

mode with 1RB

Test Date: 7/8/2016

Measurement duration: 10 minutes 10 seconds

Signal: LTE, f=1745 MHz, Duty Cycle: 1:1.0

Liquid Parameters: Permittivity: 53.15; Conductivity: 1.45 S/m
Test condition: Ambient Temperature: 21.7°C, Liquid Temperature: 20.5C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.08
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=8.000000, Y=-24.000000

SAR 10g (W/Kg): 0.375922

SAR 1g (W/Kg): 0.609229

Power drift (%): -1.26

3D screen shot
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w Report No.: BL-SZ1680042-701

MEAS. 11 Body Plane with Bottom Edge 10mm on High Channel in LTE Band

4 mode with 1RB

Test Date: 7/8/2016

Measurement duration: 10 minutes 10 seconds

Signal: LTE, f=1745 MHz, Duty Cycle: 1:1.0

Liquid Parameters: Permittivity: 53.15; Conductivity: 1.45 S/m
Test condition: Ambient Temperature: 21.7°C, Liquid Temperature: 20.5C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.08
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-4.000000, Y=24.000000

SAR 10g (W/Kg): 0.389940

SAR 1g (W/Kg): 0.695596

Power drift (%): -1.43

3D screen shot
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w Report No.: BL-SZ1680042-701

MEAS. 12 Left Head with Cheek on High Channel in LTE Band 28 mode with

1RB
Test Date: 7/8/2016
Measurement duration: 9 minutes 42 seconds
Signal: LTE, f=738.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 42.58; Conductivity: 0.88 S/m
Test condition: Ambient Temperature: 21.7°C, Liquid Temperature: 20.5C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 1.81
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-48.000000, Y=-36.000000
SAR 10g (W/Kg): 0.280279
SAR 1g (W/Kg): 0.362600
Power drift (%): -3.06

3D screen shot
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w Report No.: BL-SZ1680042-701

MEAS. 13 Body Plane with Back Side 10mm on High Channel in LTE Band 28

mode with 1RB

Test Date: 7/8/2016

Measurement duration: 10 minutes 30 seconds

Signal: LTE, f=738.0 MHz, Duty Cycle: 1:1.0

Liquid Parameters: Permittivity: 57.14; Conductivity: 0.93 S/m
Test condition: Ambient Temperature: 21.7°C, Liquid Temperature: 20.5C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 1.88
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 5x5x7,dx=8mm, dy=8mm, dz=5mm,Complete
Maximum location: X=-4.000000, Y=0.000000

SAR 10g (W/Kg): 0.374319

SAR 1g (W/Kg): 0.488473

Power drift (%): -0.07

3D screen shot
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@@ﬂ Report No.: BL-SZ1680042-701

MEAS. 14 Right Head with Cheek on High Channel in IEEE 802.11 b mode

Test Date: 8/8/2016

Measurement duration: 12 minutes 33 seconds

Signal: WLAN, f=2462.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 39.91; Conductivity: 1.86 S/m
Test condition: Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.47
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 7X7X7,dx=5mm, dy=5mm, dz=5mm,Complete
Maximum location: X=-24.000000, Y=24.000000

SAR 10g (W/Kg): 0.171111

SAR 1g (W/Kg): 0.376487

Power drift (%): -2.05

3D screen shot
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w Report No.: BL-SZ1680042-701

MEAS. 15 Body Plane with Back Side 10mm on High Channel in IEEE 802.11 b

mode

Test Date: 8/8/2016

Measurement duration: 17 minutes 36 seconds

Signal: WLAN, f=2462.0 MHz, Duty Cycle: 1:1.0
Liquid Parameters: Permittivity: 51.90; Conductivity: 2.03 S/m
Test condition: Ambient Temperature: 22.6°C, Liquid Temperature: 20.9°C
Probe: SN 34/15 SSE2 EPG0265, ConvF: 2.55
Area Scan: sam_direct_droit2_surf12mm.txt, h=5.00 mm
Zoom Scan: 7X7x7,dx=5mm, dy=5mm, dz=5mm,Complete
Maximum location: X=8.000000, Y=12.000000

SAR 10g (W/Kg): 0.206668

SAR 1g (W/Kg): 0.424234

Power drift (%): -0.46

3D screen shot
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ANNEX D EXTERNAL PHOTOS

Please refer the document “BL-SZ1680042-AW.pdf”.

ANNEX E SAR TEST SETUP PHOTOS

Please refer the document “BL-SZ1680042-AS.pdf”.
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w Report No.: BL-SZ1680042-701

ANNEX F CALIBRATION REPORT

F.1 E-Field Probe

COMOSAR E-Field Probe Calibration Report

Ref : ACR.299.1.15.SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 34/15 EPGO265

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

e,
N\ S 7
SN,

://—\\ s - Ra—
7~ |ACCREDITED)
AT D — -

on CEXT 323484

Calibration Date: 10/12/2015

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in MVG USA using the CALISAR / CALIBAIR test bench, for use
with a COMOSAR system only. All calibration results are traceable to national metrology

institutions.
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LU Report No.: BL-SZ1680042-701

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACR29ILISSATU
Name Function Date Signature
Prepared by : Jérome LUC Product Manager 10/26/2015 ﬁ’
Checked by : Jéréme LUC Product Manager 10/26/2015 ﬁ
Approved by : Kim RUTKOWSKI Quality Manager 10126/2015 | Jucthoni/h

Customer Name

SHENZHEN
BALUN
TECHNOLOGY
Co..Ltd.

Distribution ;

Issue Date Modifications
A 10/26/2015 Initial release
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The information comained herein is to be used only for the purpose for which it is submitted and is not ta
be released in whole or part without written approval of MVG.
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Report No.: BL-SZ1680042-701

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR.299.1.15.SATU. A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number SN 34/15 EPGO265
Product Condition (new / used) New
Frequency Range of Probe 0.45 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.192 MQ
Dipole 2: R2=0.230 MQ
Dipole 3: R3=0.205 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the IEEE 1528. OET 65 Bulletin C and
CEVIEC 62209 standards.

Figure 1 - M1 G COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEIVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

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: 4/10
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Report No.: BL-SZ1680042-701

mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR251 15 SATU. A&

3.2 SENSITIVITY

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

3.3 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

3.4 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid. with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°~180°) in 15° increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

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

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEIIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Tincertainty analysis of the probe calibration in waveguide
Uncertainty Probability 2 i " Standard
ERROR SOURCHES value (%) Distribution i) h Uncertainty (%)

Incident or forward power 3.00% Rectangular \/5 1 1.732%
Reflected power 3.00% Rectangular — \/5 — 1 1.732%
Liquid conductivity 5.00% Rectangular —_— ‘5 — 1 2.887%
Ligquid permittivity 4.00% Rectangular —_— \/3 — 1 2.309%

1 e 0 5 —\/3_ 20,
Field homogeneity 3.00% Rectangular 1 1.732%
Field probe positioning 5.00% Rectangular \/5 | 1 2.887%
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT

Field probe linearity 3.00% Rectangular ﬁ | 1 1.732%

Combined standard uncertainty e} 5.831%
Expanded uncertainty 12.0%

95 % confidence level k = 2 el

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %

5.1 SENSITIVITY IN AIR

Nommx dipole | Normy dipole | Normz dipole
1 (uV/(V/im)?) | 2 (uVAV/m)*) |3 (uV/A(V/im)>)
0.72 0.81 0.85

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 90 95

Calibration curves ei=f(V) (i=1.2.3) allow to obtain E-field value using the formula:

E=Ja’+5f+@2

Calibration curves

1097~ = ——— =
800 ——
H T
= 600 ] Dipole 1
- =
T e e il Dipale 2
e
s 4
‘ =
200 o=
1= '
000 D02 004 005 008 010 012 014 016 018 020
Vaoltage (V]
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR:2990 15 SATU. &

52 LINEARITY
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Linearity +/-1.61% (+/-0.07dB)

5.3 SENSITIVITY IN LIQUID

Liqud Frequency Permittivity Epsilon (S/m) ConvF
(MHz +/-
100MHz)

HL450 450 4412 0.88 1.85
BL450 450 58.92 1.00 1.90
HL750 750 42.24 0.90 1.81
BL750 750 56.85 0.99 1.88
HLSS0 835 43.02 0.90 2.04
BL850 835 53.72 0,98 212
HL900 900 4247 0.99 1.86
BLO0O 900 56.97 1.09 1.92
HL1800 1800 4224 1.40 2.04
BL1800 1800 53.53 1.53 2.08
HL1900 1900 40.79 1.42 235
BL1900 1900 54.47 1.57 2.42
HL2000 2000 40.52 1.44 223
BI2000 2000 54.18 1.56 2.32
HI2450 2450 38.73 1.81 2.47
BL2450 2450 5323 1.96 2.55
HL2600 2600 38.54 1.95 236
BL2600 2600 52.07 2.23 2.43
HL5200 5200 36.80 4.84 1.81
BL5200 5200 51.21 5.16 1.85
HL5400 5400 36.35 4.96 2.04
BL5400 5400 50.51 5.70 2.11
HIL5600 5600 3557 5.23 2.08
BL3600 5600 49.83 5.91 215
HL 5800 5800 35.30 547 1.88
BL5800 5800 49.03 6.28 1.93

LOWER DETECTION LIMIT: 7TmW/kg
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5.4 ISOTROPY

HL900 MHz

- Axial isotropy:
- Hemispherical isotropy:

HL1800 MHz
- Axial isotropy:

- Hemispherical isotropy:

0.04 dB
0.06 dB

Isotropy curves.
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HLS600 MHz
- Axial isotropy: 0.06 dB
- Hemispherical isotropy: 0.09 dB
Isotropy curves
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ref: ACR.299.1 15.SATU.A

6

LIST OF EQUIPMENT

Equipment Summary Sheet

ggs“cirip;nt::; M et |Mentification No. , mfﬂﬁfm | i et
Flat Phantom MVG SN-20/09-SAM71 gﬁfgﬁd' Nozal fgﬁfggﬁ Ne- cal
COMOSAR Test Bench|  Version 3 NA ;g'iﬁfégq blassl yeaq'il‘jféffi hig~ el
Network Analyzer | Rnode & Sohwarz SN100132 02/2013 02/2016
Reference Probe MVG EP 94 SN 37/08 1012015 10/2016
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator | Agilert E4438C MY49070581 1212013 122016
oot |_sareraom | snow__|cecrd et
Power Meter HP E4418A US38261498 1212013 12/2016
Power Sensor HP ECP-E26A US37181460 1212013 12/2016
Directional Coupler | Narda 4216-20 01386 g:’aﬁfggffegﬂﬁ’e;" f’:;?'ah‘j;egzlef’egﬁﬁ’egf
Waveguide Mega Industries | 069Y7-158-13-712 :;ac;ijra;zd' Nozal ‘Yeaq'ﬁfet?' No'esl
Waveguide Transition | Mega Industries | 069Y7-158-13-701 ;g'jra;zd Ho Al :’:q“jfe‘zd NG Bal
\WWaveguide Termination| Mega Industries [ 069Y7-158-13-701 ::::qli?iizq Noeal :/ez’ﬁ?etiﬁ ek
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F.2 750 MHz Dipole

SAR Reference Dipole Calibration Report

Ref - ACR.73.7 153 SATU.A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD,
NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 750 MHZ
SERIAL NO.: SN 25/13 DIP 0G750-253

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144
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Report No.: BL-SZ1680042-701

SAR REFERENCE DIPOLE CALIBRATION REFORT Ret: ACRTET 85 SATU A

1 INTRODUCTION

[hes document contams a summary of the requrrements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standurds for reference dipoles used for SAR measurement system vulidutions and

the measurements that were performed to verify that the product complies with the fore mentioned

standards,
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 730 MHz REFERENCE DIPOLE
Muanutacturer MVG
Model SID750
Serial Number SN 25/13 DIP 0G750-253
Product Condition (new used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE FORMATIC

MVG's COMOSAR Validation Dipoles are built in aceordanee to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed lor use with the COMOSAR lest bench only,

Figure 1 - VTG COMOSLR Validunon Dypole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used [or system validsbion measurements. The followiog measurements were pertormed Lo
verify that the product complies with the fore mentioned standards

‘Ihe dipole used For SAR system validation measurements apd checks must have a return loss of =20
di} or better. The retum loss measurement shall be performed agamst a liquid Glled Nal phantons
with the phantom constucted as outlimed im the tore mentioned stundurds.

42 MECHANICAL REOLUTREMENTS

The JEEE Std. 1528 und CEVIRC 62209 standards gpecify the mechanionl components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sald for nse with the COMOSAR test heneli comply with the requirentents s21 forth fora 2
mm phantom shell thickness

5 MEASUREMENT UNCERTAINTY

All uncertamties lsted below represent an expanded wncertainty expressed at approximalely the Y5%s
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Aceepted Guides 1o
Meastrement Uneértainly.

S1 RETURN LOSS
The following uncertainties apply to the returm loss messurement
Frequency band Expanded Uncertainty oo Return Loss
H00-6(0M112 0.1dB

52 DIMENSION MEASUREMENT

Ihe followimg uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 0.05 mm

stundards were Followed (o generate the measurement uncertunty for validilion measurements,
Seun Volume Expunded Uncertaingy

TR
Ig 2013 %
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10g 2001 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Fimpamen MH:
50 o (=] w 7] L U] b+ N 10 a L L

|
|
f |
o
Frequency (MHz) Retumn Loss (dB) Requirement (dB) Impedance
= 730 25,86 ; 4502750

62 RETURN LOSS AND IMPEDANCE IN BODRY LIOUTD

Freaercy, WM
550 &5 o o o Ten : 200 B B840 B

|
-
Frequency (MHz) | Return Loss (dB) | Requirement (dB) | Tmpedance

750 -29.43 -20 5260« 230

6.3  MECHANICAL DIMENSIONS

Frequency ML Lmm LRI d mmn

required measured required | measured réquired messured

100 1200 21 % 250.021% | 63521 %
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40 20041 % 166.7 +1 5. 15213
750 611 % PASS 100,041 %. PASS 6§3521% Pass
835 161041 A58 11% 1621%
500 1490 41 4% #8311k 1621%
1450 83121 %, S1711% 1621%.
1500 BOS 2l % SO024 % 1621%
1640 TOO#1 % 45741 % 3621%
1750 75241, 22841'% 1621'%
1800 7204 % TR 36=1%
1900 FED1] % 39541 % 3641
1950 6341 % 3B5 2% ELEYEN
2000 B4S 21 %, 37581% 36:1%
2300 HLO£1 Y, 36743% 26215,
2100 5E5 215 NG 1641%
2450 HLE21%, 0443 % 1621%
2600 1a521% BEAR 1621%
3000 41521 %, 250415 16=1%
3500 I7T04LH, 26481 %, EXSTEN
3700 741, 26481% 1N

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state (hat the system validation
neastirenients must be performed usmg a relerence dipale meatmg the fore mentioned retirn loss
and mechanieal dimension reyuirements. The validation measurement must be perlormed aganst #
liquid filled far phantom, with the phantom copstructed as oumlined in the fore mentioned stimdards,
Per the standards. the dipole shall be positioned below the bottom of the phantom. witl the dipole
length centered and parullel lo the Tongest dimension of the Nat phantom. with the top surfiace of the
dipole at the desenbed distance from the bottom surfuce of the phantom.

71
Fragua
M":" Relative permittivity {e.') Conduethvity (o) §/m
o " ) "

300 A5145% 37259

sn H515% CaTS%

750 ALY 5% PASS 28825 % PASS
835 415 5% Q903N

/0 R1525% agres s

1450 0.5 25% 12023%
1800 s 1.2385%
1640 2 255% 131 25%

1750 200 25 % 137355
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1800 40.0 45 % 140 +5%
1900 40.0+5% 1.40+5 %
1950 40.0 45 % 1.4045%
2000 20.0 +5% 1,40 +5%
2100 39.845% 1.49 5%
2300 39.545% 1.675%
2450 39.245% 1.805%
2600 39.045% 1.96 5%
3000 38.5 5% 24045 %
3500 37.945% 2,9145%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps” : 41.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 750 MHz
[nput power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°¢
Lab Humidity 45 %
i 1.g SAR (W/kg/W) 10.g AR (W/kg/W)
300 2.85 194
450 4.58 3.06
750 8.49 8.60 (0.86) 555 5.65 (0.56)
835 9.56 6.22
900 109 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 384 201
Page: 8/11

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpase for which if is submitted and is not 1o
be released in whole or part without written approval of MVG.
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Ret: ACRTE T

1SS A

1900 387 205
e | % [ - | as ..
2000 811 211
2100 e 218
2300 48.7 233
2450 524 24
2600 55,3 206
3000 638 25.7
3500 &7 ]—“ L 5 ]
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73
m"_':::‘v Ralative parmittivity () Conductivity (a) $/m
= 7 required qired
150 619 5% QOS5 Y,
300 58.215% 0.92+5%
450 %7 45% 0,99 25 %
750 55545 % PASS 2.96 5% PASS
R3S 55225 % 0.897 £5%
900 S5.085% 1.06 85 %
915 B[OS% 10645%
1450 M015% 13025 %
1610 S38e5% 14085 %
1800 53315% 15245%
19040 333:5% 15225%
2000 33315% 152 £5%
2100 S3245% 162 5%
_—2450 27455 | T 19515%
Poge: 911
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2604 32545% 23643 %
T 3000 | wesw || wmss |
3500 513s5% 33185
5200 A0210% 5300
5300 484 +10% 542220 %
5400 437 +10% S53+10%
55060 A5 6 £10 % 565430%
56040 485 +10% STTHION
5800 AB2410% 65004I0%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V2
Phantom SN 20115 SAMT]
| Probe SV 1811 EPGI22
| Lagud Bodv Ligusd Valoes eps 363 spoma . 098
| Draarce between dipelke center and ligud L5 ) iy
| Area scien reselution dx=Smm /dy =Smm
| Zoon Scan Resohsion d-Smm dy-8m/dz=Smm
Frequency 750 MHz
Inpis power X0 dm
| Lxguid Temperature 37
| Lah Temperatuee 21°C
| Lab Hueniduy 45 %
o 15 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
750 8.91 |0.89) 5.91|059)

I,
o
3
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:
i
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et ACICTS T S BT A

§  LISTOF EQUIPMENT

Equipment Summary Sheel

SAM Prariom MV SN-20mg-samps [(20eed Mol m‘t‘f:f hid “‘]

COMOSAR Test Bench|  Version 3 NA g{;’:‘:’“ NG el '&"l“’;‘;" No cal
Network Analyzer | 0de & Scrwarz EN100132 022013 022016
Calipars Carera CALIFER-O 12/2013 122M6
Refarerce Probe MYG EPG122 8N 1811 102014 102015
Mutimeter Keithiey 2000 1158656 1242013 1202018
Signal Gererator | Agilert EAd38C | Mv48070881 1312013 12206

Amplifier Agthercomm SN Nas ‘c:;‘ma&e:;ﬁ’egﬁ'eg g’?m&g’g:rfegﬁﬁ;?
Power Meter HP E4418A US38261498 1202013 122016
Power Sensor HP ECP-E28A USa7181480 12/2012 1202018

Divectional Coupiey |  Naicd 4215-20 01385 %ﬁm&'&;':ﬁ’egj:’eg’ E;f’mﬁggffegﬂ:’ég’
L"’m"f‘:s’;‘g’f 20| Confrol Compsiy 11,6818 8012 82015
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F.3 835MHz Dipole

SAR Reference Dipole Calibration Report

Ref * ACR.75.8153.8SA 1A

SHENZHEN BALUN TECHNOLOGY CO.,LTD.
BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE XI ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 25/13 DIP 0G835-246

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144

(ACCREBITED)

03/16/2015

Summary.

T s document presenss Lhe methosl smsl 7asvils Irem an secredited SAR reference shpole calibralion
petformed in MVG USA wang the COMDSAN test bench Al calibrozion results s tracedble 1o
ratonal metrology nstrunions,
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Namwe Function Dhare Stenature
Prepared by ¢ Jerdme LUC Product Manager 3162015 A=
“
Checked hy : Jerdme LLIC Product Manager 162N 35 ;I_“/'
Approved by : Kim RUTKOWSKI Quality Manager V162015 | s

Custamer Nowe
SHENZHEN
BAILTIN
TECHNOLENGY
Co. l4d.

Distribution |

1ssiie D Modifications
A 3162015 Initial release
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1 INTRODUCTION

Ihes document contams a summary of the regurements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standurds for reference dipoles used for SAR measurement system yvalidutions and

the measurements that were pertormed to verity that the product complies with the fore mentioned

standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Munufacturer MVG
Model STD835
Serial Number SN 25/13 DIP 0GR35-246
Product Condition (new  usced) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE NFORMATIC

MVG's COMOSAR Validation Dipoles are built in accordanee to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOS AR lest bench only,

Figure 1 - M['G COMOSAR Validation Lipole
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4 MEASUREMENT METHOD

The TEEE 1328, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles used for system validabon measusements. The fallowiog measurements were pertormed Lo
verify that the product complies with the fore mentioned stundards

The dipole used for SAR sysiem validation measurements and checks must have a return loss of =20
di or better. The retum loss measurement shall be performed agamst a liquid filled Nal phantons
with the phantem constueted as outlimed m the tore mentioned stundurds.

42 MECHANICAL REOITREMENTS

The 1EEE Std. 1528 wnd CENIRC 62209 standards gpecity the mechanionl components and
dimensions of the validabhon dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sold for use with the COMOSAR 1est heneli comply with the requirenients s forh fora 2
mnt phantom shell hickness

S MEASUREMENT UNCERTAINTY

All uncertamnties listed below represent an expanded wncertainty expressed ot approximately the Y5%s
confidencs level using a coverage fuctor of ko 2, traceable (o the Imemationally Accepted Guides o
Measurement Unceértainl v.
S1  RETURN LOSS
The lollowing uncertainties apply to the retum loss messurament
Freguency band Expanded Uncertainty oo Return Loss
H00-6(K)0M 112 0.1dB

52 DIMENSION MEASUREMENT

Ihe following uncentainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3. 300 005 mm

$3  TALIDATION MEASUREMENT
The gwdelwes outhaed i the IEEE 1528, FCC KDBs, CENELEC ENS036] and CELIEC /2209
stendards were followed (o generate the measurement uncertunty for validilion meayirements,
Seun Volume Expunded Uncertainry

g 203 %

Page: 5/
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10g -I 20,1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Facamrey Mz
s TH) )] (LY 2 agn o " L3 o =

40
Frequency (MHz) Return Loss (dB) Requirement (d B) Impedance
835 -25.01 =20 55.9 02+ 0.9,0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequercy. W
s rs0 e 0 50 S0 850 a2 £ LY =2 £ 4

| Frequency (MHz) | Return Loss (dB) | Requirement (dB) _Tmpedance
E 835 -27.41 | 20 5210 3810

6.3 MECHANICAL DINMENSIONS

Frequency MH: Lmm hmm d invm

reauiced messured required meassred requined messured

200 A20.01 % 2500 21 % 63581 %

Page: 611
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40 2900 £1 % 166,7 £1 5, adS21 %

750 176041 % 100,041 %, 635215

FES 161041 % pASS A58 41 % PASS 1621 BAST
S0 1490 41 B33 1621%

1450 3121%, 51703 % 1621%

1500 OS2l % SO0 % 1621%

1640 T #1 % AR 721 % 36219

1150 75211 % 242841'% 1621'%

1800 rrdizo 6™ ANTHR ECEIE

18900 RO % 39581 % 621N

1950 63 % RSN A 3621

2000 645 21 %, 37S81% 16:1%

2500 61021 %, B711% 16219,

2300 K55 21 % 26 % d621°%

2450 515219, AN0q43% 16=1%

2600 1a521% 2BEHR 16219

1000 11521 %, 2501 % 16=1%

3500 37041 H, 26921 %, 621N

700 34.741 4, 264 81% EE LY ]

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
measirenients must be performed usmg a relerence dipale meetmg the fore mentioned retum loss
and mechanieal dimension reyuirements. The validation measurement must be perfiormed against «
liquid filled far phantom, with the phantom constructed as omlined in the fore mentioned stmdards,
Per the standards. the dipole shall be positioned below the bottom of the phantom. witl the dipole
length centered and parulle] lo the Tongest dimension of the Nat phantom. with the top surface of the
dipole at the described distance from the bottom surfiuce of the phanaom.

71

T Relative parmittivity fe.') Canduavity (o) $/m
300 LE B 87159
50 435 85% e
750 ALS5 % RS E5 %
R3S A55% TA3S Q503N PASS
VO R1525% as7es s
J450 M5 85% 12025'%
1800 s 1.23385%
1640 W25% 131 25%
1750 Q0 5% 13725+
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1800 200455 130e3 %
1900 A0015% 140559
18ED 20045 % 14025
patin A0 25% L4Ds5 %
palil} 398255 145:5%
300 NE5% 1675
2450 38215 170£5%
2600 V0454 136335 %
2000 BEL5Y 240455
500 5% 28025

The EEE Std 1328 and CEVTEC 62209 standards state 1hat the system validation mieasurements
should produce the SAR values shown below (tor phantomy thickness of 2 mmpk within the
uncertainty for the system validation, Al SAR values are nomualized 1o 1 W forward power, [n
bracket. the measured SAR is gven with the used mpaol power.

Softyare OPENSAR V4

Phantom SN 20V SANMT]

Probe SN 811 ERGI2Y

Lisqund Head Liywd Values g 201 sipnry 000

Dnstance between dipole conter and Tiqud

15,0 mm

Aren sain resolusion

ds— S dy-Kmm

Zoon Saan Resolition - Bromr/dyv-<Hem) dz - Smm
Frequency 835 MHz
Inpue power 20 &m
Laquist Temperature 21 °C
Lab Tempenire RS
Luh Hisnudiy 45 %
g 1 SAR (W/kg/ W) 10 4AR (W/kg/W)
300 2.85 134
ase a%a 106
50 8.8 n8%
83s 956 981 (0.498) 621 34108
2300 B9 698
3450 29 16
1500 s 168
16840 302 184
1750 364 193
1800 334 .1
FPoge! 81
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1900 38.7 2058
T T e T |
2000 411 21,1
2100 LENY 218
2300 48,7 233
2450 524 24
2600 55,3 26
000 6338 5.7
% | e |

N |
| |
e
N
Bs
p =
1 | nwhn 28N F
73 BODY LIOUID MEASUREMENT
F",':::“ Ralative parmittivity i) Conductivity (a) $/m
quimed d (equired measured
150 619 5% QB0 5%
300 3821:5% 0.9215%
450 %7 45% 0,59 $5 %
750 55.5 $5 % 29645 %
835 55.2 25 % PASS 0.97 £5% PASS
900 S5.085% 1.06 85 %
915 BOLS% 10615 %
1450 M025% 13015 %
1610 3845% 1.40 25 %
1800 533115% 15245%
1904) 53.315% 15225%
2000 333:5% 152 £5%
2100 S3.245% 162:5%
’—.245() ] 52.745% 19545%
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2604 32545% 23645 %
3000 2045% == 2;3_’.5%_«,,, =
3500 513s5% 131859
5200 A0210% S30£30%
53040 484 +10% 542230 %
5400 437 +10% S53+10%
55060 A5 6 £10 % 565450%
56040 485 +10% STTHION
5800 AB2410% 65004I0%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 201F SAMT]
Probe SV 1811 EPGI22
| Laguid Bodv Ligual Value eps 338 samma . 098

| Craance between dipole center and ligusd

150 ey

| Argt ssen resolution

dx=Smm /dy =Smm

| Zoon Scan Resohgion

dx=Smm/dy=8m/dz=Smm

| Frequency 835 MHz
| Inpiz power 20 Gm
| Lxguid Temperature ¥
| Lah Temperatuee 21
| Lab Hueniduy 45%
ool 1 SAR (W/ke/W) 10 8 SAR (W/kg/W)
measured measured
R3S 1033 105) 6.89 |063)

14 ey
- |
"
D104 -\‘-- b
-
b
&
ne
0k —fte 4
as
) L ' &
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8§  LISTOF EQUIPMENT

Equipment Summary Sheet

Humiaity Sersor

|Wdentification No. eal Ol
) Valicated No cal Vallosted Mo cal
Wy
SAM Prarom MV SN-20M9-SAMTS | oo e e o |
3 : Valicaled Nocal  alidsted  No call
lCOMOSAR Test Banch|  Version 2 NA Movgas Ko
Network Analyzer | 1ode & Scriwarz EN100132 022013 022016
Calpars Carera CALIFER-ON 12/2013 122M6
Refafence Prabe MVG EPG122 SN 18111 10204 102015
Mutimeter Kelthiey 2000 1158656 1242013 122086
Signal Geperator Agilent EA433C MY48070831 1212013 12216
) Characlenzed prior Lo |Characternzed prior 1o
Ampifier Atheraomm SND48 lest Iwoecal requred, [test. Mo cal required
Power Mater HP E4418A US38251488 12/2013 122016
Fower Sensor HP ECP-E26A JSa7181480 122012 1212016
o Characterzed pror to |Characterized prior to
Directional Coupiey MNarcg 42165-20 01386 test. Nocal requirad, |test Mo cal required
Temoeralue 2. | il Gormpsiy 116818 82012 82018
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MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: SN 25/13 DIP 1G8((-248

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

= (ACCAEDITED]
"

03/16/2015

Summary:

Thas document presenss the method sl wesuhis [rom an acaedited SAR 1efecence dipole colibration
performed in MV TUSA using the COMDSAR 1ést bench, Al calibranion resulis are tracsahle i
ranoml mefmlogy mstsutions
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1 INTRODUCTION

[his document contams a sunumary of the regurrements set forth by the IEEE 1528, FCC KDBs and

CEVIEC 62209 standards for reference dipoles used for SAR measurement system vulidutions and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manutacturer MVG
Mode] SID180O
Serial Number SN 25/13 DIP 1G800-248
Product Condition (new ' used) Lsed

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE FORMAT

MVG's COMOSAR Validation Dipoles are built in aceordanee to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only,

-

Figure 1 - MG COMOSAR Validanon Dipole
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4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEITEC 62209 standards provide requirements for reference
dipoles wsed for system validabion measusements. The followiog measurcments were pertormsed Lo
verify that the product complies with the fore mentioned standards

Ihe dipole used for SAR system validation measurements and checks must have a return loss of =20
di} or better: The retum loss measwrement shall be performed agamst a liquid Glled Nal phantons
with the phantom constucted as outlimed im (he tore mentioned stundurds.

42 MECHANICAL REOUTREMENTS

The JFEE Std. 1528 und CENIRC 62209 standards gpecify the mechanicnl components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sald for nse with the COMOSAR t1est heneli comply with the requirentents s21 forh fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertamties lsted below represent an expanded wncertainty expressed at approximalely the Y5%s
confidencs level using a coverage fMctor of ko 2, traceable to the Imemationally Aceepted Guides 1o
Meastrement Uneértainly.

S1 RETURN LOSS
The following uncertainties apply to the returm loss messurement
Frequency band Expanded Uncertainty oo Return Loss
H00-6(0M112 0.1dB

52 DIMENSION MEASUREMENT

Ihe following uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 0.05 mm

$3 YA CMENT

The gadelwes outhined i the TEEE 1528, FCC KDBs, CENELEC ENSD36] and CELIEC /2209
standards were Followed (o generate the micasurement uncertunty for validilion measurcments,
Seun Volume Expunded Uncertainty

TR
Ig 2013 %
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I‘.'Ig

20,1 %

6 CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

6.1
Fimgawes, MHs
170 1720 T 1780 A v 18a) 1080 190 |
T
"
-
X
*

&

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1R800

62

+

Freouerey. Mz

0

50 e

1240 180 7630

45109400 |

1500
|

|
-

Frequency (MHz)
1R800

Return Loss (dB)

-26.47

_ Requirement (dB)

=20

_Impedance
135 0-03)0

6.3 MECHANICA

L DIMENSIONS

Frequency M

required

Lmm

messured

b omm

required medsured

d mm

réquired measured

120021 %

250.021%
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a0 2900 £1 % 166, 7 H1 5%, LELEI RS

750 176041 % 100,041 %, 635215

835 161041 % A58 21 3621%

S 119041 % CEEESE S 16=1%

1450 3121%, S170% 1621%

1500 805 £l % SO0 % 1641

1640 TOO#1 % A741% 36219

1150 7s211%, 428431'% 1621

1800 7208 % phss 21T % PASS 36=l% PASS
1800 RED21 % 395¢1% 3621

1950 6341 %, 3RS A 36215

2000 BAG 21 % 3751w 36:1%

2100 61021 %, B713% 16219,

2400 LIS 26 % 6218

2450 51521, 30443 % 16=21%

2600 13521 % 2MEHR 16219

1000 41521%, 25,041 5% 16=1%

3500 IT0L1H, 26921 A 621N

a0 34.741 4, 64815 ETS L ]

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state (hat the system validation
neastirenients must be performed usmg a relerence dipale meeting the fore mentioned retin loss
and mechanieal dimension reyuirements. The validation measurement must be perlormed against &
liquid filled far phantom, with the phantom constructed as oumlined in the fore mentioned standards,
Per the standards. the dipole shall be posttioned below the bottom of the phantom. with the dipole
length centered and parullel (o the Tongest dimension of the Nat phantom. with the top surface of the
dipole at the desenbed distance from the bottom surfuce of the phantam.

71
Fragua

Mm"“' Relative permittivity fe.') Condueiity (o) §/m
300 45345 % R TFE

asn 435 5% 0875 %

750 LG 5% 2BE L5 %

/35 A15+5% 09045 %

W0 L5 25T agTes %

1450 0.5 5% 12085
1800 MaLsh 12385%
1640 M2 55% 131 25%

1750 20,125 % 13735%

Poge: T'H
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1800 20045% PASS 1903 % PASS
1900 A05% 1405 %
pE ] 200 5% 14025%

2000 00 25 % 14025 %
1100 985 145:5%
2300 39545 % 167455
2450 3825 170£55%
2600 V0459 18635%
200 BSLSY 190459
2500 N58% 28285

7.2 SAR MEASUREMENT RESULT WTIH HEALD LIOLI)

The TEEE Std 1328 and CEVIEC 62209 standards state that the systean validation measorements
should produce |he SAR values shown below (for phantom thickaess of 2 mmp within the
uncertamty for the system validation.  All SAR values are nomulized 1o 1 W forward paver, [n
bracket. the measured SAR is given with the used mpuol power.

Soltyare | OPENSAR V4
Phantzm SN 20V SAMTT
Probe SNIS/T ERGIZY
Lsgund Head Ligud Values gy 41 | sigmey 139
Dnstance between dipole center and ligud 100 mm
Aren sain resolubion ds =S/ dy-Kmm
Zoon Saan Resoligion B/ dv-Hm) e - Smm
Frequency 1800 e
Inpe power 20 Hm
Liquid Temperature 217
Lab Tempeniure HES
Lab Hisndiy 45 %
o 1 1 SAR (W/kg/ W) 10,3 4AB (W/kg/W)
300 285 1394
ase 453 EE
150 848 hA5%
83 9.56 621
2900 109 695
50 29 16
1500 305 168
1840 3.2 184
1750 364 193
1800 384 3R 3487 201 2037 |2.v)
Page: 81
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1900 38.7 205
5 1950 = | v;n;, F [ — 20,9 Eq{
2000 a1 21,2
2100 e 218
2300 487 233
2450 52.4 24
2600 55,3 26
2000 638 257
3500 611 | I L |
Y .
[ ‘ M‘.
=9 e N
| -:;m NN}-—-I 1.—___
BAF = 5 300 gt Hff R s =
| _ N
=7, L pp— AR
73
F",‘_"‘::‘V Ralative parmittivity (e} Conductivity (a) $/m
requied measured required measured
150 619 5% Q8025 %
300 58.215% 0.92+5%
450 HT45% 0.59925%
750 555 45% 2.96 £5 %
835 552 85 % 097 £5%
900 S5.085% 1.06 85 %
915 B[OS% 10685%
1450 M025% 13025 %
1610 530 45% 14025 %
1800 53315% PASS 15245% PASS
1904 33.315% 15225%
2000 33315% 152 £5 5%
2104 $3.245% 1.6235%
T 2450 | sasw | | amsesw |
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260K) 32545% 23645 %
3000 | szesw | ~lNams® .l
3500 513s5% 13125
5200 A0210% S30£0%
5300 484 +10% 542230 %
5400 437 +10% S53+10%
55060 A5 6 £10 % 565430%
56040 485 +10% STTHION
5800 AB2410% 6500410

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V2
Phantom SN 20115 SAMT]
Probe SN 1811 ERGI22
[ Tiquid Hodv Liguid Valoe cps 53,0 sk, | .52
| Draance between dipele center and ligusd [
| Aret ssen resolution dx=Hmm/dy “Smm
| Zoon Scan Resohtion dx=Smm dy=8m/dz=Smm
| Frequency 1RO Az
| Inpiz power 20 &m
| Lxguid Temperature 3N
| Lah Temperatuee 21
| Lab Hueniduy 45 %
oy 15 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1R00 042 [A04) 2153 |2.15)

- S 4 =
| [ I .‘L*
» ™ -
=, 1N |
3 A=
- b F
Fom —4- 444 B T
HUEE B N . bt
! s
o ——
— — i ) WELhonE S 0
- ot e
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§  LISTOF EQUIPMENT

Equipment Summary Sheel

~ Cuprent | Nest Calibration

SAM Prariom MV SN-20mg-sam7s [(2Geed Mol m‘:;e‘z“ b el

COMOSAR Test Bench|  Version 3 NA m“:“;’ g el :g"l“’;'é;" Mo o)
Network Analyzer | 0de & Scrwarz EN100132 022013 022016
Calipare Carrera CALIPER-1 1212012 12206
Refarerce Probe MYG EPG122 SN 1811 102014 102015
Mutimeter Keithiey 2000 1158656 1242013 1212018
Signal Gererator | Agilert EAd38C | Mv48070881 1312013 1202016

R T i
Power Meter HP E4418A US38261498 1202013 122016
Power Sensor HP ECP-E28A USa7181480 12/2012 1202018

Divectional Coupiey |  Naicd 4215-20 01386 ﬁm&ﬁzmg‘ﬁ;" g:fﬁﬂ:ffeg&‘:;g’
Leum?;::&d Caontrol Cormparny 116614 S0 82015
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FREQUENCY: 1900 MHZ
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Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

|

03/16/2015

Smmary,

Thas decument presenss the method snd resuhis [rom an acaedited SAR relecence dipole calibration
performed in MV TUSA using the COMDSAR 1ést bench,  All éalibranwn resulis are yraceahle b
ranoml mefmlogy msisutions
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1 INTRODUCTION

Ihis document contams a summary of the regurrements set forth by the IEEE 1528, FCC KDBs and

CEVIEC 62209 standards for reference dipoles used for SAR measurement system yvalidutions and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manutacturer MVG
Model SID1900
Serial Number SN 23/13 DIP 1G900-249
Product Condition (new * usced) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 ENE FORMATION

MVG's COMOSAR Validation Dipoles are built in aceordanee to the TEEE 1528, FCC KDBs and
CEVIRC 62209 standards. The product is designed for use with the COMOSAR test bench only,

Figure 1

MG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The TEEE 1328, FCC KDBs and CETTEC 62200 standards provide requirements for reference
dipoles used [or system validsbion measusements. The followiog measurements were pertornsed Lo
verify that the product complies with the fore mentioned stundards

The dipole used for SAR sysiem validation measurements and checks must have a return loss of =20
di} or better: The retum loss measwrement shall be performed agamst a liquid Glled Nal phantons
with the phantem constueted as outlimed m the tore mentioned stundurds.

42 MECHANICAL REOITREMENTS

The 1EEE Std. 1528 und CENIRC 62209 standards gpecity the mechanioal components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sold for nse with the COMOSAR test heneli comply with the regquirentents s21 forh fora 2
mm phantom shell thickness,

S MEASUREMENT UNCERTAINTY

All uncertamnties listed below represent an expanded wncertainty expressed ot approximately the Y5%s
confidenes level using a coverage fictor of k- 2, traceable to the Tmemationally Accepied Guides 1o
Measurement Unceértainl v.
S1  RETURN LOSS
The lollowing uncertainties apply to the retum loss messurament
Freguency band Expanded Uncertainty oo Return Loss
H00-6(K)0M 112 0.1dB

52 DIMENSION MEASUREMENT

Ihe followimg uncertaintics apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3300 005 mm

The gudelwes outhned m the IEEE 1528, FCC KDBs, CENELEC ENS036] and CELIEC /2209
stindards were Tollowed (o generate the measurement uncertanty for validilion measurements,
Seun Volume Expunded Uncertainty

g 203 %
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! 10g 20,1 %o
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUTD
Fromgame MH: !
'! L 1820 Y I?J_l [ 1% Q0 1540 1%0 1y Se Ll i
|
T
1%
b |
& !
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -21.63 =20 539Q « 7702

62 REITURN LOSS AND IMPEDANCE IN BODY LIOUTD

Fremecy. M-

106
~ P
= 1%
B e
20 i
Frequency (MHz) | Return Loss (dB) Requirement (dB) _lmpedance
1900 -21.47 -20 489 02 « 8410
6.3 MECHANICAL DIMENSIONS
Frequency ML Lmm LRI o mmn
required messured required | measured réquired messured
100 N20.0 21 % 250.021% | 63521
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430 2900 £1 % 166,7 £1 5, fdS21H

750 176041 % 100,011 %. 635215

835 1614041 % A58 21 % ENCES B

S0 1190 41 LCEEESE S 1621%

1450 631 21%, S170a% 1621%

1500 BOS 2l % SO0 % 1621%

1640 70 #1 % AR T21% 36219

1150 152101%, 428431'% 1621'%

1800 20 % ATH% T

1800 FED1 % PASS 395¢1% PASS 3641 PASS
1950 6341 %, 3RS A 36215

2000 645 21 %, 37S581% 16:1%

2500 61021 %, B711% 16219,

2300 K55 21 % 26 % d621°%

2450 515219, A0q43% 16=21%

2600 1a521% MEHA 16219

1000 1151%, 25041 % 16=1%

3500 37041 H, 26921 A 36215

700 34.741 4, 264 81% EXT 3L ]

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
measirenients must be performed usmg o relerence dipoale meetmg the fore mentioned renmn loss
and mechanieal dimension reyuirements. The validation measurement must be pertiormed aganst &
liquid filled far phantom, with the phantom constructed as omlined in the fore mentioned stndards,
Per the standards. the dipole shall be positioned below the bottom of the phantom, witl the dipole
length centered and parullel (o the Tongest dimension of the Nat phantom. with the top surface of the
dipole at the described distance from the bottom surfice of the phanom.

71
F 'M"'":" Relative permittivity fe.) Condueiity (o) §/m
300 BA45% 087154
150 43515 GBTe5 %
750 ALS s 0,88 45 %
835 41555% 09045 %
F[W/O R1525% as7ess
3450 05 5% 12085 %
1800 s 1.2385%
1640 02 +5% 13135%
1750 20,155 % 13725 %
Poge! TIH
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1800 200455 130e3 %
1900 A0015% PASS 1405 % PASS
18ED 20045 % 14025
patin A0 25% L4Ds5 %
palil} 398255 145:5%
300 NE5% 167¢5%
2450 38215 170£3%
2600 V0454 136335 %
2000 B55Y 240455
500 5% 28025

The EEE Std 1328 and CEITEC 62209 standards state 1t the system validation measurements
should produce the SAR values shown below (tor phantomy thickaess of 2 mmpe within the
uncertainty for the system validation, Al SAR values are nomualized 10 1 W forward power. [n
bracket. the measured SAR is gven with the used mpaol power.

Soltvers OPENSAR V&
Phantam SN 20V SAMT]
Probe SN 811 ERGI2Y
Lisqund Hend Ligud Values: gy 409 signrg | 43
Dnatance between dipole conter and Tiqud 100 mm
Aren sain resalubion x-S/ dy-Kmm
Joon Saan Resolition b B /vy dz - Smm
| Frequency 1900 ™ Hz
Inpue power 20 ¢Hm
Laquist Temperature 21 °C
Lab Tempeniure HES
Lub Hisnudiy a8,
v 1 g SAR (W/kg/W) 10 $AB (W/kg/W)
300 285 1394
ase a%4s 10
50 8.8 hA%
#3s 956 6.2l
2300 B9 695
1450 29 16
asan 305 168
pUd] 34.2 184
1750 364 193
1800 3R4 0.1
Poge! 871
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ACR A LISSATU A

1900 38.7 40,75 (4081 203 2082 (2.081
3 3950 = 74;3-5 il (Y 3 20.9 Ll = o4
2000 411 211
2100 e 218
2300 487 233
2450 524 24
2600 55,3 216
3000 LER 5.7
3500 67]_‘~- = 1)) |
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73 BODY LIOUID MEASUREMENT
F",':::“ Ralative parmittivity (e} Conductivity (a) $/m
quired d required measured
150 619 5% QB0 5%
300 38215% 0.9215%
450 %H.745% 0,59 $5 %
750 55.5 45 % 29645 %
835 552 35 % 0.87 £5%
900 S5.085% 1.06 85 %
915 BOLS% 10615 %
1450 M025% 13025 %
1610 53845% 14025 %
1800 53315% 1.5245%
1904 53315% PASS 15225% PASS
2000 333:5% 1,52 £5%
21060 S3245% 162 $5%
2450 52.7 5% 19515%
Page: 911
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2604 32545% 23645 %
3 3?)(“77" 32.0:55._.'7 | 2.73!’5%--”7 ==

3500 §13s5% 131859
5200 A30210% S30£30%
3300 484 £10% 3.42230%
5400 437 +10% S53+10%
5500 456 10 % 565430%
5600 485 +10% STTHION

_S&U(l AB.2410% 6500+310%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 201 SAMT]
Probe SV 1811 ERGI22
| Lagud Bodv Ligua] Values eps 339 spma: 155
| Draance between dipele conter and ligusd 10 wemy
| Aret ssen resolution dx=Bmm /dy “Smm
| Zoon Scan Resohtion de=Smm dy=8m/dz=Smm
| Frequency 1ON) Mz
| Inpiz power 20 dBm
{ Lygund Temperature 3N vC
{ Lab Témperature 21T
| Lab Hueniduty 45 %
ey 15 SAR (W/kg/W) 10 § SAR (W/kg/W)
measured measured
1200 1205421 2187 12.19)

(I — - '
=~ !
i ‘Mv
= L
w =
=
= - |
| bl 'mXl l
- 8
| T iw—d—Phy —
" 5 1014 :
™ 1 <
| -
:\’_' ':4| 360 .
= < o ¢ 3 ¢ ' MU MR S DS ;l
e a4y
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8§  LISTOF EQUIPMENT

Equipment Summary Sheet

Humiaity Sersor

[1aeminason No.| .k ron e | e

SAM Prariiom MVG sN-2omg-samrs [t Mol vl ey

k‘.OMOSAR Test Banch Version 3 NA y:«::fe:ld g -oat :gac:i"‘:;d No cal
Network Analyzer | 1ode & Scriwarz EN100132 022013 022016
Calpars Carera CALIFER-M 12/2013 122M8
Refarence Probe MVG EPG122 SN 1811 102014 102015
Mutimeter Keithiey 2000 1158656 1242013 122me
Signal Geperator Agilent EA433C MY48070831 1212013 12216

e | dethenn | s |coeremro b et
Power Meater HP E4418A US38251498 12/2013 122016
Power Sensor HP ECP-E26A USa71814&0 122012 1212018

Directionsl Coupiey | INaiod 4215-20 01386 %ﬁ'ﬁi‘:ﬁfgﬁ;&" f;:”affg;ff’ﬂle‘:;g’
Temperatuee Cantral Cormparny 1166148 &0 82015

Fage: 11711
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Report No.: BL-SZ1680042-701
F.6 2450MHz Dipole

SAR Reference Dipole Calibration Report

Rel: ACR. 7S 1315 SATULA

SHENZHEN BALUN TECHNOLOGY CO.,LTD

BLOCK B, FL 1, BAISHA SCIENCE AND TECHNOLOGY
PARK, SHAHE X1 ROAD,

NANSHAN DISTRICT, SHENZHEN, GUANGDONG
PROVINCE, P.R. CHINA 518055

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ

SERIAL NO.: SN 25/13 DIP 2G450-251

Calibrated at MVG US
2105 Barvett Park Dr. - Kennesaw, GA 30144

T

(ACCREDITED)

03/16/2015

Stimmary,

T hies document presenss Lthe methosl smsl resulls Irem an accredited SAR reference shpole calibralion
petformed in MVG USA wang the COMOSAN test bench Al calibrozeon resulls ae tracesble 1o
ratonal metrology nstrutions,

145/ 156



LU Report No.: BL-SZ1680042-701

SAR REFFRENCE DIFOTE CALIBRATION REPORT Rt ACKRTA13 05 ST A
Name Function Dhare Stenature
Prepared by ; Frome LUC Product Manager /1672015 =
Checked hy : Jerdme LLIC Product Manager 162N 3 3 }E‘ﬂ
Approved by : Kim RUTKOWSKI Quality Manager | 3162015 i

Custamer Nome
SHENZHEN
BALTIN
TECHNOLENTY
Co. l4d.

Distribution |

Issne D Modifications
A 3162015 Initsal release
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1 INTRODUCTION

[hes document contams a summary of the regurements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system vulidutions and

the measurements that were pertormed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Tesl
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manutacturer MVG
Model STD2450
Serial Number SN 23/13 DIP 2G450-251
Product Condition (new * used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31

MVG's COMOSAR Validation Dipoles are built in accordanee to the TEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only,

Figure | - M 107 COMOSAR Validation Dipole

Poge: /11
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4 MEASURLEMENT METHOD

The TEEE 1328, FCC KDBs and CETTEC 62209 standards provide requirements for reference
dipoles wsed for system validabion measusements. The fallowing measurcments were perfornsed Lo
verify that the product complies with the fore mentioned standards

Ihe dipole used for SAR system validation measurements and checks must have a return loss of =20
dB or better.  The retum loss measurement shall be performed agamst a liquid filled al phantone
with the phantom constucted as outlimed im the tore mentioned stundards.

42 MECHANICAL REOUTREMENTS

The JFEE Std. 1528 und CENIRC 62209 standards gpecity the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test beneh employs o 2 mm phantom shell thickness (herefore the
dipoles sald for nse with the COMOSAR test heneli comply with the requirentents s21 forh fora 2
mm phantom shell thickness,

S MEASUREMENT UNCERTAINTY

All uncertamtics lsted below represent an expanded wncertainty expressed at approximalely the Y5%s
confidence level using a coverage fctor of ko 2, traceable to the Imemationally Accepted Guides to
Measurement Unceéntainl v.

S1 RETURN LOSS

The following uncertainties apply to the returm loss measureament

Freguency band Expanded Uncertainty oo Return Loss
H00-6(K0M 112 0.1dB

52 DIMENSION MEASUREMENT

Ihe following uncertainties apply 1o the dimension mepsurements:

Length (mm) Expunded Uncertainty on Length
3. 300 0.05 mm

53 VALIDATION MEASUREMENT
The gadelwes outhined m the IEEE 1528, FCC KDBs, CENELEC ENSO36] and CEDIEC /2209
stindards were Tollowed (o generate the measurement uncertunty for valididion measurements,
Seain Volume Expunded Uncertainty

Ig 203 %

Page: 51
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10g 20,1 %a

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

Fimgamrey. MH:

) = 20 N 205 MU BN X0 o

a 3

Frequency (MHz) Retumn Loss (dB) Requirement (dB) lmpedance

2450 -26.46 20 49.3 Q-4.7)Q

62 REITURN LOSS AND IMPEDANCE N BODRY LIOUTD

Fregumrey, Mz '
o0 e ) A U0 40 2850 49

-

_ Impedance

Frequency (MHz) | ReturnLoss(dB) | Requirement (dB)
5340Q-62i0

2450 2334 _20

6.3 MECHANICAL DIMENSIONS

Frequency ML Lmm hmm o mmn

required messured required measuned measured

TS| 1200 41 % 250.081% | 635210

Page: /]l
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4=0 2900 £1 % 1667 H1 5%, fdS21H
750 176041 % 100,041 %, 635215
835 1614041 % A58 21 % 3621%
S0 119041 % CEERSES 16=1%
1450 89121 %, S1703% 31621%
1500 BOS £l % SO0 % 1621%
1640 TOO#1 % AR T21% 36219
1150 752101%, 42841'% 1621'%
1800 20 % ATH% 361
1800 RED 1% 395¢1% 621N
1950 6341 %, A5 A 36215
2000 BAS 21 %, 3758w 16:1%
23100 61021 %, B713% 16219,
2300 K55 1% 262 % J621°%
2450 HLE21%, pASS WA % PASS 1621% PASS
2600 35213 WBEAR i6=1%
3000 11521%, 25041 5% 16=1%
3500 37041 A, 26921 A 621N
a0 34.741 4, B481% EES U

7 VALIDATION MEASUREMENT

Ihe IEEE Std. 1328, FCC KDBs and CEVIEC 62209 standards state that the system validation
measirenients wmust be performed usmg o relerence dipale meatmg the fore mentioned renmn loss
and mechanieal dimension reyuwrements. The validation measurement must be perliormed against &
liquid filled far phantom, with the phantom copstructed as omlined in the fore mentioned stindards,
Per the standards. the dipole shall be positioned below the botiom of the phantom. with the dipole
length centered and parullel lo the Tongest dimension of the Nat phantom. with the top surfiace of the
dipole at the described distance from the bottom surfiuce of the phantom.

71
"“M““"m"" Relative permitiivity fe.') Conduaity (o) §/m
300 A5145% TR
ase B515% CaTS%
750 ALg 5% QB85 %
R3S 41 55% 0034
/O R1525% a97es %
1450 0.5 5% 1.2085'%
1800 LR R 1.2328%
1640 N25% 13125%
1750 20125 13735%
Poge! TIH
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1800 20045%% 190¢3 %
1900 A0015% 14059
QLD 20045 % 14025
2500 A0 25% L4ps5 %
palil I3 855 145:5%
100 NE5% 16745
2450 38215 PASS 130£35% PASS
2600 JVOE5% 13635 %
2000 B 2045 %
3500 3N545% 28025

The TEEE Std 1328 and CENTEC 62209 standards state 1hat the system validaton measurements
should produce the SAR values shown below (for phantomy thickness of 2 mme within the
uncertainty for the system validation,  All SAR values are nomualized 10 1 W fonvard poawer. [n

bracket. the measured SAR is given with the used mpuol power.

r_Sn!bw:m' OPENSAR V4
Phantsm SN 20V SAMTI
Prohe SN 81 ERGI2Y
Lsgund Head Ligud Values: gy 3E S sipnry 179

Chatance betwiétn dipole centér and ligud

10 1imsrm

Aren sain resolubion

A=K dy-Kmm

Joon Saan Resoligion

b Srmm dy Sm)de-Smm

Frequency 2450 8z
Inpue power 20 &
Laquist Temperature 2] °C
Lab Tempeniure HRS
Lauh Hisnudin 453
F",:‘:f:" 1 g SAR (W/kg/W) 10 SAB (W/kg/W]
quired d ired measured
300 285 1394
ase 448 106
50 8.8 555
#3s 956 6.2l
200 109 695
50 29 16
15an s 168
1840 342 184
1750 364 193
1800 R4 0.1
FPoge! 8/H
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Res! ACR7AI3LS SATU A

1900 387 05
3 1950 = VA—D-E Tl i — 209 |
2000 411 212
2100 ae 218
2300 487 233
2450 524 54.29 (313 24 MA20120)
2600 55,3 206
3000 LER 25.7
3500 671 | 5

A"

e
=
Al o
N |
v |
| Rl | |
“ - 3 10 e \N“-A;_» o e o foe
, o Il
pc) o) i Pl
= - P AN THELE D TR ¥
.- 1 ‘ - .
73  BODY LIOUID MEASUREMENT
F"’:‘::‘V Ralative parmittivity (&) Conductivity (a) $/m
requined measured required measured
150 619 5% Q.80 5%
300 58.215% 092+5%
450 %7 5% 0,59 £5 %
750 55.5 45 % 2.96 5%
835 552 #5 % 0.97 £5%
900 S50 85 % 1.06 85 %
915 BOLS% 10625 %
1450 SM025% 13025 %
1610 538 e5% 14085 %
1800 53345% 15245%
1904) 53315% 15225%
2000 533:5% 152 £5 %
2100 $3.245% 162 5%
2450 S2.745% PASS 19515% PASS
Poge: %11
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RS ACR7A13 1S SATU A

\s Ef’ﬂ = ”’s'sli_,-, o _.,“6’3!"..4.,, —
3000 52045% AT3ESH
3500 §13s5% 131859
5200 A30210% S30£10%
3300 484 +10% 3.42230%
5400 437 +10% S53£10%
5500 456 10 % 565430%
5610 455 410% S 77T£30%
_5290() AB2410% 6500+30%

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 200 SAMT]

Probe SN 1811 ERGI22
| Laguid Hody Ligusd Valuee eps 377 seoma 199
| Draance between dipele center and ligusd 10 ey
| Area scen reselution dx=Brmm/dy =Smm
| Zoon Scan Resohtion dy=Smm/dy=Sm/d2~Spm
| Frequency 2450 MHz
{ Inpiz power 20 @m
| Lagud Temperature 3 7C
{ Lab Témperature 21
| Lab Hueniduty 45 %

"‘:“::‘“ 1 % SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
2950 54 7015A7) 24.86 | 2.43)
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Report No.: BL-SZ1680042-701

SAR REFERENCE DIFOLE CALIBRATION REPOR1

Refy ACR TS 1315 SATULA

8

LIST OF EQUIPMENT

Equipment Summary Shesi

) = D e : ~ Sy v ER e ® i
Equipment | Manufactuver / e i Next Calibration
| Description, |\ * Mo, | | Saveeaton Nach e essionDatel| |\ Tate
- \Validated, Nocal \Validated Me Gl
SAM Pnantom MVG SN-20/08-SAMT1 equired equired
e . \Validated, No cal \Validsted, MNo  ca)
COMOSAR Test Bench Version 3 NA& Souired equirea
Network Analyzer | Fnode % Senwatz SN100132 02/2013 02/2016
Calipers Carrera CALIPER-G1 1202013 1212016
Reference Probe MVG ERG122 SN 18/11 10/2014 1072016
Multimeter Kelthley 2000 1188656 1212003 1272016
Signal Generator Agilent E4438C MY48CT0581 12/2013 1212016
x Characterized prior to |Characternized prior to
Amplitisy ReT R Mo test No cal requirect [test No cal required
Power Meter HF E4418A USEB261488 1202013 1202016
Powsr Sensar HP ECP-E26A Us371814€0 12/2013 122016
. Cnaracterized prior to |Charactenzed pnor to
Cirectional Couples MNarda 4216-20 01386 lest: No cal required |test, No cal required
Lﬂ’g@“;::sgf Control Compary 11-851.9 8/2012 812015
Page: /11

i docuyient shall ne be reppedsced excepe o il or bi pet, withom the itk apgyoval of WG
INe (nforution conmmed ferein (5o be gaed anly for e pavigose oo sohich if ) e sobistasd and i mar 2o
B relectsend ar whole or pars witlons verstion agpgproval of VG
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F.7 SATIMO Dipole

Please refer the document “SATIMO Dipole Measurement Report.pdf’.
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