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1. Test Standards and Report version
1.1. Test Standards

The tests were performed according to following standards:

FCC 47 Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz.

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

KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04: SAR Measurement Requirements for 100
MHz to 6 GHz

KDB 865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and Documentation
Considerations

KDB 447498 D01 General RF Exposure Guidance v06: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB248227 D01 802 11 Wi-Fi SAR v02r02: SAR Measurement Proceduresfor802.11 a/b/g Transmitters
KDB 648474 D04 Handset SAR v01r03: SAR Evaluation Considerations for Wireless Handsets

KDB 616217 D04 SAR for laptop and tablets vO1r02:SAR Evaluation Considerations for Laptop, Notebook,
Netbook and Tablet Computers

KDB941225 D01 3G SAR Procedures v03r01: SAR Measurement Procedures for 3G Devices

KDB 941225 D06 Hotspot Mode v02r01: SAR Evaluation Procedures for Portable Devices with Wireless
Router Capabilities

KDB941225 D05 SAR for LTE Devices v02r04: SAR Evaluation Considerations for LTE Devices

1.2. Report version

Version No. Date of issue Description

00 Nov.30, 2016 Original
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2.1. Client Information
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Applicant: SENWA MEXICO,S.A.DE C.V

Address: Av. Javier Barros Sierra 540,Torre |, Piso 5; COL. LOMAS DE SANTA FE
DELEGACION ALVARO OBREGON C.P. 01210MEXICO,
DISTRITO FEDERAL

Manufacturer: Senwa Mobile HK Itd

Address: Room 910, International Trade Centre 11-19 Sha Tsui Road, Tsuen Wan,

NT, HK

2.2. Product Description

Name of EUT Mobile Phone
Trade Mark: SENWA
Model No.: LS5

Listed Model(s):

Power supply:

DC 3.7V From internal battery

Device Category:

Portable

Product stage:

Production unit

RF Exposure Environment:

General Population / Uncontrolled

IMEI:

359434070000383

Device Class:

B

Hardware version:

F61_MB_V1.0_20160422

Software version:

FS089_YL_DRV_ONLY_S50A1_L519M_M16BT

Maximum SAR Value

Separation Distance: Head: Omm
Body: 10mm

Max Report SAR Value (1g): | Head: 0.26 WIKg
Body: 0.73 W/Kg

GSM

Support Network:

GSM, GPRS, EGPRS

Support Band:

GSM850, PCS1900

Modulation:

GSM/GPRS/EGPRS: GMSK

Transmit Frequency:

GSM850: 824.20MHz-848.80MHz
PCS1900: 1850.20MHz-1909.80MHz

Receive Frequency:

GSM850: 869.20MHz-893.80MHz
PCS1900: 1930.20MHz-1989.80MHz

GPRS Class: 12

EGPRS Class: 12

Antenna type: Intergal Antenna
WCDMA

Operation Band:

FDD Band Il and FDD Band V

Power Class:

Power Class 3

Modilation Type:

QPSK/16QAM/64QAM/HSUPA/HSDPA

DC-HSUPA Release Not Supported
Version:
Antenna type: Intergal Antenna

Report Template Version: HOO (2016-08)
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LTE

Operation Band:

FDD Band 2,FDD Band 4, FDD Band 7, FDD Band 17

Modilation Type:

QPSK , 16QAM

WIFI
Supported type: 802.11b/802.119/802.11n(H20)
Modulation: 802.11b: DSSS (DBPSK / DQPSK / CCK)

802.11g/n(H20): OFDM (BPSK / QPSK / 16QAM / 64QAM)

Operation frequency:

802.11b/g/n(H20): 2412MHz~2462MHz

Channel number:

802.11b/g/n(H20): 11

Channel separation:

5MHz

Antenna type:

Internal Antenna

Bluetooth
Version; Supported BT2.1+EDR
Modulation: GFSK, m/4ADQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number:

79

Channel separation:

1IMHz

Antenna type:

Integral Antenna

Remark:

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform power

Report Template Version: HOO (2016-08)
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3. Test Environment

3.1. Address of the test laboratory

Laboratory:Shenzhen Huatongwei International Inspection Co., Ltd.
Address: 1/F, Bldg 3, Hongfa Hi-tech Industrial Park, Genyu Road, Tianliao, Gongming, Shenzhen, China
Phone: 86-755-26748019 Fax: 86-755-26748089

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in compliance
with CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories

(identical to ISO/IEC17025: 2005 General Requirements) for the Competence of Testing and Calibration Labo
ratories, Date of Registration: February 28, 2015. Valid time is until February 27, 2018.

A2LA-Lab Cert. No. 3902.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for tec
hnical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025: 2005
General Requirements for the Competence of Testing and Calibration Laboratories and any additional progra
m requirements in the identified field of testing. Valid time is until December 31, 2016.

FCC-Registration No.: 317478

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully descri
bed in a report filed with the FCC (Federal Communications Commission). The acceptance letter from the FC
C is maintained in our files. Registration 317478, Renewal date Jul. 18, 2014, valid time is until Jul. 18, 2017.

IC-Registration No.: 5377A&5377B

The 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 5377A on Dec. 31, 2013, valid time is until Dec. 31, 2016.

Two 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 5377B on Dec.03, 2014, valid time is until Dec.03, 2017.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the Aust
ralian C-Tick mark as a result of our A2LA accreditation.

Report Template Version: HOO (2016-08)
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Calibration
Test Equipment Manufacturer Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition SPEAG DAE4 1315 2016/07/26 1
Electronics DAEX
E-field Probe SPEAG ES3DV3 3292 2016/09/02 1
System Validation
Dipole D750V3 SPEAG D750V3 1156 2016/02/02 3
System Validation
Dipole D835V2 SPEAG D835Vv2 4d134 2014/07/24 3
System Validation
Dipole D1750V2 SPEAG D1750V2 1062 2015/07/25 3
System Validation
Dipole D1900V2 SPEAG D1900V2 5d150 2015/12/12 3
System Validation
Dipole D2450V2 SPEAG D2450V2 884 2015/09/01 3
System Validation
Dipole D2600V2 SPEAG D2600V2 1120 2016/02/03 3
Dielectric Probe Kit Agilent 85070E uS44020288 / /
Power meter Agilent E4417A GB41292254 2016/10/25 1
Power sensor Agilent 8481H MY41095360 2016/10/25 1
Power sensor Agilent E9327A US40441621 2016/10/25 1
Network analyzer Agilent 8753E US37390562 2016/10/24 1
Universal Radio
o ROHDE &
Communication SCHWARZ CMU200 112012 2016/10/22 1
Tester
Universal Radio
L ROHDE &
Communication SCHWARZ CMW500 1556902 2015/12/28 1
Tester
. ROHDE &
Signal Generator SCHWARZ SMBV100A 258525 2016/10/22 1
Power Divider ARRA A3200-2 N/A N/A N/A
Dual Directional Agilent 778D 50783 Note
Coupler
Attenuator 1 PE PE7005-10 N/A Note
Attenuator 2 PE PE7005-10 N/A Note
Attenuator 3 PE PE7005-3 N/A Note
Power Amplifier AR 551G4M2 0328798 Note

Note:

1. The Probe,Dipole and DAE calibration reference to the Appendix A.
2. Referring to KDB865664 D01, the dipole calibration interval can be extended to 3 years with justifcatio.

The dipole are also not physically damaged or repaired during the interval.

3. Prior to system verification and validation, the path loss from the signal generator to the system check
source and thepower meter, which includes the amplifier, cable, attenuator and directional coupler, was

measured by the networkanalyzer. The reading of the power meter was offset by the path loss difference
between the path to the power meter andthe path to the system check source to monitor the actual power
level fed to the system check source.

Report Template Version: HOO (2016-08)
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5. Measurement Uncertainty

Measurement Uncertainty

o Uncertainty Probably . (Ci) (Ci) Std. Unc. | Std. Unc. | Degree of
No. ST PR g Type Value Distribution Piv. 1g 10g (19) (109) freedom
Measurement System
1 Probe calibration B 6.0% N 1 1 1 6.0% 6.0% 0
2 Sl B 4.70% R V3| 07 | 07 | 1oow | 1w eo
isotropy
3 Hemispherical B 9.60% R V3| 07 | o7 | se0m | as0% w
isotropy
4 Boundary B 1.00% R NERE 1 0.60% | 0.60% eo
Effects
5 Probe B 4.70% R V3 1 1 270% | 2.70% S
Linearity
etection limit . (] . () . (] o0
6 Detection limi B 1.00% R \/§ 1 1 0.60% 0.60%
7 R ambient B 0.00% R NERI 1 | 000% | 0.00% -
conditions-noise
RF ambient \/§
8 conditions- B 0.00% R 1 1 0.00% 0.00% 0
reflection
esponse time . (0] . (0] . (0] L
9 R i B 0.80% R \/§ 1 1 0.50% 0.50%
10 Integration time B 5.00% R \/§ 1 1 2.90% 2.90% 0
1 RF B 3.00% R NER 1| 170% | 1.70% -
ambient
12 Probe positioned B 0.40% R \/§ 1 1 0.20% 0.20% %
mech. restrictions
Probe positioning \/5
13 with respect to B 2.90% R 1 1 1.70% 1.70% %
phantom shell
14 Max. SAR B 3.90% R NERI 1| 230% | 2.30% =
evalation
Test Sample Related
15 Test sample A 1.86% N 1 1 1 1.86% | 1.86% S
positioning
16 Device holder A 1.70% N 1 1 1| 170% | 1.70% =
uncertalnty
17 Drift of output B 5.00% R 3 1 1 2.90% | 2.90% o
power
Phantom and Set-up
18 Phantom B 4.00% R \/§ 1 1 2.30% 2.30% o
uncertainty
Liquid \/§
19 conductivity B 5.00% R 064 | 043 | 1.80% 1.20% =
(target)
Liquid
20 conductivity A 0.50% N 1 0.64 0.43 0.32% 0.26% e
(meas.)
21 Liquid permittivity | g 5.00% R V3 064 | 043 | 1.80% 1.20% 0
(target)
Liquid
22 cpermittivity A 0.16% N 1 | 064 | 043 | 0.10% 0.07% %
(meas.)
Combined standard uncertainty / / / / 9.79% 9.67% 0
Expanded uncertainty _ o o
(confidence interval of 95 %) R K=2 / / 19.57% 19.34% °

Report Template Version: HOO (2016-08)
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System Check Uncertainty

o Uncertainty Probably . (Ci) (Ci) Std. Unc. | Std. Unc. | Degree of
No. ST PR g Type Value Distribution Piv. 1g 10g (19) (109) freedom
Measurement System
1 Probe calibration B 6.0% N 1 1 1 6.0% 6.0% ©
2 Sl B 4.70% R V3| 07 | 07 | 190w | 1oow w
isotropy
3 Hemispherical B 9.60% R V3| 07 | o7 | ag0m | as0% -
isotropy
4 Boundary B 1.00% R V3| 1 0.60% | 0.60% w
Effects
5 Probe B 4.70% R NE 1 1 2.70% 2.70% o
Linearity
6 Detection limit B 1.00% R \/§ 1 1 0.60% 0.60% o0
7 RE- ambient B 0.00% R NERI 1 | 000% | 0.00% =
conditions-noise
RF ambient \/_
8 conditions- B 0.00% R 3 1 1 0.00% 0.00% 0
reflection
9 Response time B 0.80% R \/§ 1 1 0.50% 0.50% 0
10 Integration time B 5.00% R \/§ 1 1 2.90% 2.90% 0
1 RF B 3.00% R NER 1| 170% | 1.70% -
ambient
12 Probe positioned | 5 0.40% R V3| . 1 020% | 0.20% -
mech. restrictions
Probe positioning \/’
13 with respect to B 2.90% R 3 1 1 1.70% 1.70% 0
phantom shell
14 Max. SAR B 3.90% R NERI 1| 230% | 2.30% =
evalation
System validation source-dipole
Deviation of
15 experimental A 1.58% N 1 1 1 158% | 1.58% eo
dipole from
numerical dipole
16 Dipole axis to A 1.35% N 1 1 1| 135% | 1.35% -
liquid distance
Input power and o \/§ 0 0 o0
17 SAR drift B 4.00% R 1 1 2.30% 2.30%
Phantom and Set-up
18 Phantom B 4.00% R \/§ 1 1 2.30% 2.30% =
uncertainty
Liquid
20 conductivity A 0.50% N 1 0.64 | 0.43 0.32% 0.26% oo
(meas.)
Liquid
22 cpermittivity A 0.16% N 1 0.64 0.43 0.10% 0.07% 0
(meas.)
Combined standard uncertainty / / / / 8.80% 8.79% 0
Expanded uncertainty _ _ o o -
(confidence interval of 95 %) ue B 2uc R K=2 / / 17.59% 17.58%

Report Template Version: HOO (2016-08)
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6. SAR Measurements System Configuration
6.1. SAR Measurement Set-up

The DASY5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
2003.

DASY5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld Mobile Phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

L e,

Blaasrwrel Barve CATYS

- _.' =y -_...' ’ ...:_:_: 0351‘: :
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6.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

® Probe Specification

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

CalibrationISO/IEC 17025 calibration service available.

Frequency 10 MHz to 4 GHz;
Linearity: + 0.2 dB (30 MHz to 4 GHz)

Directivity + 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

Dynamic Range 5 uWig to > 100 mW/g;
Linearity: + 0.2 dB

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of Mobile Phones

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

® |[sotropic E-Field Probe

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

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

DIPOLE SENSOR

A-BEAM

Report Template Version: HOO (2016-08)
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6.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

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

SAM Twin Phantom

6.4. Device Holder

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

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

Device holder supplied by SPEAG

Report Template Version: HOO (2016-08)
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7. SAR Test Procedure

7.1. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of
the sugar-water mixture gives poor repeatability (above + 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running
a detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15
mm is set. During the scan the distance of the probe to the phantom remains unchanged. After finishing
area scan, the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x5 points within a cube whose base
is centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: ¢ maximum search ¢ extrapolation « boundary correction « peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find
the global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and the
probe sensor offset. Several measurements at different distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the Zoom
Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid using 7x7x5
measurement points with 5mm resolution amounting to 343 measurement points, the uncertainty of the
extrapolation routines is less than 1% for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found

during the cube 7x7x5 scan. The probe is moved away in z-direction from the bottom of the SAM phantom
in 5mm steps.

Report Template Version: HOO (2016-08)
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7.2. Data Storage and Evaluation

Data Storage

The DASYS5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors),s together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data
is visualized or exported. This allows verification of the complete software setup even after the
measurement and allows correction of incorrect parameter settings. For example, if a measurement has
been performed with a wrong crest factor parameter in the device setup, the parameter can be corrected
afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/Im], [A/m], [°C], [mWI/g], [MW/cmZ], [dBrel], etc.). Some of these units are not available in
certain situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: Sensitivity: Normi, ai0, ail, ai2
Conversion factor: ConvFi
Diode compression point:  Dcpi
Device parameters:  Frequency: f
Crest factor: cf
Media parameters: Conductivity: o
Density: p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel
can be given as:

Vi compensated signal of channel (i=X,Y, z)
Ui input signal of channel (i=x,y, z)

cf: crest factor of exciting field (DASY parameter)
dcpi:  diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

V;
E — fieldprobes : E;, = \/

Norm; - ConvF

) . 2
H — fieldprobes : H, =V, @io + azlff +agpf
Vi compensated signal of channel (i=Xx,y, z)

Normi:  sensor sensitivity of channel (i=x,y, z),
[mV/(V/m)2] for E-field Probes
ConvF: sensitivity enhancement in solution

aij: sensor sensitivity factors for H-field probes
f: carrier frequency [GHz]

Ei: electric field strength of channel i in V/m
Hi: magnetic field strength of channel i in A/m

Report Template Version: HOO (2016-08)
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The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eiot = \/EE +E2 4+ E?

The primary field data are used to calculate the derived field units.

a
SAR=E}, ————
ot 5. 1/000
SAR: local specific absorption rate in mW/g
Etot: total field strength in V/m
(o conductivity in [mho/m] or [Siemens/m]
p: equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.
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8. Position of the wireless device in relation to the phantom
8.1. Head Position

The wireless device define two imaginary lines on the handset, the vertical centreline and the horizontal line,
for the handset in vertical orientation as shown in Figures 5a and 5b.

The vertical centreline passes through two points on the front side of the handset: the midpoint of the
width W, of the handset at the level of the acoustic output (point A in Figures 5a and 5b), and the midpoint
of the width W, of the bottom of the handset (point B).

The horizontal line is perpendicular to the vertical centreline and passes through the centre of the acoustic
output (see Figures 5a and 5b). The two lines intersect at point A.

Note that for many handsets, point A coincides with the centre of the acoustic output. However, the acoustic
output may be located elsewhere on the horizontal line. Also note that the vertical centreline is not
necessarily parallel to the front face of the handset (see Figure 5b), especially for clam-shell handsets,
handsets with flip cover pieces, and other irregularly shaped handsets.

Vertical Vertical

cantraline
Horizomat 3| "2
lirete T
Horizontal _,,-f"/' . "\
line A Acoustic

oudput

output B me B
Bottom of \
/handset
" w2
1EC 22405 & nsus

Figures 5a Figures 5b
W, Width of the handset at the level of the acoustic
Wy, Width of the bottom of the handset
A Midpoint of the widthwt of the handset at the level of the acoustic output
B Midpoint of the width wb of the bottom of the handset

Cheek position
RE
LE
B 1N

Picture 2 Cheek position of the wireless device on the left side of SAM
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, Lo LE
|

Yoy
M
Picture 3 Tilt position of the wireless device on the left side of SAM

Tilt position

\{
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8.2. Body Position

Devices that support transmission while used with body-worn accessories must be tested for body-worn
accessory SAR compliance, typically according to the smallest test separation distance required for the
group of body-worn accessories with similar operating and exposure characteristics.

Devices that are designed to operate on the body of users using lanyards and straps or without requiring
additional body-worn accessories must be tested for SAR compliance using a conservative minimum test
separation distance <5 mm to support compliance

e
NS

Picture 4 Test positions for body-worn devices

8.3. Hotspot Mode Exposure conditions

The hotspot mode and body-worn accessory SAR test configurations may overlap for handsets. When the
same wireless mode transmission configurations for voice and data are required for SAR measurements,
the more conservative configuration with a smaller separation distance should be tested for the overlapping
SAR configurations. This typically applies to the back and front surfaces of a handset when SAR is required
for both hotspot mode and body-worn accessory exposure conditions. Depending on the form factor and
dimensions of a device, the test separation distance used for hotspot mode SAR measurement is either

10 mm or that used in the body-worn accessory configuration, whichever is less for devices with

dimension > 9 cm x 5 cm. For smaller devices with dimensions <9 cm x 5 cm because of a greater potential
for next to body use a test separation of £5 mm must be used.

e
T~

Picture 5 Test positions for Hotspot Mode
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9. System Check

9.1. Tissue Dielectric Parameters

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.The table 3 and table 4 show the detail solition.It’s satisfying the latest
tissue dielectric parameters requirements proposed by the KDB865664.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (0) (en)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.9 415
1800,1900,2000 55.2 0 0 0.3 0 445 1.4 40
2450 55 0 0 0 0 45 1.8 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
1800.1900.2000 70.2 0 0 0.4 0 29.4 1.52 53.3
2450 68.6 0 0 0 0 31.4 1.95 52.7
Tissue dielectric parameters for head and body phantoms
Target Frequency Head Body
(MHz) Er a(s/m) er a(s/m)
750 41.94 0.89 55.5 0.96
835 41.5 0.90 55.2 0.97
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
2600 39.0 1.96 52.5 2.16
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Dielectric performance of Head tissue simulating liquid

Frequency e DielectricParameters Temp
(MHz) €r o(s/m) C
Recommended result 41.90 0.89 /
750 +5% window 39.81 to 44.00 0.85t0 0.93
Measurement value
2016-09-27 41.01 0.89 21
Recommended result 41.50 0.90 /
835 +5% window 39.43 t0 43.58 0.86 to 0.95
Measurement value
2016-11-10 41.62 0.92 21
Recommended result 40.10 1.37 /
+5% window 38.10- 42.11 1.30-1.44
1750
Measurement value 40.73 141 21
2016-11-11
Recommended result 40.0 1.40 /
+5% window 38.00 to 42.00 1.33to 1.47
1900
Measurement value
2016-11-12 40.05 1.42 21
Recommended result 39.2 1.80 /
+5% window 37.24t0 41.16 1.71to 1.89
2450
Measurement value
2016-11-14 39.11 1.79 21
Recommended result 39.0 1.96 /
+5% window 37.05to0 40.95 1.86 to 2.06
2600
Measurement value
2016-11-14 38.83 1.93 21
Dielectric performance of Body tissue simulating liquid
Frequency - DielectricParameters Temp
Description
(MHz) e er o(s/m) C
Recommended result 55.50 0.96 /
250 +5% window 52.73 t0 58.28 0.91to 1.01
Measurement value
2016-09-27 57.87 0.97 21
Recommended result 55.2 0.97 /
835 +5% window 52.44 to 57.96 0.92 to 1.02
Measurement value
2016-11-10 55.15 0.96 21
Recommended result 53.4 1.49 /
+5% window _ 1.42 - 1.56
1750 0 | 50.73-56.07
Measurement value 5352 1.44 21
2016-11-12
Recommended result 53.3 1.52 /
1600 +5% window 50.64 to 55.97 1.44to 1.60
Measurement value
2016-11-11 53.12 1.53 21
Recommended result 52.7 1.95 /
2450 +5% window 50.07 to 55.34 1.85t0 2.05
Measurement value 5252 1.94 21

2016-11-14
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Recommended result 52.5 2.16 /
2600 +5% window 49.88 to 55.13 2.05t0 2.27
Measurement value
2016-11-14 51.12 2.14 21
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9.2. SAR System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the

relevant liquids and test system (10 %).
System check is performed regularly on all frequency bands where tests are performed with the DASY5

system.
Tunbng I ¥
elnment
| x

D Proha poeld aner

The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

Photo of Dipole Setup
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Head
Frequency IE— SAR(W/kg) Temp
ption .
(MHz) 1g 10g C
Recommended result 2.03 1.33 /
750 +5% window 1.93-2.13 1.26 - 1.40
Measurement value
2016-09-27 2.08 1.39 21
Recommended result 2.41 1.57 /
835 +5% window 2.29-2.53 1.49 - 1.65
Measurement value
2016-11-10 2.34 1.52 21
Recommended result 9.20 4.97 /
+5% window .28 -10. .48 - 5.
1750 . () | 8.28 -10.12 4.48 - 5.46
easurement value
2016-11-11 9.62 498 21
Recommended result 9.71 5.08 /
+5% window 9.22 -10.20 4.83-5.33
1900 Measurement value
2016-11-12 9.62 4.96 21
Recommended result 13.1 6.17 /
+5% window 11.79-14.41 5.56 - 6.78
2450 Measurement value
2016-11-14 12.40 5.80 21
Recommended result 13.7 6.07 /
+5% window 13.02 - 14.39 5.77 - 6.37
2600 Measurement value
2016-11-14 14.20 6.29 21
Body
Frequency Describtion SAR(W/kg) Temp
(MHz) 2 1g 10g C
Recommended result 2.21 1.45 /
750 +5% window 2.10-2.32 1.38-1.52
Measurement value
2016-09-28 2.26 1.46 21
Recommended result 2.47 1.64 /
835 +5% window 2.35-2.59 155-1.71
Measurement value
2016-11-10 2.47 1.59 21
Recommended result 9.22 4.95 /
1750 +5% window 8.76 — 9.68 4,70 -5.20
Measurement value
2016-11-12 9.30 4.99 21
Recommended result 9.98 5.26 /
1600 +5% window 9.48 —10.48 5.00 - 5.52
Measurement value
2016-11-11 10.3 5.34 21
Recommended result 13.1 6.11 /
2450 +5% window 11.79 -14.41 5.50-6.72
Measurement value
2016-11-14 12.5 5.76 21
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Recommended result 13.2 5.87 /
2600 +5% window 12.54 -13.86 5.58 -6.16
Measurement value
2016-11-14 13.8 6.01 21
Note:

1. the graph results see follow.
2. Recommended Values used derive from the calibration certificate and 250 mW is used asfeeding power
to the calibrated dipole.
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System Performance Check at 750 MHz Head

DUT: Dipole750 MHz; Type: D750V3; Serial: 1156

Date:2016-09-27

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 750 MHz; 0 = 0.89 S/m; er = 41.01; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.76, 6.76, 6.76); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.60 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7mm, dy=7mm, dz=5mm
Reference Value = 55.49 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.62 W/kg

dB
0

-1.99
-3.98
-5.97

-7.96

-9.95
System Performance Check 750MHz Head 250mW
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System Performance Check at 750 MHz Body

DUT: Dipole750 MHz; Type: D750V3; Serial: 1156

Date:2016-09-28

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 750 MHz; o = 0.97 S/m; ¢, = 57.87; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.25, 6.25, 6.25); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

*Phantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) =2.89 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 51.70 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.87 W/kg

SAR(1 g) =2.26 W/kg; SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 2.89 W/kg

dB _
I] I/

-1.91
-3.82
-h.74

-f.6h

L v
System Performance Check 750MHz Body 250mW

-9.56
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System Performance Check at 835 MHz Head

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date:2016-11-10

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.92 S/m; er = 41.62; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.53, 6.53, 6.53); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.834 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 49.865 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.286 W/kg

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.825 mW/g
dB

—-2.10

-4.20

-6.30

-8.40

-10.50

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date:2016-11-10

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.96 S/m; ¢, = 55.15; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.27, 6.27, 6.27); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.888 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 50.236 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.339 W/kg

SAR(1 g) = 2.47 mW/g; SAR(10 g) = 1.59 mW/g

Maximum value of SAR (measured) = 2.871 mW/g

-4.20

-6.29

-8.39

-10.49

System Performance Check 835MHz Body 250mW
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System Performance Check at 1750 MHz Head

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2

Date:2016-11-11

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f =1750 MHz; o =1.41 S/m; er =40.73; p =1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(5.54,5.54,5.54); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 12.6 W/kg

Zoom Scan (7x7x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 99.561 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.828 mW/g

SAR(1 g) =9.62 mW/g; SAR(10 g) = 4.98 mWI/g

Maximum value of SAR (measured) = 13.0 W/kg
dB

-3.34

-10.03

-13.37

-16.71

System Performance Check 1750MHz 250mW
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System Performance Check at 1750 MHz Body

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2

Date:2016-11-12

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f =1750 MHz; o =1.44 S/m; er =53.52; p =1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(5.28,5.28,5.28); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

AreaScan(61x61x1):Measurementgrid:dx=15mm,dy=15mm
MaximumvalueofSAR(interpolated)=13.354mW/g

ZoomScan(5x5x7)/Cube0: Measurementgrid:dx=8mm,dy=8mm,dz=5mm
ReferenceValue=87.582V/m;PowerDrift=-0.06dB

Peak SAR (extrapolated) = 16.752 W/kg

SAR(1 g) = 9.30 mW/g; SAR(10 g) = 4.99 mWI/g

Maximum value of SAR (measured) = 13.273 mW/g

dB

-3.34

-6.68

-10.03

-13.37

-16.71

System Performance Check 1750MHz 250mW
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System Performance Check at 1900 MHz Head

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150

Date:2016-11-12

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1900 MHz; o = 1.42S/m; er = 40.05; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(5.26,5.26,5.26); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 10.61 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.79 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 12.34 W/kg

SAR(1 g) = 9.62 W/kg; SAR(10 g) = 4.96 W/kg

Maximum value of SAR (measured) = 12.44 W/kg

-3.60

-1.20

-10.80

-14.40

-18.00

System Performance Check 1900MHz Head 250mW
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System Performance Check at 1900 MHz Body

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150

Date:2016-11-11

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1900 MHz; o = 1.53S/m; er = 53.12; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(5.05,5.05,5.05); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 15.187 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.679 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 19.027 W/kg

SAR(1 g) =10.3 mW/g; SAR(10 g) = 5.34 mW/g

Maximum value of SAR (measured) = 15.09 mW/g

— -3.65

1.3

-10.96

-14.62

-18.27

System Performance Check 1900MHz Body250mW
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System Performance Check at 2450 MHz Head

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884

Date:2016-11-14

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2450 MHz; o = 1.79S/m; er = 39.11; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(4.97,4.97,4.97); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 19.313 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.314 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.703 W/kg

SAR(1 g) =12.4 mW/g; SAR(10 g) = 5.8 mW/g

Maximum value of SAR (measured) = 18.871 mW/g

dB

—-4.41

-6.62

-13.24

-17.65

-22.06

System Performance Check 2450MHz Head250mW
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System Performance Check at 2450 MHz Body

Date:2016-11-14
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; o = 1.94S/m; er = 52.52; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(4.70,4.70,4.70); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 19.266 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.170 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 26.174 W/kg

SAR(1 g) = 12.5 mW/g; SAR(10 g) = 5.76 mWI/g

Maximum value of SAR (measured) = 19.27mW/g
dB

L -4.43

-8.85

-13.28

-17.70

-22.13

System Performance Check 2450MHz Body250mW
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System Performance Check at 2600 MHz Head

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: 1120

Date:2016-11-14

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2600 MHz; o = 1.93S/m; €r = 38.83; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(4.77,4.77,4.77); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 22.8 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 110.2 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.29 W/kg

Maximum value of SAR (measured) = 25.6 W/kg

dB
0

-4.70

-9.40

-14.10

-18.80

-23.50

System Performance Check 2600MHz Head250mW

Report Template Version: HOO (2016-08)



Report No: TRE16110106 Page: 35 of 97 Issued: 2016-11-30

System Performance Check at 2600 MHz Body

Date:2016-11-14
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: 1120

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2600 MHz; 0 = 2.14S/m; €r = 51.12; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(4.52,4.52,4.52); Calibrated: 02/09/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 24.6 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 108.4 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 23.8 W/kg

dB
— 0

— -4.70

-9.40

-14.11

-18.81

-23.51
System Performance Check 2600MHz Body250mW
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SAR assessments have been made in line with the requirements of ANSI/IEEE C95.1-1992

Type Exposure

Limit (W/kg)

General Population /
Uncontrolled Exposure Environment

Occupational /
Controlled Exposure Environment

Spatial Average SAR

(10g for limb)

(whole body) 0.08 o
Spatial Peak SAR

(1g cube tissue for head and trunk) 160 >0
Spatial Peak SAR 4.0 20.0

Population/Uncontrolled Environments: are defined as locations where there is the exposure of individual who
have no knowledge or control of their exposure.

Occupational/Controlled Environments: are defined as locations where there is exposure that may be incurred
by people who are aware of the potential for exposure (i.e. as a result of employment or occupation).
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11.Conducted Power Measurement Results

GSM Conducted Power

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

2. Per KDB 941225 D01, considering the possibility of e.g. 3rd party VolP operation for Head and Body-
worn SAR test reduction for GSM and GPRS modes is determined by the source-base time-averaged
output power including tune-up tolerance. The mode with highest specified time-averaged output power
should be tested for SAR compliance in the applicable exposure conditions. For modes with the same
specified maximum output power and tolerance, the higher number time-slot configuration should be
tested. Therefore, the EUT was set in GPRS (4Tx slots) for GSM850 and GPRS (4Tx slots) for PCS1900.

3. Per KDB941225 D01, for hotspot SAR test reduction for GPRS modes is determined by the source-
based time-averaged output power including tune-up tolerance, For modes with the same specified
maximum output power and tolerance, the higher number time-slot configuration should be tested.
Therefore, the EUT was set in GPRS (4Tx slots) for GSM850 and GPRS (4Tx slots) for PCS1900.

Conducted Power (dBm) - Averager Power (dBm)

Mode: GSM850 CH128 CH190 CH251 Eg’;’)‘ig CH128 CH190 CH251
824.2MHz 836.6MHz 848.8MHz 824.2MHz 836.6MHz 848.8MHz

GSM 32.48 32.45 32.39 -9.03 23.45 23.42 23.36

1TXslot 32.45 32.42 32.37 -9.03 23.42 23.39 23.34

GPRS 2TXslots 29.91 29.96 29.90 -6.02 23.89 23.94 23.88

(GMSK) | 3TXslots 28.22 28.22 28.15 -4.26 23.96 23.96 23.89

4TXslots 26.99 26.98 26.91 -3.01 23.98 23.97 23.90

1TXslot 32.41 32.37 32.31 -9.03 23.38 23.34 23.28

EGPRS | 2TXslots 29.87 29.91 29.84 -6.02 23.85 23.89 23.82

(GMSK) | 3TXslots 28.18 28.18 28.09 -4.26 23.92 23.92 23.83

4TXslots 26.96 26.93 26.86 -3.01 23.95 23.92 23.85

Conducted Power (dBm) o Averager Power (dBm)

Mode: PCS1900 CH512 CH661 CH810 Eg’(';(')?g CH512 CH661 CH810
1850.2MHz | 1880.0MHz | 1909.8MHz 1850.2MHz | 1880.0MHz | 1909.8MHz

GSM 29.92 29.75 29.98 -9.03 20.89 20.72 20.95

1TXslot 29.89 29.72 29.97 -9.03 20.86 20.69 20.94

GPRS 2TXslots 27.55 27.47 27.67 -6.02 21.53 21.45 21.65

(GMSK) | 3TXslots 25.99 25.87 26.05 -4.26 21.73 21.61 21.79

4TXslots 24.86 24.73 2491 -3.01 21.85 21.72 21.90

1TXslot 29.88 29.70 29.94 -9.03 20.85 20.67 20.91

EGPRS | 2TXslots 27.54 27.45 27.65 -6.02 21.52 21.43 21.63

(GMSK) | 3TXslots 25.98 25.86 26.03 -4.26 21.72 21.60 21.77

4T Xslots 24.86 24.71 24.88 -3.01 21.85 21.70 21.87

Note:

1) Division Factors
To average the power, the division factor is as follows:
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) =>-9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
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WCDMA Conducted Power

1. The following tests were conducted according to the test requirements outlines in 3SGPP TS34.121
specification.

2. The procedures in KDB 941225 D01 are applied for 3GPP Rel. 6 HSPA to configure the device in the

required sub-test mode to determine SAR test exclusion

A summary of thest setting are illustrated belowe:

HSDPA Setup Configureation:

a) The EUT was connected to base station RS CMU200 referred to the setup configuration
b) The RF path losses were compensated into the measurements
C) A call was established between EUT and base station with following setting:

X.

Set Gain Factors (Bc and pd) and parameters were set according to each specific sub-test in the
following table, C10.1.4, Quoted from the TS 34.121
Set RMC 12.2Kbps + HSDPA mode

iii. Set Cell Power=-86dBm

Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
Select HSDPA uplink parameters

. Set Delta ACK, Delta NACK and Delta CQI=8
Vii.
viii.
iX.

Set Ack-Nack repetition Factor to 3
Set CQI Feedback Cycle (K) to 4ms
Set CQI repetition factor to 2
Power ctrl mode= all up bits

d) The transmitter maximum output power waw recorded.

Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Ba Ba Be/Ba Brs CM (dB) MPR (dB)
(SF) (Note1, (Note 3) (Note 3)
Note 2)
1 215 15/15 64 215 4115 00 00
2 1215 | 15115 64 12/15 24/15 10 0.0
(Note 4) (Note 4) (Note 4)

3 15115 | 8i15 64 15/8 30/15 1.5 0.5

4 1515 | 4in5 64 15/4 30/15 1.5 0.5
Note 1 Aack, Anack and Acai = 30/15with B, =30/15* S, .

Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Emor Vector

Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with ﬂhs =30M15* ,Br , and Acal = 24/15
with B, =24/15* B_.

CM = 1 for Bo/Bs =12/15, Brs/p=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCHthe MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

For subtest 2 the B./pq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is

achieved by setting the signalled gain factors for the reference TFC (TF1, TF1)to B = 11/15 and Bq
= 15/15.

Note 3:

Note 4:

Setup Configuration
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HSUPA Setup Configureation:

a) The EUT was connected to base station RS CMUZ200 referred to the setup configuration
b) The RF path losses were compensated into the measurements
c) A call was established between EUT and base station with following setting:
i. Call configs = 5.2b, 5.9b, 5.10b, and 5.13.2B with QPSK
ii. Set Gain Factors (Bc and d) and parameters (AG index) were set according to each specific sub-test
in the following table, C11.1.3, Quoted from the TS 34.121
iii. Set Cell Power=-86dBm
iv. Set channel type= 12.2Kbps + HSPA mode
v. Set UE Target power
vi. Set Ctrl mode=Alternating bits
vii. Set and observe the E-TFCI
viii. Confirm that E-TFCI is equal the target E-TFCI of 75 for Sub-test 1, and other subtest’'s E-TFCI
d) The transmitter maximum output power waw recorded.
Table C.11.1.3: pp values for transmitter characteristics tests with H5-DPCCH and E-DCH

Sub- | P Ba | Pa | Bo/Pa | PHs | BPec Bea Bea | Pea CM | MPR | AG | E-
test {SF) (MNote1) (Mote 5) (5F) | (Codes) | (dB) (dB) | Index | TFCI
(Note &) (Nofe | (Nofe | note
2) 2) £)
1 1115 | 15115 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note {Note 25
3) 3)
2 6/15 1515 | 64 B/15 | 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 1515 | 915 | 64 | 15/9 | 30115 | 30/15 | Beql: 47/15 | 4 2 20 1.0 15 92
Pec2: 47/15 | 4
4 2115 1515 | 64 215 415 2115 S56/75 4 1 3.0 20 17 7
5 15/15 | 1515 | 64 | 15/15 | 30/15 | 2415 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note {Note
4) 4)

Note 1:  Aack, Anack and Acai = 30/15 with £, =30/15~ 4§ .

Mote 2:  CM = 1 for p/Bg =12/15, Pns/Bc=24/15. For all other comhbinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.

MNote 3:  For subtest 1 the [o/Ba ratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to - = 10/15 and pg = 15/15.

MNote 4.  For subtest 5 the Bo/Ba ratio of 15/15 for the TFC during the measurement peried (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to fi. = 14/15 and pg = 15/15.

Mote 5. In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.

Mote 8 Pegcan not be set directly, it is set by Absolute Grant Value.

Setup Configuration
General Note:

1. PerKDB 941225 D01, SAR for Head / Hotsport / Body-worn Exposure is measured using a 12.2Kbps
RMC with TPC bit ocnfigured to all 1s

2. Per KDB 941225 D01 RMC12.2Kbps setting is used to evaluate SAR. If the maximum output power and
Tune-up tolerance specified for production units in HSDPA/HSUPA is = 1/4dB higher than RMC
12.2Kbps or when the highest reported SAR of the RMC12.2Kbps is scaled by the ratio fo specified
maximum output power and tune-up tolerance of HSDPA / HSUPA to RMC 12.2Kbps and the adjusted
SAR is =1.2 W/kg, SAR measurement is not required for HSDPA / HSUPA.
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WCDMA Band V WCDMA Band I
Conducted Power (dBm) Conducted Power (dBm)
Ll CH4132 | CH4183 | CH4233 | CH9262 | CH9400 | CH9538
826.4 836.6 846.6 1852.4 1880.0 1907.6
AMR 12.2K 22.16 22.10 22.08 22.78 22.76 22.93
RMC 12.2K 22.18 22.14 22.09 22.81 22.79 22.94
Subtest-1 20.38 20.32 20.30 20.95 20.93 21.08
HSDPA Subtest-2 20.21 20.15 20.13 20.77 20.75 20.91
Subtest-3 20.21 20.17 20.13 20.78 20.76 20.90
Subtest-4 19.94 19.89 19.87 20.50 20.48 20.64
Subtest-1 19.83 19.78 19.76 20.39 20.37 20.52
Subtest-2 19.68 19.62 19.61 20.23 20.21 20.36
HSUPA Subtest-3 19.59 19.54 19.52 20.14 20.12 20.27
Subtest-4 19.53 19.48 19.46 20.08 20.06 20.21
Subtest-5 19.48 19.43 19.41 20.03 20.01 20.16
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LTE Conducted Power
General Note:

1. CMW500 base station simulator was used to setup the connection with EUT; the frequency band,
channel,bandwidth, RB allocation configuration, modulation type are set in the base station simulator to
configure EUTtransmitting at maximum power and at different configurations which are requested to be
reported to FCC, forconducted power measurement and SAR testing.

2. Per KDB 941225 D05v02r03, when a properly configured base station simulator is used for the SAR and
powermeasurements, spectrum plots for each RB allocation and offset configuration is not required.

3. Per KDB 941225 D05v02r03, start with the largest channel bandwidth and measure SAR for QPSK with 1
RBallocation, using the RB offset and required test channel combination with the highest maximum output
power for RBoffsets at the upper edge, middle and lower edge of each required test channel.

4. Per KDB 941225 D05v02r03, 50% RB allocation for QPSK SAR testing follows 1RB QPSK allocation
procedure.

5. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50% and 1
RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg. Otherwise, SAR
is measured for the highestoutput power channel; and if the reported SAR is > 1.45 W/kg, the remaining
required test channels must also betested.

6. Per KDB 941225 D05v02r03, 16QAM output power for each RB allocation configuration is > not ¥2 dB
higher than thesame configuration in QPSK and the reported SAR for the QPSK configuration is < 1.45 W/kg;
Per KDB 941225D05v02r03, 16QAM SAR testing is not required.

7. Per KDB 941225 D05v02r03, smaller bandwidth output power for each RB allocation configuration is > not
%4 dBhigher than the same configuration in the largest supported bandwidth, and the reported SAR for the
largest supportedbandwidth is < 1.45 W/kg; Per KDB 941225 D05v02r03, smaller bandwidth SAR testing is
not required.

LTE-FDD Band 2 Actual output Power (dBm)

Band-width | RBallocation | RBoffset ‘ Modulation Low Middle High
1850.7MHz 1880MHz | 1909.3MHz
High QPSK 21.76 21.84 21.73
16QAM 20.89 20.96 20.86
. QPSK 21.75 21.83 21.70
1RB Middle 16QAM 20.90 20.98 20.87
Low QPSK 21.77 21.80 21.70
16QAM 20.92 20.98 20.88
1.4 MHz High QPSK 21.64 21.73 21.60
16QAM 20.66 20.72 20.61
. QPSK 21.65 21.71 21.61
3RB Middle 160AM 20.68 20.75 20.62
Low QPSK 21.64 21.74 21.63
16QAM 20.66 20.74 20.63
6RB / QPSK 20.81 20.90 20.76
16QAM 19.75 19.83 19.72
1851.5MHz 1880MHz | 1908.5MHz
High QPSK 21.74 21.81 21.71
16QAM 20.93 20.99 20.89
. QPSK 21.72 21.81 21.69
1RB Middle I 6 oam 20.94 21.02 20.90
Low QPSK 21.74 21.82 21.71
16QAM 20.92 20.99 20.88
3 MHz High QPSK 20.81 20.88 20.75
16QAM 19.76 19.83 19.72
. QPSK 20.76 20.81 20.72
8RB Middle 16QAM 19.75 19.83 19.70
Low QPSK 20.77 20.84 20.73
16QAM 19.77 19.83 19.74
QPSK 20.73 20.82 20.70
15RB /

16QAM 19.74 19.84 19.68
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1852.5MHz |  1880MHz | 1907.5MHz
igh QPSK 21.72 21.79 21.69
16QAM 20.92 20.99 20.89
. QPSK 21.74 21.82 21.71
1RB Middle 160AM 20.94 21.02 20.89
Com QPSK 21.73 21.79 21.68
16QAM 20.92 20.99 20.89
5 MHz High QPSK 20.82 20.91 20.75
160AM 10.81 19.92 19.77
. QPSK 20.82 20.90 20.78
12RB Middle 160AM 19.82 19.90 19.76
Com QPSK 20.81 20.88 20.77
160AM 19.84 19.91 19.80
JoRE QPSK 20.79 20.87 20.75
16QAM 19.78 19.85 19.73

1855MHz | 1880MHz |  1905MHz
High QPSK 21.73 21.80 21.69
16QAM 20.91 20.98 20.88
. QPSK 21.74 21.82 21.70
1RB Middle 160AM 20.93 21.01 20.88
Com QPSK 21.74 21.82 21.70
16QAM 20.93 20.99 20.89
10 MHz igh QPSK 20.78 20.87 20.75
16QAM 19.81 19.89 19.77
J5RE viddle QPSK 20.78 20.87 20.75
16QAM 19.85 19.91 19.79
Com QPSK 20.77 20.85 20.73
16QAM 10.83 19.90 19.79
coRE / QPSK 20.80 20.87 20.74
16QAM 19.79 10.86 19.73

1857.5MHz |  1880MHz | 1902.5MHz
High QPSK 21.76 21.83 21.73
160AM 20.92 20.99 20.89
. QPSK 21.73 21.83 21.69
1RB Middle 160AM 20.93 21.02 20.89
Com QPSK 21.75 21.82 21.72
160AM 20.94 21.01 20.91
15 MHz High QPSK 20.80 20.88 20.76
16QAM 19.81 10.87 19.76
. QPSK 20.78 20.87 20.72
36RB Middle 160AM 10.83 19.90 19.77
Com QPSK 20.81 20.90 20.78
16QAM 19.79 10.87 19.75
erE / QPSK 20.71 20.79 20.67
160AM 19.74 10.83 19.70
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1860MHz |  1880MHz |  1900MHz
o QPSK 21.72 21.82 21.79
g 160AM 20.92 21.01 21.00
. QPSK 21.75 21.83 21.82
1RB Middl
aaie 160AM 20.95 21.01 20.99
Com QPSK 21.77 21.84 21.84
160AM 20.95 21.02 21.02
20 MHz o QPSK 20.81 20.01 20.78
9 160AM 19.79 19.89 19.85
. QPSK 20.80 20.88 20.86
50RB Middl
iddle 160AM 19.85 19.03 19.01
Com QPSK 2081 20.88 20.87
160AM 10.86 19.93 19.92
L00RE / QPSK 20.74 20.84 20.78
160AM 19.73 19.83 19.77
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LTE-FDD Band 4 Actual output Power (dBm)
Band-width | RBallocation | RBoffset \ Modulation Low Middle High
1710.7MHz | 1732.5MHz | 1754.3MHz
High QPSK 21.29 21.35 21.27
16QAM 20.42 20.47 20.40
. QPSK 21.28 21.34 21.24
1RB Middle 160AM 20.43 20.49 20.41
Low QPSK 21.30 21.31 21.24
16QAM 20.45 20.49 20.42
1.4 MHz High QPSK 21.17 21.24 21.14
16QAM 20.19 20.23 20.15
. QPSK 21.18 21.22 21.15
3RB Middle 16QAM 20.21 20.26 20.16
Low QPSK 21.17 21.25 21.17
16QAM 20.19 20.25 20.17
6RE } QPSK 20.34 20.41 20.30
16QAM 19.28 19.34 19.26
1711.5MHz | 1732.5MHz | 1753.5MHz
High QPSK 21.27 21.32 21.25
16QAM 20.46 20.50 20.43
1RB Middle QPSK 21.25 21.32 21.23
16QAM 20.47 20.53 20.44
Low QPSK 21.27 21.33 21.25
16QAM 20.45 20.50 20.42
3 MHz High QPSK 20.62 20.67 20.58
16QAM 19.57 19.62 19.55
. QPSK 20.57 20.60 20.55
8RB Middle I soam 19.56 19.62 19.53
Low QPSK 20.58 20.63 20.56
16QAM 19.58 19.62 19.57
15RB / QPSK 20.54 20.61 20.53
16QAM 19.55 19.63 19.51
1712.5MHz | 1732.5MHz | 1752.5MHz
High QPSK 21.25 21.30 21.23
16QAM 20.45 20.50 20.43
. QPSK 21.27 21.33 21.25
1RB Middle 16QAM 20.47 20.53 20.43
Low QPSK 21.26 21.30 21.22
16QAM 20.45 20.50 20.43
5 MHz High QPSK 20.63 20.70 20.58
16QAM 19.62 19.71 19.60
. QPSK 20.63 20.69 20.61
12RB Middle 160AM 19.63 19.69 19.59
Low QPSK 20.62 20.67 20.60
16QAM 19.65 19.70 19.63
SERE } QPSK 20.60 20.66 20.58
16QAM 19.59 19.64 19.56
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1715MHz | 1732.5MHz | 1750MHz
o QPSK 21.26 2131 21.23
g 160AM 20.44 20.49 20.42
. QPSK 21.27 21.33 21.24
1RB Middl
adie 160AM 20.46 20.52 20.42
Low QPSK 21.07 21.33 21.24
16QAM 20.46 20.50 20.43
10 MHz o QPSK 20.59 20.66 20.58
g 160AM 19.62 10.68 19.60
. QPSK 20.59 20.66 2058
25RB Middl
adie 160AM 19.66 19.70 19.62
Low QPSK 20.58 20.64 20.56
160AM 10.64 19.69 19.62
cORE / QPSK 20.61 20.66 20.57
16QAM 19.60 19.65 19.56
1717.5MHz | 1732.5MHz | 1747.5MHz
o QPSK 21.29 21.34 21.27
g 16QAM 20.45 20.50 20.43
. QPSK 21.26 21.34 21.23
1RB Middle
! 160AM 20.46 2053 2043
Com QPSK 21.28 21.33 21.26
16QAM 20.47 20.52 20.45
15 MHz o QPSK 20.61 20.67 20.59
g 160AM 19.62 19.66 19.59
. QPSK 20.59 20.66 2055
36RB Middl
adie 160AM 10.64 19.69 19.60
Cow QPSK 20.62 20.69 20.61
160AM 19.60 19.66 19.58
erE / QPSK 2052 20.58 20.50
16QAM 19.55 19.62 19.53
1720MHz | 1732.5MHz | 1745MHz
o QPSK 21.25 21.33 21.23
g 160AM 20.45 20.52 20.44
. QPSK 21.28 21.34 21.26
1RB Middl
adie 160AM 20.48 20.52 2043
Low QPSK 21.30 21.35 21.28
160AM 20.48 20.53 20.46
20 MHz o QPSK 20.62 20.70 20.51
g 160AM 19.60 19.68 19.58
. QPSK 20.61 20.67 20.59
S0RB Middle 160AM 19.66 19.72 19.64
Low QPSK 20.62 20.67 20.60
16QAM 19.67 19.72 19.65
20. 20. 2051
LOORE / QPSK 0.55 0.63 05
160AM 19.54 19.62 19.50
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LTE-FDD Band 7 Actual output Power (dBm)
Band-width | RBallocation | RBoffset ‘ Modulation Low Middle High
2502.5MHz 2535MHz 2567.5MHz
Hiah QPSK 21.82 21.89 21.84
9 16QAM 21.01 21.05 21.00
PSK 21.84 21.89 21.83
1RB Middle Q
16QAM 21.06 21.11 21.07
Low QPSK 21.84 21.84 21.85
16QAM 21.05 21.07 21.07
5 MHz High QPSK 20.70 20.72 20.66
g 160AM 19.71 19.76 19.70
. QPSK 20.73 20.77 20.73
12RB Middle
16QAM 19.72 19.78 19.70
Low QPSK 20.73 20.74 20.66
16QAM 19.80 19.81 19.68
QPSK 20.72 20.80 20.68
25RB
16QAM 19.77 19.81 19.73
2505MHz 2535MHz 2565MHz
Hiah QPSK 21.88 21.90 21.82
g 16QAM 21.05 21.09 21.04
PSK 21.88 21.86 21.79
1RB Middle Q
16QAM 21.09 21.10 21.04
Low QPSK 21.83 21.83 21.80
16QAM 21.06 21.08 21.05
10 MHz Hiah QPSK 20.68 20.72 20.69
g 16QAM 19.70 19.71 19.67
. QPSK 20.75 20.75 20.69
25RB Middle
16QAM 19.76 19.77 19.74
Low QPSK 20.74 20.78 20.65
16QAM 19.70 19.73 19.71
QPSK 20.74 20.74 20.68
50RB
16QAM 19.72 19.75 19.70
2507.5MHz 2535MHz 2562.5MHz
High QPSK 21.83 21.88 21.82
g 160AM 21.05 21.08 21.05
PSK 21.81 21.91 21.84
1RB Middle Q
16QAM 21.07 21.11 21.07
Low QPSK 21.86 21.88 21.82
16QAM 21.04 21.08 21.07
15 MHz Hiah QPSK 20.66 20.75 20.68
g 16QAM 19.71 19.75 19.68
. QPSK 20.70 20.76 20.70
36RB Middle
16QAM 19.72 19.77 19.69
Low QPSK 20.71 20.71 20.68
16QAM 19.78 19.80 19.67
QPSK 20.72 20.78 20.72
75RB
16QAM 19.75 19.77 19.69
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2510MHz 2535MHz 2560MHz
High QPSK 21.84 21.92 21.85
16QAM 21.08 21.10 21.05
1RB Middle QPSK 21.86 21.94 21.90
16QAM 21.07 21.13 21.08
Low QPSK 21.87 21.92 21.87
16QAM 21.05 21.08 21.04
20 MHz High QPSK 20.90 20.93 20.88
16QAM 19.72 19.78 19.69
. QPSK 20.72 20.77 20.72
50RB Middle
16QAM 19.74 19.78 19.71
Low QPSK 20.70 20.73 20.74
16QAM 19.71 19.78 19.71
QPSK 20.75 20.81 20.74
100RB
16QAM 19.74 19.80 19.83
LTE-FDD Band 17 Actual output Power (dBm)
Band-width | RBallocation | RBoffset \ Modulation High Middle Low
706.5MHz 710MHz 713.5MHz
High QPSK 21.50 21.52 21.48
16QAM 20.78 20.82 20.78
. QPSK 21.46 21.50 21.49
1RB Middle I 6 oam 20.75 20.80 20.78
Low QPSK 21.46 21.51 21.49
16QAM 20.76 20.80 20.76
5 MHz High QPSK 20.50 20.50 20.49
16QAM 19.71 19.74 19.71
. QPSK 20.48 20.52 20.48
12RB Middle 16QAM 19.69 19.72 19.68
Low QPSK 20.48 20.53 20.48
16QAM 19.67 19.73 19.70
J5RB / QPSK 20.45 20.48 20.45
16QAM 19.66 19.69 19.66
709MHz 710MHz 711MHz
High QPSK 21.51 21.57 21.48
16QAM 20.81 20.84 20.81
. QPSK 21.47 21.51 21.48
1RB Middle 160AM 20.79 20.82 20.79
Low QPSK 21.49 21.53 21.50
16QAM 20.78 20.82 20.78
10 MHz High QPSK 20.54 20.62 20.55
16QAM 19.72 19.75 19.72
. QPSK 20.49 20.53 20.50
25RB Middle 16QAM 19.68 19.74 19.73
Low QPSK 20.49 20.52 20.50
16QAM 19.68 19.69 19.71
50RB / QPSK 20.45 20.51 20.49
16QAM 19.66 19.72 19.71
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WLAN Conducted Power

For 2.4GHz WLAN SAR testing, highest average RF output power channel for the lowest data rate for
802.11b were for SAR evaluation. 802.11g/n were not investigated since the average putput powers over all
channels and data rates were not more than 0.25dB higher than the tested channel in the lowest data rate of
802.11b mode.

WIFI
Mode Channel Fr?ﬂiﬂ)‘cy ng%\‘/’gig;ﬁ? 5 Avcé?;;; (I:Dtg\(/jver Data rate
(dBm)
01 2412 14.44 12.32 1 Mbps
802.11b 06 2437 14.42 12.30 1 Mbps
11 2462 14.58 12.43 1 Mbps
01 2412 14.37 11.26 6 Mbps
802.11g 06 2437 13.87 10.84 6 Mbps
11 2462 14.42 11.28 6 Mbps
01 2412 21.75 16.58 6.5 Mbps
802.11n(H20) 06 2437 17.66 13.44 6.5 Mbps
11 2462 21.97 16.72 6.5 Mbps

Note:The output power was test all data rate and recorded worst case at recorded data rate.
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Bluetooth

Mode Channel Frequency (MHz) Conducted power (dBm)
0 2402 4.62
GFSK 39 2441 3.45
78 2480 4.39
0 2402 6.31
m/4QPSK 39 2441 5.00
78 2480 5.96
0 2402 6.72
8DPSK 39 2441 5.38
78 2480 6.39

Per KDB 447498 D01, the 1-g and 10-g SAR test exclusion thresholds for L00MHz to 6GHz at test

separation distances =50mm 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

SAR test SAR test
RF output power .
Band/Mode F(GHz) Position exclusion . SN
threshold (mW) dBm mw
Sluetooth p 45 Head 9.6 7 5.01 Yes
uetoo .
Body 19.2 7 5.01 Yes

Per KDB 447498 D01, when the minimum test separation distance is <5mm, a distance of 5mm is

applied to determine SAR test exclusion.

The test exclusion thereshold is =3, SAR testing is not required.
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Burst Average Power (dBm)

Mode
GSM850 PCS1900

GSM (GMSK, 1Tx Slot) 33.00 30.00
GPRS (GMSK, 1Tx Slot) 33.00 30.00
GPRS (GMSK, 2Tx Slot) 31.00 28.00
GPRS (GMSK, 3Tx Slot) 29.00 27.00
GPRS (GMSK, 4Tx Slot) 28.00 26.00
EGPRS (GMSK, 1Tx Slot) 33.00 30.00
EGPRS (GMSK, 2Tx Slot) 31.00 28.00
EGPRS (GMSK, 3Tx Slot) 29.00 27.00
EGPRS (GMSK, 4Tx Slot) 28.00 26.00

Burst Average Power (dBm)

Mode
WCDMA Band V WCDMA Band Il
AMR 12.2Kbps 23.00 23.00
RMC 12.2Kbps 23.00 23.00
HSDPA Subtest-1 21.00 21.00
HSDPA Subtest-2 21.00 21.00
HSDPA Subtest-3 21.00 21.00
HSDPA Subtest-4 21.00 21.00
HSUPA Subtest-1 20.00 21.00
HSUPA Subtest-2 20.00 21.00
HSUPA Subtest-3 20.00 21.00
HSUPA Subtest-4 20.00 21.00
HSUPA Subtest-5 20.00 21.00
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LTE
LTE Band 2
Channel Channel 19100 Channel 18900 Channel 18700
Tune-up(dB) 22 22 22
LTE Band 4
Channel Channel 20300 Channel 20175 Channel 20050
Tune-up(dB) 22 22 22
LTE Band 7
Channel Channel 20600 Channel 20525 Channel 20450
Tune-up(dB) 22 22 22
LTE Band 17
Channel Channel 21350 Channel 21100 Channel 20850
Tune-up(dB) 22 22 22
LTEMPRwillfollowup3GPPsettingasbelow:
) Channel bandwidth / Transmission bandwidth (NRB) MPR
Modulation
1.4MHz 3.0MHz 5MHz 10MHz 15MHz 20MHz (dB)
QPSK <5 <4 <8 <12 <16 <18 0
QPSK >5 >4 >8 >12 > 16 >18 1
16 QAM <5 <4 <8 <12 <16 <18 1
16 QAM >5 >4 >8 >12 >16 >18 2
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WIFI
Mode Channel Fr((e&t'e\zr)\cy Cgrg\j::rtiglaprﬁfl 5 Avgféggﬁg\?ver Data rate
01 2412
802.11b 06 2437 15.00 13.00 1 Mbps
11 2462
01 2412
802.11g 06 2437 15.00 12.00 6 Mbps
11 2462
01 2412 22.00 17.00
802.11n(H20) 06 2437 18.00 14.00 6.5 Mbps
11 2462 22.00 17.00
Bluetooth
Mode Channel Frequency (MHz) Conducted power (dBm)
0 2402 5.00
GFSK 39 2441 5.00
78 2480 5.00
0 2402 7.00
m/4QPSK 39 2441 6.00
78 2480 7.00
0 2402 7.00
8DPSK 39 2441 7.00
78 2480 7.00
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13. Antenna Location

MAIN ANT

WIFI/BT ANT

Left Slde

[

e

rdrmcd 1
PFEE

Modoicc LSS

Positions for SAR tests; Hotspot mode

Antenna Back Front Top side Bottom side Right side Left side
WWAN Yes Yes No Yes Yes Yes
WIFI / BT Yes Yes Yes No No Yes

General note:

Referring to KDB941225 D06, when the overall device length and width are >9cm*5cm, the test distance

is 10mm. SAR must be measured for all sides and surfaces with a transmitting antenna located within
25mm from that surface or edge.
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14. SAR Measurement Results

Head SAR
- eswe0 ]
Frequency Tune Measured | Report
vode | pTeSt [T T Sooner | upimi | (| Pover | Sarag) | samag | T
(dBm) dBm) | “tctor (W/kg) (W/kg)
128 | 824.2 26.99 28.00 | 1.26 - - - -
CLhngk 190 | 836.6 26.98 28.00 | 1.27 | -0.14 0.052 0.07 H1
251 | 848.8 26.91 28.00 | 1.29 - - - -
128 | 824.2 26.99 28.00 | 1.26 - - - -
Left-Tilt | 190 | 836.6 26.98 28.00 | 1.27 0.15 0.040 0.05 -
GPRS 251 | 848.8 26.91 28.00 | 1.29 - - - -
S | 128 | 8242 | 2699 | 2800 | 1.26 - : : :
g']%hetl'( 190 | 836.6 26.98 28.00 | 1.27 0.06 0.049 0.06 -
251 | 84858 26.91 28.00 | 1.29 - - - -
128 | 824.2 26.99 28.00 | 1.26 - - - -
Right-Tilt | 190 | 836.6 26.98 28.00 | 1.27 | -0.08 0.039 0.05 -
251 | 848.8 26.91 28.00 | 1.29 - - - -
.~ pecsw0 ]
Frequency Tune Measured | Report
Mode | prest T S | Mot b | fower | “sarag sAR(1g) | TS
@m) | @em) | o (Wikg) | (Wikg)
512 | 1850.2 24.86 26.00 | 1.30 - - - -
CLhngk 661 | 1880.0 24.73 26.00 | 1.34 | -0.12 0.162 0.22 H2
810 | 1909.8 24.91 26.00 | 1.29 - - - -
512 | 1850.2 24.86 26.00 | 1.30 - - - -
Left-Tilt | 661 | 1880.0 24.73 26.00 | 1.34 | -0.09 0.120 0.16 -
GPRS 810 | 1909.8 24.91 26.00 | 1.29 - - - -
S | 512 | 18502 | 2486 | 26.00 | 1.30 - : : :
g']%hetl'( 661 | 1880.0 24.73 26.00 | 1.34 0.06 0.149 0.20 -
810 | 1909.8 24.91 26.00 | 1.29 - - - -
512 | 1850.2 24.86 26.00 | 1.30 - - - -
Right-Tilt | 661 | 1880.0 24.73 26.00 | 1.34 0.08 0.113 0.15 -
810 | 1909.8 24.91 26.00 | 1.29 - - - -

Note:
Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured SAR
is < 0.80 W/kg
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d Test Freency C0Fr>1ducted Tul_ne. Tﬂge Power l\giaRs (ulr e)d Si?g_rt) Test
iHleile Position CH MHz ( dogvrﬁ; LESE:::; sft;iltlgrg Drift(dB) W, /kg? W, /kg? Plot
4132 | 826.4 22.18 23.00 | 1.21 - - - -
CLheeﬁe'k 4183 | 836.6 22.14 23.00 | 1.22 0.17 0.117 0.14 H3
4233 | 846.6 22.09 23.00 | 1.23 - - - -
4132 | 8264 22.18 23.00 | 1.21 - - - -
Left-Tilt | 4183 | 836.6 22.14 23.00 | 1.22 0.14 0.096 0.12 -
FzMz(r:( 4233 | 846.6 22.09 23.00 | 1.23 - - - -
bps _ 4132 | 826.4 22.18 23.00 | 1.21 - - - -
g;]%'gl'( 4183 | 836.6 22.14 23.00 | 1.22 0.23 0.111 0.13 -
4233 | 846.6 22.09 23.00 | 1.23 - - - -
4132 | 826.4 22.18 23.00 | 1.21 - - - -
Right-Tilt | 4183 | 836.6 22.14 23.00 | 1.22 -0.07 0.090 0.11 -
4233 | 846.6 22.09 23.00 | 1.23 - - - -

d Test Freency C0Fr>1ducted Tul_ne. Tﬂge Power l\giaRs (ulr e)d Si?g_rt) Test
Mode Position CH MHz ( dogvrﬁ; LESE:::; sft;iltlgrg Drift(dB) W, /kg? W, /kg? Plot
9262 | 1852.4 22.81 23.00 1.05 - - - -
CLheeﬁe-k 9400 | 1880.0 22.79 23.00 1.05 -0.01 0.167 0.18 H4
9538 | 1907.6 22.94 23.00 1.01 - - - -
9262 | 1852.4 22.81 23.00 1.05 - - - -
Left-Tilt | 9400 | 1880.0 22.79 23.00 1.05 -0.01 0.134 0.14 -
FzMz(r:( 9538 | 1907.6 22.94 23.00 | 1.01 - - - -
bps _ 9262 | 1852.4 22.81 23.00 1.05 - - - -
SOt 'ea00 | 18800 | 2279 | 23.00 | 1.05 [ 0.2 0.159 0.17 -
9538 | 1907.6 22.94 23.00 1.01 - - - -
9262 | 1852.4 22.81 23.00 1.05 - - - -
Right-Tilt | 9400 | 1880.0 22.79 23.00 1.05 0.01 0.122 0.13 -
9538 | 1907.6 22.94 23.00 1.01 - - - -
Note:

Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured SAR
is < 0.80 W/kg
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d Test Frequency Crmelneiz Tulp € Tﬂge Power I\gt'al_\aRs(ulre)d ST—\eRP(Tt) Test
Mode 1 position CH MHz ?dogvrg; LESBInn:;t sfc;iltlgrg Drift(dB) (W/kgg)] (W/kgg)] Plot
18700 | 1860.0 21.72 22.00 1.07 - - - -
CLheeﬂe-k 18900 | 1880.0 21.82 22.00 1.04 0.17 0.126 0.13 H5
19100 | 1900.0 21.79 22.00 1.05 - - - -
18700 | 1860.0 21.72 22.00 1.07 - - - -
Left-Tilt | 18900 | 1880.0 21.82 22.00 1.04 -0.19 0.096 0.10 -
20M 1 19100 | 1900.0 21.79 22.00 1.05 - - - -
RB. 18700 | 18600 | 21.72 | 22.00 | 1.07 - - - -
g;ggk 18900 | 1880.0 21.82 22.00 1.04 -0.08 0.119 0.12 -

19100 | 1900.0 21.79 22.00 1.05 - - - -
18700 | 1860.0 21.72 22.00 1.07 - - - -
Right-Tilt | 18900 | 1880.0 21.82 22.00 1.04 0.10 0.095 0.10 -
19100 | 1900.0 21.79 22.00 1.05 - - - -
18700 | 1860.0 20.81 21.00 1.04 - - - -

CLheeﬂe-k 18900 | 1880.0 20.91 21.00 | 1.02 -0.11 0.091 0.09 -

19100 | 1900.0 20.78 21.00 | 1.05 - - s -

18700 | 1860.0 20.81 21.00 1.04 - - - -

Left-Tilt | 18900 | 1880.0 20.91 21.00 | 1.02 0.12 0.070 0.07 -

20M_5 19100 | 1900.0 20.78 21.00 1.05 - - - -
ORB . 18700 | 1860.0 20.81 21.00 | 1.04 - - - -
CF:Q;]%IEI-( 18900 | 1880.0 20.91 21.00 | 1.02 0.05 0.086 0.09 -

19100 | 1900.0 20.78 21.00 1.05 - - - -
18700 | 1860.0 20.81 21.00 1.04 - - - -
Right-Tilt | 18900 | 1880.0 20.91 21.00 1.02 -0.06 0.068 0.07 -
19100 | 1900.0 20.78 21.00 1.05 - - - -

Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%
and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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d Test Frequency Conducted Tulp € Tﬂge Power I\gt'al_\aRs(ulre)d ST—\eRP(Tt) Test
AIBEE Position CH MHz ?dogvrg; LESBInn:;t sfc;iltlgrg Drift(dB) (W/kgg)] (W/kgg)] Plot
20050 | 1720 2125 | 22.00 | 1.19 - - - -
oo | 20175 | 17325 | 2133 | 2200 | 117 | 0.14 0.132 0.15 H6
20300 | 1745 2123 | 22.00 | 1.19 - - - -
20050 | 1720 2125 | 22.00 | 1.19 - - - -
Left-Tit | 20175 | 17325 | 21.33 | 22.00 | 1.17 | 0.10 0.098 0.11 -
»oM 1 20300 | 1745 2123 | 22.00 | 1.19 - - - -
RB 20050 | 1720 2125 | 22.00 | 1.19 - - - -
g;]%'gl'( 20175 | 17325 | 21.33 | 22.00 | 1.17 | -0.07 0.121 0.14 -
20300 | 1745 2123 | 22.00 | 1.19 - - - -
20050 | 1720 2125 | 22.00 | 1.19 - - - -
Right-Tilt | 20175 | 17325 | 21.33 | 22.00 | 1.17 | -0.09 0.092 0.11 -
20300 | 1745 2123 | 22.00 | 119 - - - -
20050 | 1720 2062 | 21.00 | 1.09 - - - -
oon [ 20175 | 17325 | 2070 | 21.00 | 1.07 | -0.11 0.116 0.12 -
20300 | 1745 2051 | 21.00 | 112 - - - -
20050 | 1720 20.62 | 21.00 | 1.09 - - - -
Left-Tilt | 20175 | 17325 | 20.70 | 21.00 | 1.07 | -0.08 0.086 0.09 -
20M_5 20300 | 1745 2051 | 21.00 | 112 - - - -
ORB . 20050 | 1720 2062 | 21.00 | 1.09 - - - -
g;]ge*:;( 20175 | 17325 20.70 21.00 | 1.07 0.06 0.106 0.11 -
20300 | 1745 2051 | 21.00 | 112 - - - -
20050 | 1720 2062 | 21.00 | 1.09 - - - -
Right-Tilt | 20175 | 17325 | 20.70 | 21.00 | 1.07 | 0.07 0.081 0.09 -
20300 | 1745 2051 | 21.00 | 112 - - - -

Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%
and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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d Test Frequency Conducted Tulp € Tﬂge Power I\gt'a(_\aRs(ulr e)d ST—\eRP(Tt) Test
Mode 1 position CH MHz ?dogvrg; LESBInn:;t sfc;iltlgrg Drift(dB) W /kgg)] W /kgg)] Plot
20850 | 2510 21.84 | 22.00 | 1.04 - - - -
CLhee“e'k 21100 | 2535 2192 | 22,00 | 1.02 | -011 0.253 0.26 H8
21350 | 2560 21.85 | 22.00 | 1.04 - - - -
20850 | 2510 21.84 | 22.00 | 1.04 - - - -
LeftTilt | 21100 | 2535 2192 | 22,00 | 1.02 | -0.09 0.208 0.21 -
20M 1 21350 | 2560 21.85 | 22.00 | 1.04 - - - -
RB 20850 | 2510 21.84 22.00 1.04 - - - -
g;]%'gl'( 21100 | 2535 21.92 | 22.00 | 1.02 | -0.15 0.240 0.24 -
21350 | 2560 21.85 | 22.00 | 1.04 - - - -
20850 | 2510 21.84 | 22.00 | 1.04 - - - -
Right-Tilt | 21100 | 2535 2192 | 22000 | 102 | 005 0.194 0.20 -
21350 | 2560 21.85 | 22.00 | 1.04 - - - -
20850 | 2510 2090 | 21.00 | 1.02 - - - -
CLheeﬂe-k 21100 | 2535 2093 | 21.00 | 1.02 | -011 0.176 0.18 -
21350 | 2560 20.88 | 21.00 | 1.03 - - - -
20850 | 2510 2090 | 21.00 | 1.02 - - - -
Left-Tilt | 21100 | 2535 2093 | 21.00 | 1.02 | -0.09 0.145 0.15 -
20M_5 21350 2560 20.88 21.00 1.03 - - - -
ORB 20850 | 2510 2090 | 21.00 | 1.02 - - - -
Dot 721100 | 2535 2093 | 21.00 | 1.02 | -0.15 0.167 0.17 -
21350 | 2560 20.88 | 21.00 | 1.03 - - - -
20850 | 2510 2090 | 21.00 | 1.02 - - - -
Right-Tilt | 21100 | 2535 2093 | 21.00 | 1.02 | 005 0.135 0.14 -
21350 | 2560 20.88 | 21.00 | 1.03 - - - -
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg
2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%

and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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d Test Frequency Conducted Tulp € Tﬂge Power I\giaRs(ulr e)d ST—\eRP(Tt) Test
Mode 1 position CH MHz ?dogNn?; LESBInn:;t sfc;iltlgrg Drift(dB) W /kgg)] W /kgg)] Plot
23780 | 709 2151 | 22.00 | 1.12 - - - -
CLhee“e'k 23790 | 710 2157 | 22.00 | 1.10 | -0.11 0.036 0.04 H8
23800 | 711 21.48 | 22.00 | 1.13 - - - -
23780 | 709 2151 | 2200 | 1.12 - - ; -
Left-Tilt | 23790 | 710 2157 | 22.00 | 110 | -0.06 0.029 0.03 -
10M 1 23800 | 711 21.48 22.00 | 1.13 - - - -
RB 23780 | 709 21.51 22.00 | 1.12 - - - -
g;]%'gl'( 23790 | 710 2157 | 22.00 | 1.10 | 0.19 0.034 0.04 -
23800 | 711 21.48 | 2200 | 1.13 ] ; - -
23780 | 709 2151 | 22.00 | 112 - - - -
Right-Tilt | 23790 | 710 2157 | 22.00 | 110 | 0.6 0.026 0.03 -
23800 | 711 21.48 | 22.00 | 1.13 - - - -
23780 | 709 2054 | 21.00 | 1.11 - - - -
CLheeﬂe-k 23790 | 710 2062 | 21.00 | 1.09 | -011 0.021 0.02 -
23800 | 711 2055 | 21.00 | 1.11 - - - -
23780 | 709 2054 | 21.00 | 111 - - - -
Left-Tilt | 23790 | 710 2062 | 21.00 | 1.09 | -0.06 0.017 0.02 -
10M_2 23800 | 711 2055 | 21.00 | 1.11 - - - -
5RB 23780 | 709 2054 | 21.00 | 1.11 - - - -
gr‘]ge*:l'( 23790 | 710 2062 | 21.00 | 1.09 | 019 0.020 0.02 -
23800 711 20.55 21.00 1.11 - - - -
23780 | 709 2054 | 21.00 | 111 - - - -
Right-Tilt | 23790 | 710 2062 | 21.00 | 1.09 | 006 0.015 0.02 -
23800 | 711 2055 | 21.00 | 1.11 - - - -
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg
2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%

and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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Test Freency SEnEEE Tu_ne. Tﬂge Power Measured Report Test
stz Position CH MHz l(:,dogvrﬁ; Lzsgnr:;t scaling Drift(dB) SAR(19) SAR(19) Plot
tactor (W/kg) (W/kg)
01 2412 12.32 13.00 | 1.17 - - - -
oo | 06 | 2437 1230 | 13.00 | 117 - - - -
11 2462 12.43 13.00 | 1.14 -0.07 0.106 0.12 H9
01 2412 12.32 13.00 | 1.17 - - - -
Left-Tiit | 06 2437 12.30 13.00 | 1.17 - - - -
802b-11 11 2462 12.43 13.00 | 1.14 0.09 0.090 0.11 .
B e O T BT I 2 N A RS
Cheek ’ ’ :
11 2462 12.43 13.00 | 1.14 0.04 0.096 0.11 -
01 2412 12.32 13.00 | 1.17 - - - -
Right-Tilt | 06 2437 12.30 13.00 | 1.17 - - - -
11 2462 12.43 13.00 | 1.14 -0.05 0.084 0.10 -
Note:

1. According to the above table, the initial test position for head is “LeftCheek”, and its reported SAR is<
0.4W/kg. Thus further SAR measurement is not required for the other (remaining) test positions. Because
the reported SAR of the highest measured maximum output power channel for the exposureconfiguration
is < 0.8W/kg, no further SAR testing is required for 802.11b DSSS in that exposureconfiguration.

2. When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and
test reduction procedures for OFDM are applied. SAR is not required for the following 2.4 GHz OFDM
conditions.

a) When KDB Publication 447498 D01 SAR test exclusion applies to the OFDM configuration.
b) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg,the 802.11g/n is not required.

802.11n tune upis 17dBm, 802.11b tune up is 13dBm,

802.11b Reported SAR(1g) is 0.12W/kg,

So0 802.11n adjusted SAR is 0.12*(17dBm/13dBm)=0.30 W/kg<.1.2 W/kg,the 802.11n is not required.

Freqguenc : Reported Scaled
Mode Test Position d Y Actual duty factor (;TL]] ?;(:‘th?r SAR reported SAR
Sin MHz (Lg)(W/kg) |  (1g)(Wikg)
Left-Cheek 11 2462 98.54% 100% 0.12 0.12
802.11b Left-Tilt 11 2462 98.54% 100% 0.11 0.11
1Mbps Right-Cheek 11 2462 98.54% 100% 0.11 0.11
Right-Tilt 11 2462 98.54% 100% 0.10 0.10

Note:

1. According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission duty factor to
determine compliance at the maximum tune-up tolerance limit. A maximum transmission duty factor of
98.54% is achievable for WLAN in this project.
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Body SAR
Test Frequency Conducted | Tune up Tﬂge Power Measured | Report Test
Mode > Power limit X ¢ SAR(1g) | SAR(1g)
Position scalin Drift(dB Plot
CH | MHz | (dBm) | @Bm) | ard | ™) | kg | wikg
128 824.2 26.99 28.00 1.26 - - - -
Front 190 836.6 26.98 28.00 1.27 -0.04 0.215 0.27 -
GPRS 251 | 8488 26.91 28.00 | 1.29 - - - -
4T
glog 128 | 8242 | 2699 | 2800 | 1.26 - - - -
Back 190 836.6 26.98 28.00 1.27 0.08 0.325 0.41 B1
251 848.8 26.91 28.00 1.29 - - - -

) Tost Frequency Co;du cted Tul.n e up Tﬂge Power hgiaszjlre)d Slieg)art) Test
Mode Position CH MHz (dOI;NrT?)r (dIgrllg) sf(;ilgcr:? Drift(dB) (W/kg? (W/kg? Plot
512 | 1850.2 24.86 26.00 | 1.30 - - - -
Front 661 | 1880.0 24.73 26.00 | 1.34 0.10 0.279 0.37 -
GPRS 810 | 1909.8 24.91 26.00 | 1.29 - - - -
Soy 512 | 18502 | 2486 | 26.00 | 1.30 : : : -
Back 661 | 1880.0 24.73 26.00 | 1.34 -0.13 0.428 0.57 B2
810 | 1909.8 24.91 26.00 | 1.29 - - - -
Frequency Tune Measured | Report
wode | pTest [T T ] Trower | upiimi | (P | Pover | Samln) | saxily | Te
(dBm) dBm) | “ictor (W/kg) (W/kg)
4132 | 826.4 22.18 23.00 | 1.21 - - - -
Front | 4183 | 836.6 22.14 23.00 | 1.22 0.05 0.241 0.29 -
RMC 4233 | 846.6 22.09 23.00 | 1.23 - - - -
12.2Kbps 4132 | 826.4 22.18 23.00 | 1.21 - - - -
Back | 4183 | 836.6 22.14 23.00 | 1.22 -0.12 0.339 0.41 B3
4233 | 846.6 22.09 23.00 | 1.23 - - - -
. wcpmABadW
Frequency Conducted | Tune | Tune Measured | Report
Test e up Power Test
Mode Position CH MHz I(Ddogvrﬁ)r ligé'rr:;t S};?;I;S? Drift(dB) S(C:;l((;?) S(A\;:;I((z?) Plot
9262 | 18524 | 22.81 23.00 | 1.05 - - - -
Front | 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.03 0.320 0.34 -
RMC 9538 | 1907.6 | 22.94 23.00 | 1.01 - - - -
12.2Kbps 9262 | 1852.4 22.81 23.00 | 1.05 - - - -
Back | 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.07 0.467 0.49 B4
9538 | 1907.6 | 22.94 23.00 | 1.01 - - - -
Note:

Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured SAR
is < 0.80 W/kg
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Frequency Tune Tune

Conducted Measured Report
ietE P;-Selﬁgn CH MHz Rl |iLrlI?it sc;ﬁng DPI’I(?IV(\Heé) SAR(10) | SAR(19) -L?Ostt
=) (dBm) | factor (Wikg) (Wikg)

18700 | 1860.0 21.72 22.00 | 1.07 - - - -
Front | 18900 | 1880.0 21.82 22.00 | 1.04 0.08 0.267 0.28 -
19100 | 1900.0 21.79 22.00 | 1.05 - - - -

20M_1RB
- 18700 | 1860.0 | 21.72 22.00 | 1.07 - - - -
Back 18900 | 1880.0 21.82 22.00 1.04 -0.16 0.405 0.42 B5
19100 | 1900.0 21.79 22.00 1.05 - - - -
18700 | 1860.0 20.81 21.00 1.04 - - - -
Front | 18900 | 1880.0 | 20.91 21.00 | 1.02 0.03 0.145 0.15 -
19100 | 1900.0 20.78 21.00 1.05 - - - -
20M_50RB

18700 | 1860.0 20.81 21.00 | 1.04 - - - -
Back | 18900 | 1880.0 20.91 21.00 | 1.02 -0.06 0.219 0.22 -
19100 | 1900.0 20.78 21.00 | 1.05 - - - -

Frequency Tune Measured | Report
Mode | poo> it | e e u-lr-)ulirr]ﬁit sc;{i’ng DF;;;V(?E;) SAR(19) SAFfug) o

(dBm) (@Bm) | “fictor (W/kg) (W/kg)
20050 | 1720 21.25 22.00 | 1.19 - - - -
Front | 20175 | 17325 21.33 22.00 | 1.17 | -0.11 0.176 0.21 -
oM 1RE 20300 | 1745 21.23 22.00 | 1.19 - - - -
- 20050 | 1720 21.25 22.00 | 1.19 - - - -
Back | 20175 | 1732.5 21.33 22.00 | 1.17 0.15 0.27 0.32 B6
20300 | 1745 21.23 22.00 | 1.19 - - - -
20050 | 1720 20.62 21.00 | 1.09 - - - -
Front | 20175 | 17325 20.70 21.00 | 1.07 0.08 0.087 0.09 -
2OM 5ORE 20300 | 1745 20.51 21.00 | 1.12 - - - -
- 20050 | 1720 20.62 21.00 | 1.09 - - - -
Back | 20175 | 1732.5 20.70 21.00 | 1.07 | -0.10 0.133 0.14 -
20300 | 1745 20.51 21.00 | 1.12 - - - -

Note:

Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured SAR
is < 0.80 W/kg
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Test Frequency Conducted | Tune Tﬂge Power Measured Report Test
Mode o Power up limit : . SAR(1g) | SAR(1g)
| D B Pl
Position CH MHz (dBm) (dBm) sf;?: tlcr:rg rift(dB) (Wikg) (Wikg) ot

20850 | 2510 21.84 22.00 1.04 - - - -
Front 21100 | 2535 21.92 22.00 1.02 -0.07 0.508 0.52 -
21350 | 2560 21.85 22.00 1.04 - - - -

20M_1RB
- 20850 | 2510 21.84 22.00 | 1.04 - - - -
Back | 21100 | 2535 21.92 22.00 | 1.02 0.17 0.714 0.73 B8
21350 | 2560 21.85 22.00 1.04 - - - -
20850 | 2510 20.90 21.00 | 1.02 - - - -
Front | 21100 | 2535 20.93 21.00 | 1.02 0.01 0.367 0.37 -
21350 | 2560 20.88 21.00 | 1.03 - - - .
20M_50RB

20850 | 2510 20.90 21.00 1.02 - - - -
Back 21100 | 2535 20.93 21.00 1.02 -0.03 0.516 0.52 -
21350 | 2560 20.88 21.00 1.03 - - - -

Frequency Tune

Mode Test ColggvljgtrEd u-lp-)ulinrﬁit - Power |\g(;\al:;s(ulrg)d Si(g)(?lg) Test
Position CH MHz (dBm) (dBm) s]cc;il[lgrg] Drift(dB) (Wikg) (Wikg) Plot
23780 | 709 21.51 22.00 | 112 - - - -
Front | 23790 | 710 21.57 22.00 | 1.10 0.05 0.140 0.15 -
10M 1RB 23800 | 711 21.48 22.00 | 1.13 - - - -
- 23780 | 709 21.51 22.00 | 1.12 - - - -
Back | 23790 | 710 21.57 22.00 | 1.10 0.11 0.204 0.23 B8
23800 | 711 21.48 22.00 | 1.13 - - - -
23780 | 709 20.54 21.00 | 111 - - - -
Front | 23790 | 710 20.62 21.00 | 1.09 -0.05 0.087 0.10 -
23800 | 711 20.55 21.00 | 111 - - - -
10M_25RB
- 23780 | 709 20.54 21.00 | 111 - - - -
Back | 23790 | 710 20.62 21.00 | 1.09 -0.12 0.127 0.14 -
23800 | 711 20.55 21.00 | 111 - - - -
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%
and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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Test rrequency CaneeiEs Tu_nel Tﬂ;e Power Measured Report Test
il Position CH MHz LR 73 s scaling | Drift(dB) SAR(19) SAR(19) Plot
(dBm) (@Bm) | "¢ ctor (W/kg) (W/kg)
1 2412 12.32 13.00 1.17 - - - -
Front 6 2437 12.30 13.00 1.17 - - - -
802.11b 11 2462 12.43 13.00 1.14 -0.15 0.057 0.07 -
1Mbps 1 2412 12.32 13.00 | 1.17 - - - -
Back 6 2437 12.30 13.00 1.17 - - - -
11 2462 12.43 13.00 1.14 0.17 0.093 0.11 B9
Note:

1. According to the above table, the initial test position for body is “Back”, and its reported SAR is< 0.4W/kg.
Thus further SAR measurement is not required for the other (remaining) test positions. Because the
reported SAR of the highest measured maximum output power channel for the exposureconfiguration is <
0.8W/kg, no further SAR testing is required for 802.11b DSSS in that exposureconfiguration.

3. When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and
test reduction procedures for OFDM are applied. SAR is not required for the following 2.4 GHz OFDM
conditions.

c) When KDB Publication 447498 D01 SAR test exclusion applies to the OFDM configuration.
d) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg,the 802.11g/n is not required.

802.11n tune upis 17dBm, 802.11b tune up is 13dBm,
802.11b Reported SAR(19) is 0.11W/kg,
S0 802.11n adjusted SAR is 0.11*(17dBm/13dBm)=0.28 W/kg<.1.2 W/kg,the 802.11n is not required.
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Positions for SAR tests; Hotspot mode
Antenna Back Front Top side Bottom side Right side Left side
WWAN Yes Yes No Yes Yes Yes
WIFI/ BT Yes Yes Yes No No Yes

General note:
Referring to KDB941225 D06, when the overall device length and width are >9cm*5cm, the test distance
is 10mm. SAR must be measured for all sides and surfaces with a transmitting antenna located within

25mm from that surface or edge.

Frequency Tune e

woce | et =T | “honer” | M | e | poer | SRG) | savig
(dBm) @Bm) | Ty (Wikg) (Wikg)

128 | 8242 26.99 28.00 | 1.26 - - -

Front 190 | 8366 26.98 28.00 | 1.27 -0.04 0.215 0.27

251 | 8488 26.91 28.00 | 1.29 - - -

128 | 824.2 26.99 28.00 | 1.26 - - -

GPRS Back 190 836.6 26.98 28.00 1.27 0.08 0.325 0.41
Soy 251 | 8488 | 2691 | 28.00 | 1.29 : : :
Left 190 | 8366 26.98 28.00 | 1.27 -0.05 0.143 0.18

Right 190 | 836.6 26.98 28.00 | 1.27 0.03 0.104 0.13

Top 190 | 836.6 26.98 28.00 | 1.27 - - -

Bottom 190 | 836.6 26.98 28.00 | 1.27 0.11 0.185 0.23

rost Frequency CoFr:ducted TUI." e up Thjge Power ,\gia;,(ulre)d SF,{A?(T)
Mode | posiion | oy | mmz Power i scaling | Dri@®) |, /kg‘*;’ w /kgg)J
512 | 1850.2 24.86 26.00 | 1.30 - - -
Front 661 | 1880.0 24.73 26.00 1.34 0.10 0.279 0.37
810 | 1909.8 24.91 26.00 | 1.29 - - -
512 | 1850.2 24.86 26.00 | 1.30 - - -
GPRS Back 661 | 1880.0 24.73 26.00 1.34 -0.13 0.428 0.57
oy 810 | 10008 | 2491 | 2600 | 1.29 : - -
Left 661 | 1880.0 24.73 26.00 1.34 0.06 0.186 0.25
Right 661 | 1880.0 24.73 26.00 1.34 0.03 0.142 0.19
Top 661 | 1880.0 24.73 26.00 | 1.34 - - -
Bottom 661 | 1880.0 24.73 26.00 1.34 -0.13 0.244 0.33
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

Report Template Version: HOO (2016-08)




Report No:

TRE16110106

Page: 66 of 97

Issued: 2016-11-30

Frequency

Tune

Conducted | Tune Measured Report
Mode P;rseitsign - MHz Power up limit chﬁng DPric;tv(vdeé) SAR(19) SAF\I’O(lg)
(dBm) (dBm) | " ctor (W/kg) (W/kg)
4132 826.4 22.18 23.00 1.21 - - -
Front 4183 836.6 22.14 23.00 1.22 0.05 0.241 0.29
4233 846.6 22.09 23.00 1.23 - - -
4132 826.4 22.18 23.00 1.21 - - -
RMC Back 4183 836.6 22.14 23.00 1.22 -0.12 0.339 0.41
12.2Kbps 4233 | 846.6 22.09 23.00 1.23 - - -
Left 4183 836.6 22.14 23.00 1.22 -0.21 0.161 0.20
Right 4183 836.6 22.14 23.00 1.22 0.13 0.150 0.18
Top 4183 836.6 22.14 23.00 1.22 - - -
Bottom 4183 836.6 22.14 23.00 1.22 0.04 0.193 0.24

Frequency Tune Measured Report
Mode | pooot “power | i I G i) SAR(9) | SAR(lg
CH | MHz (dBm) (@Bm) | SCING | DAt 1) (W/kg)
9262 | 18524 | 22.81 23.00 | 1.05 - - -
Front 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.03 0.320 0.34
9538 | 1907.6 | 22.94 23.00 | 1.01 - - -
9262 | 18524 | 22.81 23.00 | 1.05 - - -
RMC Back 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.07 0.467 0.49
12.2Kbps 9538 | 1907.6 22.94 23.00 1.01 - - -
Left 9400 | 1880.0 | 22.79 23.00 | 1.05 0.05 0.221 0.23
Right 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.09 0.252 0.26
Top 9400 | 1880.0 | 22.79 23.00 | 1.05 - - -
Bottom | 9400 | 1880.0 | 22.79 23.00 | 1.05 -0.04 0.241 0.25
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured

SAR is < 0.80 W/kg
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Frequency Tune Measured Report
Mode posrr i | e C°£‘3¢d§‘f" T sc:ﬁng Dﬁ;;tv(vjé) SAR(1g) SAFf(lg)
(dBm) (@Bm) | (WIkg) (Wikg)
18700 | 1860.0 | 21.72 2200 | 1.07 - - -
Front | 18900 | 1880.0 | 21.82 2200 | 1.04 0.08 0.267 0.28
19100 | 1900.0 | 21.79 2200 | 1.05 - - -
18700 | 1860.0 | 21.72 2200 | 1.07 - - -
Back | 18900 | 1880.0 | 21.82 2200 | 104 | -0.16 0.405 0.42
20M_1IRB 19100 | 1900.0 | 21.79 2200 | 1.05 - - -
Left | 18900 | 1880.0 | 21.82 2200 | 1.04 0.09 0.178 0.19
Right | 18900 | 1880.0 | 21.82 2200 | 104 | -0.06 0.129 0.13
Top | 18900 | 1880.0 | 21.82 2200 | 1.04 - - -
Bottom | 18900 | 1880.0 | 21.82 2200 | 104 | -022 0.231 0.24
18700 | 1860.0 | 20.81 21.00 | 1.04 - - -
Front | 18900 | 1880.0 | 20.91 21.00 | 1.02 0.03 0.145 0.15
19100 | 1900.0 | 20.78 21.00 | 1.05 - - -
18700 | 1860.0 | 20.81 21.00 | 1.04 - - -
20M_50RB | Back | 18900 | 1880.0 | 20.91 21.00 | 102 | -0.06 0.219 0.22
19100 | 1900.0 | 20.78 21.00 | 1.05 - - -
Left | 18900 | 1880.0 | 20.91 21.00 | 1.02 0.04 0.096 0.10
Right | 18900 | 1880.0 | 20.91 21.00 | 102 | -0.02 0.070 0.07
Bottom | 18900 | 1880.0 | 20.91 21.00 | 1.02 - - -

Frequency Tun Tune Measured Report
vode | oIt T e | mi | (| over | Sarag) | samtg
(dBm) @Bm) | oo (Wikg) (Wikg)
20050 | 1720 21.25 2200 | 1.19 - - -
Front | 20175 | 17325 | 21.33 2200 | 117 | -011 0.176 0.21
20300 | 1745 21.23 2200 | 1.19 - - -
20050 | 1720 21.25 2200 | 1.19 - - -
Back | 20175 | 17325 | 21.33 2200 | 1.17 0.15 0.27 0.32
20M_1RB 20300 | 1745 21.23 22.00 | 1.19 - - -
Left | 20175 | 17325 | 21.33 2200 | 117 | -0.07 0.118 0.14
Right | 20175 | 17325 | 21.33 2200 | 117 | -0.04 0.090 0.10
Top | 20175 | 17325 | 21.33 2200 | 1.17 - - -
Bottom | 20175 | 17325 | 21.33 2200 | 1.17 0.16 0.154 0.18
20050 1720 20.62 21.00 1.09 - - -
Front | 20175 | 17325 | 20.70 21.00 | 1.07 0.08 0.087 0.09
20300 | 1745 20.51 21.00 | 1.12 - - -
20050 | 1720 20.62 21.00 | 1.09 - - -
Back | 20175 | 17325 | 20.70 21.00 | 1.07 | -0.10 0.133 0.14
20M_50RB 20300 | 1745 20.51 21.00 | 1.12 - - -
Left | 20175 | 17325 | 20.70 21.00 | 1.07 0.05 0.058 0.06
Right | 20175 | 17325 | 20.70 21.00 | 1.07 0.03 0.044 0.05
Top | 20175 | 17325 | 20.70 21.00 | 1.07 - - -
Bottom | 20175 | 17325 | 20.70 2100 | 107 | -011 0.076 0.08
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Vod Test AIE) CoFrJducted Tul_ne.tup Tﬂge Power I\gi\as(u:{e)d Si?(ig)
°d | position | cH | MHz Power | It scaling | Drf() (W/kg? s
20850 2510 21.84 22.00 1.04 - - -
Front 21100 2535 21.92 22.00 1.02 -0.07 0.508 0.52
21350 2560 21.85 22.00 1.04 - - -
20850 | 2510 21.84 22.00 1.04 - - -
Back 21100 2535 21.92 22.00 1.02 0.17 0.714 0.73
20M_1IRB 21350 | 2560 21.85 2200 | 1.04 - - -
Left 21100 2535 21.92 22.00 1.02 0.10 0.338 0.34
Right 21100 2535 21.92 22.00 1.02 -0.18 0.315 0.32
Top 21100 2535 21.92 22.00 1.02 - - -
Bottom 21100 2535 21.92 22.00 1.02 -0.05 0.407 0.41
20850 2510 20.90 21.00 1.02 - - -
Front 21100 2535 20.93 21.00 1.02 0.01 0.367 0.37
21350 2560 20.88 21.00 1.03 - - -
20850 2510 20.90 21.00 1.02 - - -
Back 21100 2535 20.93 21.00 1.02 -0.03 0.516 0.52
20M_50RB 21350 | 2560 20.88 21.00 | 1.03 - - -
Left 21100 2535 20.93 21.00 1.02 -0.05 0.245 0.25
Right 21100 2535 20.93 21.00 1.02 0.03 0.228 0.23
Top 21100 2535 20.93 21.00 1.02 - - -
Bottom 21100 2535 20.93 21.00 1.02 0.01 0.294 0.30
Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%
and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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Vod Test AIE) CoFrJducted Tul_ne.tup Tﬂge Power I\gi\as(u:{e)d Si?(ig)
°d | position | cH | MHz Power | It scaling | Drf() (W/kg? s
23780 | 709 21.51 2200 | 1.12 - - -
Front | 23790 | 710 21.57 22.00 | 1.10 0.05 0.140 0.15
23800 | 711 21.48 2200 | 1.13 - - -
23780 | 709 21.51 2200 | 1.12 - - -
Back | 23790 | 710 21.57 22.00 | 1.10 0.11 0.204 0.23
10M_1RB 23800 | 711 21.48 2200 | 1.13 - - -
Left 23790 | 710 21.57 22.00 | 1.10 -0.08 0.097 0.11
Right | 23790 | 710 21.57 22.00 | 1.10 0.14 0.110 0.12
Top 23790 | 710 21.57 22.00 | 1.10 - - -
Bottom | 23790 | 710 21.57 22.00 | 1.10 0.06 0.105 0.12
23780 | 709 20.54 21.00 | 1.11 - - -
Front | 23790 | 710 20.62 21.00 | 1.09 -0.05 0.087 0.10
23800 | 711 20.55 21.00 | 1.11 - - -
23780 | 709 20.54 21.00 | 1.11 - - -
Back | 23790 | 710 20.62 21.00 | 1.09 -0.12 0.127 0.14
10M_25RB 23800 | 711 20.55 21.00 | 1.11 - - -
Left 23790 | 710 20.62 21.00 | 1.09 0.09 0.060 0.07
Right | 23790 | 710 20.62 21.00 | 1.09 -0.15 0.068 0.07
Top 23790 | 710 20.62 21.00 | 1.09 - - -
Bottom | 23790 | 710 20.62 21.00 | 1.09 -0.06 0.066 0.07

Note:

1. Per KDB865664 D01v01r04, Repeated measurement is not required when the original highest measured
SAR is < 0.80 W/kg

2. Per KDB 941225 D05v02r03, for QPSK with 100% RB allocation, SAR is not required when the highest
maximumoutput power for 100 % RB allocation is less than the highest maximum output power in 50%
and 1 RB allocations andthe highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg.
Otherwise, SAR is measured for the highestoutput power channel; and if the reported SAR is > 1.45
W/kg, the remaining required test channels must also betested.
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Tost Frequency Conducted | Tune up Tage bower Measured Report
Mode | positon | o i el limit | ccaling | Drifg) | SARG9) | SAR()
(dBm) @Bm) | “ctor (W/kg) (W/kg)
2412 12.32 13.00 1.17 - - -
Front 6 2437 12.30 13.00 1.17 - - -
11 2462 12.43 13.00 1.14 -0.15 0.057 0.07
2412 12.32 13.00 1.17 - - -
802.11b Back 6 2437 12.30 13.00 1.17 - - -
1Mbps 11 2462 12.43 13.00 1.14 0.17 0.093 0.11
Left 11 2462 12.43 13.00 1.14 0.13 0.044 0.05
Right 11 2462 12.43 13.00 1.14 - - -
Top 11 2462 12.43 13.00 1.14 0.12 0.048 0.06
Bottom 11 2462 12.43 13.00 1.14 - - -

Note:

1. According to the above table, the initial test position for body is “Back”, and its reported SAR is< 0.4W/kg.
Thus further SAR measurement is not required for the other (remaining) test positions. Because the
reported SAR of the highest measured maximum output power channel for the exposureconfiguration is <
0.8W/kg, no further SAR testing is required for 802.11b DSSS in that exposureconfiguration.

2. When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and
test reduction procedures for OFDM are applied. SAR is not required for the following 2.4 GHz OFDM
conditions.

a) When KDB Publication 447498 D01 SAR test exclusion applies to the OFDM configuration.
b) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg. the 802.11g/n is not required

802.11n tune upis 17dBm, 802.11b tune up is 13dBm,

802.11b Reported SAR(1g) is 0.11W/kg,

So0 802.11n adjusted SAR is 0.11*(17dBm/13dBm)=0.28W/kg<.1.2 W/kg,the 802.11n is not required.

Erequenc 3 Reported Scaled
Mode Test Position d Y Actual duty factor (;?J?;;Zggr SAR reported SAR
Sin MHz (19)(W/kg) (19)(W/kg)
Front 11 2462 98.54% 100% 0.07 0.07
802.11b Back 11 2462 98.54% 100% 0.11 0.11
1Mbps Left 11 2462 98.54% 100% 0.05 0.05
Top 11 2462 98.54% 100% 0.06 0.06

Note:

1. According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission duty factor to
determine compliance at the maximum tune-up tolerance limit. A maximum transmission duty factor of
98.54% is achievable for WLAN in this project.

SAR Test Data Plots
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Test mode: GSM850-GPRS 4TS Test Position: Left Head Cheek Test Plot: H1

Date:2016-11-10

Communication System: Customer System; Frequency:836.6 MHz;Duty Cycle:1:2

Medium parameters used (interpolated): f=836.6 MHz; 0=0.91S/m; €r=41.48; p=1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.53, 6.53, 6.53);

«Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn1315; Calibrated: 2016/7/26

Phantom: SAM 1; Type: SAM,;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0540 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.834 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.063 mW/g

SAR(1 g) = 0.052 mW/g; SAR(10 g) = 0.040 mW/g

Maximum value of SAR (measured) = 0.0546 W/kg
dB

-4.00

-8.00

-12.00

-16.00

-20.00

Left Head Cheek (GSM850 GPRS 4TS Middle Channel)
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Test mode: PCS1900 GPRS 4TS Test Position: Left Head Cheek Test Plot: H2

Date:2016-11-12

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle: 1:2

Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.41 mho/m; € = 40.01; p = 1000 kg/m 3
Phantom section: Left Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.26,5.26,5.26); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 2016/7/26

*Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.234 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.562 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.314 mW/g

SAR(1 g) = 0.162 mWI/g; SAR(10 g) = 0.105 mW/g

Maximum value of SAR (measured) = 0.232 W/kg

dB

-4.00

-12.00

-16.00

-20.00

Left Head (PCS1900 Middle Channel)
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Test mode: WCDMA Band V Test Position: Left Head Cheek Test Plot: H3

Date:2016-11-10

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=836.6 MHz; 0=0.91S/m; €r=41.48; p=1000 kg/m3
Phantom section: Left Head Section:

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.53, 6.53, 6.53); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.123 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.686 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.138 mW(/g

SAR(1 g) =0.117 mWI/g; SAR(10 g) = 0.093 mW/g

Maximum value of SAR (measured) = 0.122 W/kg

dB

-4.00

-12.00

-16.00

-20.00

Left Head Cheek (WCDMA Band V Middle Channel)
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Test mode: WCDMA Band Il Test Position: Left Head Cheek Test Plot: H4

Date:2016-11-12

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f =1880.0 MHz; ¢ = 1.41 mho/m; € = 40.01; p=1000 kg/m3
Phantom section: Left Head Section:

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.26,5.26,5.26); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.245 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.824 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.317 mW(/g

SAR(1 g) =0.167 mWI/g; SAR(10 g) = 0.113 mW/g

Maximum value of SAR (measured) = 0.236 W/kg

-4.00

-12.00

-16.00

-20.00

Left Head Cheek (WCDMA Band Il Middle Channel)
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Test mode: LTE Band Il Test Position: Left Head Cheek Test Plot: H5

Date:2016-11-12

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f =1880.0 MHz; o = 1.41 mho/m; € = 40.01; p=1000 kg/m3
Phantom section: Left Head Section:

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.26,5.26,5.26); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM,;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.162W/kg

Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.685 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.258 mW/g

SAR(1 g) =0.126 mWI/g; SAR(10 g) = 0.095 mW/g

Maximum value of SAR (measured) = 0.157 W/kg

-4.00

-8.00

=12.00

-16.00

-20.00

Left Head Cheek (LTE Band Il Middle Channel)
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Test mode: LTE Band IV Test Position: Left Head Cheek Test Plot: H6

Date:2016-11-11

Communication System: Generic LTE; Frequency: 1732.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 0 = 1.363 mho/m; er = 40.136; p = 1000 kg/m3
Phantom section: Left Head Section:

DASYS5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(5.54,5.54,5.54); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.192 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =2.853 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.265 mW(/g

SAR(1 g) =0.132 mW/g; SAR(10 g) = 0.104 mW/g

Maximum value of SAR (measured) = 0.185 W/kg

-4.00

-12.00

-16.00

-20.00

Left Head Cheek (LTE Band IV Middle Channel)
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Test mode: LTE Band VII Test Position: Left Head Cheek Test Plot: H7

Date: 2016-11-14

Communication System: Customer System; Frequency: 2535.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f =2535.0 MHz; 0 = 1.91 mho/m; € = 39.01; p=1000 kg/m3
Phantom section: Left Head Section:

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(4.77, 4.77, 4.77); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.359 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.618 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.410 mW(/g

SAR(1 g) = 0.253 mW/g; SAR(10 g) = 0.128 mW/g

Maximum value of SAR (measured) = 0.365 W/kg

-4.00

-8.00

-12.00

-16.00

-20.00

Left Head Cheek (LTE Band VII Middle Channel)
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Test mode: LTE Band 17 Test Position: Left Head Cheek Test Plot: H8

Date: 2016-11-29

Communication System: Generic LTE; Frequency: 710 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 710 MHz; o = 0.88 mho/m; €r = 42.41; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.76, 6.76, 6.76); Calibrated: 02/09/2016;

*Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM,;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0384 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.295 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.046 mW(/g

SAR(1 g) = 0.036 mW/g; SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0.0382 W/kg

dB

-4.00

-8.00

-12.00

-16.00

-20.00

Left Head Cheek (LTE Band 17 Middle Channel)
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Test mode: WLAN 802.11b Test Position: Left Head Cheek Test Plot: H9

Date:2016-11-14

Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=2437.0 MHz; 0=1.78S/m; €r=39.00; p=1000 kg/m3
Phantom section: Left Head Section:

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(4.97,4.97,4.97); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.227 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =2.866 V/m; Power Drift =-0.05 dB
Peak SAR (extrapolated) = 0.257 mW/g

SAR(1 g) = 0.106 mW/g; SAR(10 g) = 0.084 mW/g

Maximum value of SAR (measured) = 0.224 W/kg

-3.7%

-7.49

-11.24

-14.98

-18.73

Left Head Cheek (WLAN middle Channel)
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Test mode: GSM850 GPRS 4TS Test Position: Body- worn Rear Side  Test Plot: Bl

Date:2016-11-10

Communication System: Customer System; Frequency:836.6 MHz;Duty Cycle:1:2

Medium parameters used (interpolated): f=836.6 MHz; 0=0.97S/m; €r=55.10; p=1000 kg/m3
Phantom section: Flat Section:

DASY 5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.27, 6.27, 6.27); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.329 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.778 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.451 mW/g

SAR(1 g) = 0.325 mW/g; SAR(10 g) = 0.198 mW/g
Maximum value of SAR (measured) = 0.331 W/kg

db

-3.84

-7.69

-11.53

-15.38

-19.22

Body- worn Rear Side (GSM850 GPRS 4TS Middle Channel)
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Test mode: PCS1900 GPRS 4TS Test Position: Body- worn Rear Side  Test Plot: B2

Date:2016-11-11

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle: 1:2

Medium parameters used (interpolated): f = 1880.0 MHz; 0 = 1.51 mho/m; € = 53.21; p = 1000 kg/m 3
Phantom section: Flat Section

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.05,5.05,5.05); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.527W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.212 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.764 mW(/g

SAR(1 g) = 0.428 mW/g; SAR(10 g) = 0.224 mW/g

Maximum value of SAR (measured) = 0.516 W/kg

-4.00

-12.00

-16.00

-20.00

Body- worn Rear Side (PCS1900 GPRS 4TS Middle Channel)
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Test mode: WCDMA Band V Test Position: Body- worn Rear Side  Test Plot: B3

Date:2016-11-10

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=836.6 MHz; 0=0.97S/m; €r=55.10; p=1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.27, 6.27, 6.27); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.431W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.138 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.602 mW(/g

SAR(1 g) = 0.339 mW/g; SAR(10 g) = 0.198 mW/g

Maximum value of SAR (measured) = 0.434 W/kg

dB

-3.77

-7.55%

-11.32

-15.10

-18.87

Body- worn Rear Side (WCDMA Band V Middle Channel)
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Test mode: WCDMA Band |l Test Position: Body- worn Rear Side  Test Plot: B4

Date:2016-11-11

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=1880.0 MHz; 0=1.51S/m; €r=53.21; p=1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.05,5.05,5.05); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.587W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.863 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.941 mW(/g

SAR(1 g) = 0.467 mWI/g; SAR(10 g) = 0.280 mW/g
Maximum value of SAR (measured) = 0.572 W/kg

dB

-4.00

=12.00

=16.00

-20.00

Body- worn Rear Side (WCDMA Band Il Middle Channel)
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Test mode: LTE Band Il Test Position: Body- worn Rear Side  Test Plot: B5

Date:2016-11-11

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f=1880.0 MHz; 0=1.51S/m; €r=53.21; p=1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.05,5.05,5.05); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.445 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.380 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 0.556 mW/g

SAR(1 g) = 0.405 mWI/g; SAR(10 g) =0.194 mW/g

Maximum value of SAR (measured) = 0.437 W/kg

dB

-4.00

-8.00

-12.00

-16.00

-20.00

Body- worn Rear Side (LTE Band Il Middle Channel)
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Test mode: LTE Band IV Test Position: Body- worn Rear Side  Test Plot: B6

Date:2016-11-12

Communication System: Generic LTE; Frequency: 1732.5 MHz;Duty Cycle: 1:1 Medium parameters used
(interpolated): f = 1732.5 MHz; 0 = 1.459 mho/m; er = 53.239; p = 1000 kg/m3

Phantom section: Flat Section

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(5.28,5.28,5.28); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.306W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.849 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.480 mW/g

SAR(1 g) =0.270 mWI/g; SAR(10 g) = 0.138 mW/g

Maximum value of SAR (measured) = 0.306 W/kg
dB

-4.00

-12.00

=16.00

-20.00

Body- worn Rear Side (LTE Band IV Middle Channel)
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Test mode: LTE Band VII Test Position: Body- worn Rear Side  Test Plot: B7

Date: 2016-11-14

Communication System: Generic LTE; Frequency: 2535 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2535 MHz; ¢ = 1.99 mho/m; er = 52.49; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(4.52,4.52,4.52); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.769W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.268 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 1.851 mW/g

SAR(1 g) =0.714 mWI/g; SAR(10 g) = 0.291 mW/g

Maximum value of SAR (measured) = 0.793 W/kg

-4.03

-8.05

-12.08

-16.10

-20.13

Body- worn Rear Side (LTE Band VII Middle Channel)
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Test mode: LTE Band 17 Test Position: Body- worn Rear Side  Test Plot: B8

Date:2016-11-29

Communication System: Generic LTE; Frequency: 710 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 710 MHz; o = 0.96 mho/m; er = 55.412; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(6.25, 6.25, 6.25); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.267 W/kg

Zoom Scan (5x5x6)/Cube 0: Measurement grid: dx=7mm, dy=7mm, dz=5mm
Reference Value = 9.042 V/m; Power Drift = 0.11dB

Peak SAR (extrapolated) = 0.388 W/kg

SAR(1 g) = 0.204 W/kg; SAR(10 g) = 0.105 W/kg
Maximum value of SAR (measured) = 0.274 W/kg

-3.09

-6.18

-9.28

-12.37

-15.46

Body- worn Rear Side (LTE Band 17 Middle Channel)
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Test mode: WLAN 802.11b Test Position: Body- worn Rear Side  Test Plot: B9

Date:2016-11-14

Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f= 2437.0 MHz; 0=1.93S/m; €r=52.65; p=1000 kg/m3
Phantom section : Flat Section

DASYS5 Configuration:

*Probe: ES3DV3 - SN3292; ConvF(4.70,4.70,4.70); Calibrated: 02/09/2016;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 26/07/2016

ePhantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.118 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.244 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.152 mW/g

SAR(1 g) = 0.093 mW/g; SAR(10 g) = 0.056 mW/g

Maximum value of SAR (measured) = 0.126 W/kg

-3.67

-7.34

-11.02

-14.69

-18.36

Body- worn Rear side (WLAN 802.11b Middle Channel)
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15. Simultaneous Transmission analysis

No. Simultaneous Transmission Configurations Head Body-worn Hotspot Note
1 GSM(voice) + Bluetooth (data) Yes Yes
2 GSM(voice) + WIFI (data) Yes Yes
3 WCDMA(voice) + Bluetooth (data) Yes Yes
4 WCDMA(voice) + WIFI (data) Yes Yes
5 GPRS (data) + Bluetooth (data) Yes Yes NA
6 GPRS (data) + WIFI (data) Yes Yes Yes
7 WCDMA (data) + Bluetooth (data) Yes Yes NA
8 WCDMA (data) + WIFI (data) Yes Yes Yes
9 LTE + Bluetooth (data) Yes Yes NA
10 LTE + WIFI (data) Yes Yes Yes

General note:
1. WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.
2. EUT will choose either GSM or WCDMA LTE according to the network signal condition; therefore, they
will not operate simultaneously at any moment.
3. The reported SAR summation is calculated based on the same configuration and test position
4. For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01 based on the
formula below
a) [(max. Power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] *
[Nf(GHz)/x]W/kg for test separation distances =50mm; whetn x=7.5 for 1-g SAR, and x=18.75 for
10-g SAR.
b) When the minimum separation distance is <6mm, the distance is used 5mm to determine SAR test
exclusion
c) 0.4 W/kg for 1-g SAR and 1.0W/kg for 10-g SAR, when the test separation distances is >50mm.

Bluetooth Exposure position Head Hotspot Body worn
Max power Test separation omm 10mm 10mm
7.0dBm Estimated SAR (W/kg) 0.21 W/kg 0.11 Wikg 0.11 Wikg
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Maximum reported SAR value for Head

Issued: 2016-11-30

WWAN PCE +WIFI DTS

Max SAR (W/k
WWAN Band Exposure Position (W) Summed SAR
WWAN PCS WIFI DTS (Wikg)

Left Cheek 0.07 0.12 0.19
Left Tilted 0.05 0.11 0.16

GSM850 -
Right Cheek 0.06 0.11 0.18
Right Tilted 0.05 0.10 0.15

GSM

Left Cheek 0.22 0.12 0.34
Left Tilted 0.16 0.11 0.27

PCS1900 -
Right Cheek 0.20 0.11 0.31
Right Tilted 0.15 0.10 0.25
Left Cheek 0.14 0.12 0.27
Left Tilted 0.12 0.11 0.22

Band V -
Right Cheek 0.13 0.11 0.25
Right Tilted 0.11 0.10 0.21

WCDMA

Left Cheek 0.18 0.12 0.30
Left Tilted 0.14 0.11 0.25

Band Il -
Right Cheek 0.17 0.11 0.28
Right Tilted 0.13 0.10 0.23
Left Cheek 0.13 0.12 0.26
Left Tilted 0.10 0.11 0.21

Band 2 -
Right Cheek 0.12 0.11 0.24
Right Tilted 0.10 0.10 0.20
Left Cheek 0.15 0.12 0.28
Left Tilted 0.11 0.11 0.22

Band 4 -
Right Cheek 0.14 0.11 0.25
LTE Right Tilted 0.11 0.10 0.21
Left Cheek 0.26 0.12 0.38
Left Tilted 0.21 0.11 0.32

Band 7 -
Right Cheek 0.24 0.11 0.36
Right Tilted 0.20 0.10 0.30
Left Cheek 0.04 0.12 0.16
Left Tilted 0.03 0.11 0.14

Band 17 -
Right Cheek 0.04 0.11 0.15
Right Tilted 0.03 0.10 0.13
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WWAN PCE + Bluetooth DSS
Max SAR (W/k
WWAN Band Exposure Position W) Summed SAR
WWAN PCS BT DTS (Wikg)

Left Cheek 0.07 0.21 0.28
Left Tilted 0.05 0.21 0.26

GSM850 -
Right Cheek 0.06 0.21 0.27
Right Tilted 0.05 0.21 0.26

GSM

Left Cheek 0.22 0.21 0.43
Left Tilted 0.16 0.21 0.37

PCS1900 -
Right Cheek 0.20 0.21 0.41
Right Tilted 0.15 0.21 0.36
Left Cheek 0.14 0.21 0.35
Left Tilted 0.12 0.21 0.33

Band V -
Right Cheek 0.13 0.21 0.34
Right Tilted 0.11 0.21 0.32

WCDMA

Left Cheek 0.18 0.21 0.38
Left Tilted 0.14 0.21 0.35

Band Il -
Right Cheek 0.17 0.21 0.38
Right Tilted 0.13 0.21 0.34
Left Cheek 0.13 0.21 0.34
Left Tilted 0.10 0.21 0.31

Band 2 -
Right Cheek 0.12 0.21 0.33
Right Tilted 0.10 0.21 0.31
Left Cheek 0.15 0.21 0.36
Left Tilted 0.11 0.21 0.32

Band 4 -
Right Cheek 0.14 0.21 0.35
LTE Right Tilted 0.11 0.21 0.32
Left Cheek 0.26 0.21 0.47
Left Tilted 0.21 0.21 0.42

Band 7 -
Right Cheek 0.24 0.21 0.45
Right Tilted 0.20 0.21 0.41
Left Cheek 0.04 0.21 0.25
Left Tilted 0.03 0.21 0.24

Band 17 -
Right Cheek 0.04 0.21 0.25
Right Tilted 0.03 0.21 0.24
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Maximum reported SAR value for Body

WWAN PCE + WIFI DTS

Max SAR (W/kg) Summed SAR
WWAN Band Exposure Position
WWAN PCS WIFI DTS (W/kg)
Front 0.27 0.07 0.34
GSM850
Back 0.41 0.11 0.52
GSM
Front 0.37 0.07 0.44
PCS1900
Back 0.57 0.11 0.68
Front 0.29 0.07 0.36
Band V
Back 0.41 0.11 0.52
WCDMA
Front 0.34 0.07 0.40
Band Il
Back 0.49 0.11 0.60
Front 0.28 0.07 0.35
Band 2
Back 0.42 0.11 0.53
Front 0.21 0.07 0.27
Band 4
Back 0.32 0.11 0.42
LTE
Front 0.52 0.07 0.58
Band 7
Back 0.73 0.11 0.84
Front 0.15 0.07 0.22
Band 17
Back 0.23 0.11 0.33

WWAN PCE + Bluetooth DSS

Max SAR (W/kg)
WWAN Band Exposure Position Summed SAR
WwAN pcs | Bleutooth (Wikg)
DTS
Front 0.27 0.11 0.38
GSM850
Back 0.41 0.11 0.52
GSM
Front 0.37 0.11 0.48
PCS1900
Back 0.57 0.11 0.68
Front 0.29 0.11 0.40
Band V
Back 0.41 0.11 0.52
WCDMA
Front 0.34 0.11 0.45
Band Il
Back 0.49 0.11 0.60
Front 0.28 0.11 0.39
Band 2
Back 0.42 0.11 0.53
Front 0.21 0.11 0.32
Band 4
Back 0.32 0.11 0.43
LTE
Front 0.52 0.11 0.63
Band 7
Back 0.73 0.11 0.84
Front 0.15 0.11 0.26
Band 17
Back 0.23 0.11 0.34
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Maximum reported SAR value for Hotspot mode

WWAN PCE + WLAN DTS

Exposure Max SAR (W/kg) Summed SAR
WWAN Band bositi
osition WWAN PCS WLAN DTS (W/kg)
Front 0.27 0.07 0.34
Back 0.41 0.11 0.52
Left side 0.18 0.05 0.23
GSM850
Right side 0.13 - 0.13
Top side - 0.06 0.06
Bottom side 0.23 - 0.23
GSM
Front 0.37 0.07 0.44
Back 0.57 0.11 0.68
Left side 0.25 0.05 0.30
PCS1900
Right side 0.19 - 0.19
Top side - 0.06 0.06
Bottom side 0.33 - 0.33
Front 0.29 0.07 0.36
Back 0.41 0.11 0.52
Left side 0.20 0.05 0.25
Band V
Right side 0.18 - 0.18
Top side - 0.06 0.06
Bottom side 0.24 - 0.24
WCDMA
Front 0.34 0.07 0.40
Back 0.49 0.11 0.60
Left side 0.23 0.05 0.28
Band Il
Right side 0.26 - 0.26
Top side - 0.06 0.06
Bottom side 0.25 - 0.25
Front 0.28 0.07 0.35
Back 0.42 0.11 0.53
Left side 0.19 0.05 0.24
LTE B2
Right side 0.13 - 0.13
Top side - 0.06 0.06
Bottom side 0.24 - 0.24
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Front 0.21 0.07 0.27
Back 0.32 0.11 0.42
Left side 0.14 0.05 0.19
. Right side 0.10 - 0.10
Top side - 0.06 0.06
Bottom side 0.18 - 0.18
Front 0.52 0.07 0.58
Back 0.73 0.11 0.84
Left side 0.34 0.05 0.40
o7 Right side 0.32 - 0.32
Top side - 0.06 0.06
Bottom side 0.41 - 0.41
Front 0.15 0.07 0.22
Back 0.23 0.11 0.33
Left side 0.11 0.05 0.16
B17
Right side 0.12 - 0.12
Top side - 0.06 0.06
Bottom side 0.12 - 0.12
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16. TestSetup Photos

Liquid depth in the head phantom (750MHz) Liquid depth in the body phantom (750MHz)

Liquid depth in the head phantom (835MHz) Liquid depth in the body phantom (835MHZz)

Liquid depth in the head phantom (1750MHz) Liquid depth in the body phantom (1750MHz)

Liquid depth in the head phantom (1900MHz) Liquid depth in the body phantom (1900MHz)
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r

Liquid depth in the head phantom (2450MHz) Liquid depth in the body phantom (2450MHz)

Liquid depth in the head phantom (2600MHz) Liquid depth in the body phantom (2600MHz)

Left Head Touch Right Head Touch

Left Head Tilt (15°) Right Head Tilt (15°)
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Body-worn Front Side (10mm) Body-worn Rear Side (10mm)

F

AN Prartoe
0 000 Pad LD
A ]

g3

Front Side (10mm) Rear Side (10mm)

Left Side (10mm) Right Side (10mm)

p-

: L N
Top Side (10mm) Bottom Side (10mm)

17.External and Internal Photos of the EUT
Please reference to the report No.: TRE1611010501

Report Template Version: HOO (2016-08)



Appendix A: Calibration Certificate

1.1. Probe Calibration Certificate

Calibration Laboratory of W5 wmiN o Schwelzerlscher Kallbrierdlonst
Schmid & Partner M (/ (3: Sarvice sulsss d'étalonnage
Engineering AG T . P ‘Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand TN N Swiss Calibration Service
Accreditad by the Swiss Ascreditaion Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agroement lor the recognition of calibration cerfificates

Calibration procedure(s)

Calibration date:

This calibration esrtificats cocuments the tracesbiiity lo nafionsl standards; which reaiizs the physical units of measursments (S1).
The messuremants and the uncensinfieswith confidencs probability ars given on (ha foliowing pagss end are part of ths cenificats.

All calibrafions have been conducted in the closed lsboratory facility. environment temperature (22 2 3)°C and humidity < T0%.

Calibration Equipmiant used (MATE critics! for caiibration)

Primary Standards ID Cal Date (Cerificate No.) 3 d Calibration
Fower meter NRP SN: 104778 0f-Ape-16 (No. 217-02288/02280) Age-17

| Powst sensor NAP-201 EN; 103244 06-Apr-18 (No. 217-02288) Apr-17
Powar sensor NRP-Z91 SN; 103245 08-Apr-16 {No. 217-02280) Ape-17
Referance 20 dB Attenuator SN: 55277 (Z0n) 05-Apr-16 {No. 217-02203) Ape=1T
Raference Probe ES30V2 SN: 3013 F1-Dec-15 (Mo. E53-3013_Dects) Dec-16
DAE4 SN: BB0 73-Dec-15 (No. DAE4-560_Decis) Dec-16
Secondary Standards i Chieck Date (in housa) Scheduled Check
Power meter 44188 SN: GB41293874 ‘05-Apr-16 {in house check Jun-16) in houss chesic Jun-18
Powar sansor E43124 SN MY4 1408087 06-Apr-16 {in housa check Jun-16) In house check: Jun-16
Power sensor E44124 SN: 000110210 06-Apr-16 (in housa check Jun-18) In houss check: Jun-18
RF panerator HP 8548C SN: US3642U01700 04-Aug-09 {in housa check Jun-16} In housa check: Jun-18
Metwork Analyzer HP 87536 | Si: US373g0585 18-0ct-01 (in hous= check Oci-15) in house check: Oci-18

Name Function Signaturs

1ssued; September 2. 2016

This calibration cortificate shall not be reproduced sicapt infull without wiitien spprovel of the labaratory.

Ceriificate No: ES33292_Sep16 Page 10of 11
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Appendix A: Calibration Certificate

Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner % g Service suisss d'étslonnags
Engineering AG _ 5 < g Servisio svizzero dl taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand '71'4‘.4:?:.*&; Swiss Calibration Service

Actradited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accredifation Service is ane of the signatories to the EA

Multitateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y.z sensitivity In free space

ConvF sensitivity in TSL / NORMx,y.z

DcP diode compression point

CF crest factor (1/duty_cycie) of the RF signal

A BCD madulation dependent inearization paramsters

Polarization ¢ o rotation around probe axis

Polarization 5 4 rotation around an axis that is In the plane normal to probe axis (at measurement cemter),

i.e., & =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR] In the Human Head from Wireless Communications Devices: Measurement
Techniques™, June 2013

b) |EC §2209-1, "Procedure o measure the Specific Absorption Rate (SAR) for hand-heid devices used In ciose
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

s  NORMy.yz: Assessed for E-field polarization 8 = 0 (f <900 MHz in TEM-cell; f > 1800 MHz: R22 wavequide).
NORMx,y,z are only intermediate valuas, ie., the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

= NORM(fIx.y.z = NORMx,y,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions iater than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

a DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (ne uncertainty required). DCP does not depend on frequency nor media.

s PAR:PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signal
characleristics

o Axy.z Bryz Cxy.Z Dxy.z VRxy.z A B, C D are numerical linearization parameters assessed basad on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR is the maximum cafibration range expressed in RMS voltage across the dicde.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremants for T > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncerainly values are given, These paramalers are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
1o NORMx.y.z * ConvF whereby the unceriainty corresponds o that given for ConvF. A frequency dependent
ConvF is used In DASY varsion 4.4 and higher which aliows extending the validity from £ 50 MHz to £100
MHz.

« Spherical isofropy (30 deviation fron isatropy): In a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

» Sensor Offset: The sensor offset comresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Carfificate No: ES3-3202_Sep16 Page 2 of 11
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Appendix A: Calibration Certificate

ES3DV3 — SM:3282 Septernber 2, 2016

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Repaired: August 29, 2016
Calibrated: September 2, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ2 system!)

Cerfificate No; ES3-3292 Sep16 Page 3of 11
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Appendix A: Calibration Certificate

ES30DV3- SN:3282 Seplember 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2}
Norm (uVAVimY® 0.94 0.95 0.83 =101 %
DCP {mV]" 105.7 101.2 117

Modulation Calibration Parameters

E

UiD Communication System Nameo A B c ) VR Une
dB dBVuV dB mV (k=2)
¢ cw X 0.0 00 1.0 000 | 2066 | #35%
| v a0 0.0 1.0 2126 l
= 0.0 0.0 1.0 204.7 ]

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

AThe uncerainties of Norm X.Y,Z do not affect the E™field uncertainty inside TSL (see Pages Sand B

* Numerical linearization parameler: uncenainty not reguirsd,

£ {Unceriainty is Getermined using the max. devistion from near responss applying reciangular distribution and is sxpressed for the square of the
field valua.

Certificale No; E53-3292_Sep1é FPage 4 of 11
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Appendix A: Calibration Certificate

ES3DV3- SN:3232

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

September 2, 2016

Relative | Conductivity Depth © Unc

[(MHz)¢ | Permittivity” (Sim)* ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 7.12 7.12 7.12 0.20 1.30 | +183%
750 41.9 0.89 6.76 .76 6.76 0.80 119 | £12.0%
835 415 0.90 6.53 6.53 6.53 0.43 164 | +120%
800 41.5 0.97 6.40 6.40 £.40 0.53 143 | 2120%
1750 40.1 1.37 5.54 554 5.54 0.80 115 | £120%
1800 40.0 1.40 5.26 526 5.26 0.55 1.47 | +120%
2450 39.2 1.80 4.97 4.97 4.97 0.64 141 | £120%
2600 39.0 1.98 477 477 AT7 0.80 128 | £120%

£ Ersquency validity above 300 MHz of = 100 MHz cniy applies for DASY v4.4 and higher (ses Page 2], élse 1l js resiricled to = 50 MHz. The
uncerainty s the RSS of tha ConvF unceriainty &t calibration frequency and the uncertainty for the indicated
below 300 MHz is + 10, 25, 40, 50.and 70 MHz for GonvF assessmants at 30, 64, 128, 150 and 220 MHz respactively, Above 5 GHz freguency

validity can be extended to = 110 MHz

band. Fr

validity

¥ At fraquancies below 3 GHz, the validity of lissue parameters (¢ and o can be relaxed lo = 10% if liquid compensation lommuda is applied to

measured SAR values. At froquencies above 3 GHz. the validity of issua parameters (¢ and o} is restricted to = 5%. The uncarainty is the RSS of

tha Conv® uncertainty for Indicated target tissua
Ewmmmmm.mmmmmwmmmummemmmsﬂmmmmmmms

mmﬂmnﬂ%mrrwwwasﬁzmmaﬁmr&mmimmmnmGmmanymwmmmmﬁp

diameter from the boundary,

Cerfificate No: ES3-3292 Sepi16

Page 5ol 11
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Appendix A: Calibration Certificate

ES3IDV3- SN:3292 Seplembar 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

Y = Relative 2 Cunduﬂﬁ;vhr & | Depth ™ Unc

{MHz) Permittivity (Sim) ConvFX | ConwFY | ConvFZ | Alpha fmm) (k=2)
450 56.7 0.04 7.33 7.33 733 0.13 1.50 +133%
750 55.5 0.96 6.25 6.25 B8.25 0.38 1.66 +12.0 %
835 55.2 0.97 6.27 6.27 6.27 047 1.56 +12.0%
200 55.0 1.05 B.16 6.18 6.16 0.80 1.15 +£12.0%
1750 534 1.49 5.28 5.28 528 0.70 1.36 +12.0 %
1800 53.3 1.52 5.08 5.05 505 0.64 144 +120%
2450 52.7 1.95 4.70 4,70 4.70 0.74 1.22 £120%
2600 525 2.16 452 4.52 4.52 0.80 1.13 +120%

£ Frequency vafidity above 300 MHz of = 100 MHz only agplies for DASY v4.4 and higher {ssa Page 2), sisa i is restriciad 1o = 50 MHz The
uncanainty is the RSS of the ConvF uncedainty &t calibrstion frequency and the uncertamty for the indicated frequency band. Frequency validity
below 300 MHz i+ 10, 25, 40, 50 and 70 MMz for ConvF assessments st 30, 64, 128, 150 and 220 MHz respectively, Abova 5 GHz frequency
validity can be 'extendad to = 110 MHZ

F At frequencies balow 3 GHz, the validity of tissus parameters (v and ) can be relaed fo = 10% if fiquid compsrsation formula is spplied fo
messured SAR values. Al frequencies sbove 3 GHz, the validity of issus parameters (¢ 5nd o) is restricted to 2 5%, The unceftainty is the RSS of
the Convi uncarainty for indicated target lissoe parameters.

% Alpha/Depth are delemmined during calibration. SPEAG warrants thal the remaining devistion due 10 the boundary effect afier compensation is
always less than = 1% for frequencies below 3 GHz and below £ 2% for frequencies betwean 3-8 GHz at any distance larger than haif the probs fip
diamstar from the boundary.

Certificate No: ES3-3292_Sep16 Page 6of 11
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Appendix A: Calibration Certificate

ES30V3- SN:3202 September 2, 2018
Conversion Factor Assessment
f= 50D MHz,WGLS R9 (H_comvF) {= 1750 MHz. WGLS R22 (H_convF)
£1-] T nj N o s |k
g_g u ;i| "
i L
£ A
e = A ’i’"T_?“'-i' &= =a = ;_'.,
i il
Deviation from Isotropy in Liquid
Error (4, 9), f =900 MHz
40 08 -08 D4 02 00 02 04 OB 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: ES3-3292_Sep18 Page 10 of 11
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Appendix A: Calibration Certificate

ESIDV3- SN.3282 Septamber 2, 2016
Dynamic Range f(SARycaq)
(TEM cell , fova= 1900 MHz)
100+
105 e ..
g 10
o
o1
2
=
g .
B
1 -T
I
24
107
et omﬁlnmd
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerlificate No: ES3-3202 Sep16 Page Gof 11
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Appendix A: Calibration Certificate

ES30V3- SN:3z282 Seplember 2, 2018

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz,R22

-] nd =8 51
s} I
L] L] . - - (3
Tot x Y z Tot X Y F
E ' '
¥ ¥
E a0 [ e 1= = b e me o oo S SR e it ===t »
E B
054 i , =
L i :
E 5 ] 1 ;[ 1 1 : 1 i 1 ! L
150 100 50 {JI 50 120 150
— Rell [7] :
. L] & |
-..rﬁ'ﬂ\t-t: srml-;z w@'EIH; 250 Wz
Uncertainty of Axial Isotropy Assessment: 1 0.5% (k=2}
Certificate No: ES3-329Z_Sepl6 Pags 8 of 11
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Appendix A: Calibration Certificate

ES30V3- SN:3282 Seplember 2, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.5%
1.4 - .
E
. 1_3...;:.... L
o 5
&
s 12— T T
€ [ i
Emf._. S (e S |
ég_g ........... z x L]
$ o8t 5. NOURER e
g
Lo 5w L . *
E
3 N | B SEN . |
E ! :
05+ L
0 500 1000 1500 2000 2500 3000
f [MHz]

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ES3-3292 Sep16

Paga7of 11
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Appendix A: Calibration Certificate

ES3DVa- SN:3282 Seplember 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters

Sensor Arrangement Triangular
Connactor Angle (°) 383 |
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diametsr 10mm
Tip Length | 10 mm
Tip Diameter | 4 mm
Probe Tip o Sensor X Calibration Paint | 2 mm
Probe Tip to Sensor Y Calibration Paint 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommeanded Measurement Distance from Surface 3 mm
Ceriificate Mo: ES3-3252_Sep16 Page 11 of 11
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Appendix A: Calibration Certificate

1.2. D750V3 Dipole Calibration Certificate

Calibration Laboratory of

; NN

Schmid & Partner —

Engineering AG iﬁ?

Zeughausstrasse 43, 8004 Zurich, Switzerland ’/j:/,-:{\:‘\\“
e Pllll w

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

CIQ (Auden)

S Schweizerischer Kalibrierdies
c Service suisse d'étalonnage

Servizio svizzero dj taratura
S swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1156_Feb16

[CALIBRATION CERTIFICATE

Object

Calibration date:

DAE4

Calibrated by:

Approved by:

Calibration Procedure(s)

Primary Standards
Power meter EPM-4424
Power sensor HP 84814
Power sensor HP gag1a
Reference 20 dB Attenuator
Type-N mismatch combination
Reference Probe EX3Dv4

Secondary Standards
RF generator R&S SMT-06
Network Analyzer HP 8753E

D750V3 - SN: 1156

QA CAL-05.v9

SHE Aty (20m)

Ty

Calibration procedure for dipole validation kits above 700 MHz

February 02, 2016

US37390585 S4206

ID # Cal Date (Certificate No.)

18-Oct-01 (in house check Oct-15)

Scheduled Calibration

GB37480704 07-Oct-15 (No, 21 7-02222) Oct-16

Us37202783 07-Oct-15 (No. 21 7-02222) Oct-16

MY41092317 07-Oct-15 (No. 217-02223) Oct-16

SN: 5058 (20k) 01-Apr-15 (No. 217-02131 ) Mar-16

SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-18
|ip# Check Date (in house) Scheduled Check
100972 15-Jun-15 (in house check Jun-15) In house check: Jun-18

In house check: Oct-16

Name Function Signature
Michael Weber Laboratory Technician }a ME !
Katja Pokovic Technical Manager

Certificate No: D750v3-1 156_Feb16

Page 1 of 8

Issued: February 4, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Appendix A: Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrier
c Service suisse d'étalonna

Servizio svizzero dj taratu
S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 01
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM X,Y,Z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the |
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orientec
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.,

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate tt
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measuremen
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1 156_Feb16 Page 2 of 8
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Appendix A: Calibration Certificate

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0£0.2) °C 422+6% 0.91 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.03 W/kg

SAR for nominal Head TSL parameters normalized to 1W 7.99 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.33 W/kg

SAR for nominal Head TSL parameters normalized to 1W 5.25 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 554 +6 % 0.98 mho/m + 6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.21 W/kg
SAR for nominal Body TSL parameters normalized to 1W 8.70 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.45 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.73 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1156_Feb16

Page 3 of 8
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Appendix A: Calibration Certificate

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.60-09jQ
Return Loss -28.9dB

Antenna Parameters with Body TSL

Return Loss -33.2dB

Impedance, transformed to feed point 5020-22j0Q '

General Antenna Parameters and Design

Electrical Delay (one direction) 1.031 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 12, 2015
Certificate No: D750V3-1156_Feb16 Page 4 of 8
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Appendix A: Calibration Certificate

DASYS5 Validation Report for Head TSL

Date: 02.02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1156

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m: & = 42.2: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-20] 1)

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(10.28, 10.28, 10.28); Calibrated: 31.12.2015;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001
* DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=Smm

Reference Value = 57.29 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.06 W/kg

SAR(1 g) = 2.03 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.72 W/kg

-2.40
-4.80
-1.20

-12.00

0dB = 2.72 W/kg = 4.35 dBW/kg

Certificate No: D750V3-1156_Feb16 Page 5of 8
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Appendix A: Calibration Certificate

Impedance Measurement Plot for Head TSL

2 Feb 2846 40:27:48

EHI s11 1 U Fs 1:53.623 4 -912.41 ma 232,65 pF 750,000 000 MHz
.',._-. -h-\-"'.
£ ! }
Ll r i P -
4 ’ i \
Del 4 " " N
; ., \ m Ry
r" . = ! ".
Ca [ i I S ',. ~
1 _ ko
| l. = % _,7
fiva < Lo A
ce i \ /
Hld i R g
CHZ S L 5 dB/REF - 1:-28.859dB _ 750.800 008 MHz
Del ——
ca ‘\\\ /z/
Avg \f
16
Hld
START 550,008 808 MHz STOP 950.080 800 MHz
Certificate No: D750V3-1156_Feb16 Page 6 of 8
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Appendix A: Calibration Certificate

DASYS5 Validation Report for Body TSL

Date: 02.02.2
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1156

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.98 S/m; & = 55.4; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 31.12.2015;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 4.9L; Type: QDO0O0P49AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.34 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.35 W/kg

SAR(1 g) =2.21 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.97 W/kg

0 dB =2.97 W/kg = 4.73 dBW/kg

Certificate No: D750V3-1156_Feb16 Page 7 of 8
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Appendix A: Calibration Certificate

Impedance Measurement Plot for Body TSL

2 Feb 2016 1@:08:48

CHI 514 41 U Fs 150,191 0 -21855 97.095 pF 750.000 800 MHz
> --.""-_
. , e 4
Del
Ca f‘ f
,
] ]
||‘.
n %
e g
7=y
Hld o )
N
CH2 S11  LOG 5 dB/REF -20 dB 11-33.205 dB _ 750.000 000 MHz
—-—.—...,.4_____‘
Del ] —
_\_\\‘
8 \\ o
Av
o [/
Hld
START 552.088 888 MHz STOP 950.880 000 MHz
Certificate No: D750V3-1156_Feb16 Page 8 of 8
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1.3. D835V2 Dipole Calibration Certificate

Mmmmmhhmmmm
mdhmm

Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID#  Cal Date(Calibrated by, Centificate No.)
102083 11-Sep-13 (TMC, No.J213-443)

inw NRV-Z5 100585 11-Sep-13 (TMC, No. ufm
SN 3846 3- Sep-13 (SPEAG, No.

DAE4 | sN1am nmu:mmm?
thlm E4438C | MY48070393
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Appendix A: Calibration Certificate

m and Interpretation of Parameters:
N Applied and Interp

WFMM“MMMM
Hldnfﬂi&mmﬁcah.ﬁﬂﬁnmmatﬂtﬂdmﬂ'mm“uﬂﬂﬂu
indicated.

- Antenna Parameters with TSL: The dipole is mounted with the sp
point exactly below the center marking of the flat phantom section,
oriented parallel to the body axis. o
+  Feed Point Impedance and Retum Loss: These parameters are measure:
dipole positioned under the liquid filled phantom. The impedance
-mmmuhmmwmwmm
_ mﬂﬁmﬂmﬂumm
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SAR averaged over 1 'ﬂ!'ﬁiﬂﬂ.ﬂwm

 SAR for nominal Head TSL parameters
| SAR averaged over 10 ¢’ (10 g) of Head TSL
| SAR measured
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Liiies wwby

-

Add: Mo, 31 Xusyuan Boad, Haidian District. Beijing, 100191, China A h.pﬁ mTIJI
Tel: +86-1 0623046332079 Fax: <8 10-62304633-2504
k-mail: citl @ chinatzl com Higpe/woow chinantl cn

DASYS Validation Report for Head TSL Date: 24072014

Test Laboratory: TMC, Beijing. China

DUT: Dipole 835 MHz; Type: D83SVI; Serial: DEISVI - SN: 4d134
Communication System: UID 0, CW (0): Frequency: 835 MHzDuty Cyele: 1:1
Medium parameters used: £= 835 MHz; o = 0.904 S/m: &, = 41.7; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASY S (IEEETEC/ANSI C63.19-2007)

DASYS Configuration:

+« Probe: EX3DV4S - SN3846: ConvFi(9.32, 9.32, 9.32% Calibrated: 2013-09-03:
= Sensor-Surface: 2mm (Mechanical Surface Detection)

+ Electronics: DAE4 Snl331; Calibrated: 2014-01-23

« Phantom: Triple Flat Phantom 5.1C; Type: QLY 000 P51 CA; Serial: 11612

+  Measurement SW: DASYS2, Version 32.8 (8); SEMCAD X Version 14.6.10

1331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,

dist=2.0mm (EX-Probe}/Zoom Scan (7Tx7x7) (7x7x7 )V Cube 0: Measurement grid:
dx=3mm. dyv=3mm, dz=5mm

Reference Value = 38,91 Vim: Power Dnfft 05 dB
Peak SAR (extrapolate 360 Wike
SAR(] g) =241 W/kg: SAR{10 g) = 1.57 Wikg
faximum value of SAR (measured 3,05 Wike
dB
.0
i 2.10
-4.21
W
-§.42
,#
-10.52
0 dB =3.05 Wikg = 4.84 dBW/kg
Certificate No: Z14-97067 Page 5 of 8
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- L LTI
in Collak-oration with A,
77 s p e a g ==
CALIBRATION LABORATORY =
Add: Mo 5| Nuevuan Road, Haidian District, Reiling. 100191, China T " CALIBRATION
Tel: +B6-10-62IH633-2079  Fax: +B6-10-62 3046332504 e Mo.LOSTO
E-mall: citli@chinani com Hitpeiwww.chinatil.co
DASYS Validation Report for Body TSL Date: 24.07.2014
Test Laboratory: TMC, Betjing, China

DUT: Dipole 835 MHz; Tyvpe: DE3SV2; Serial: DE35V2 - SN: 4d134
Communication System: UID 0, CW (0); Frequency: 835 MHa;Duty Cyele: 1:1
Medium parameters used: = 835 MHz: o = 0.986 S/m; & = 55.6: p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASY S Configuration:

= Probe: EX3DVY - SN3846; ConvFi{8.96, .96, 8.96); Calibrated: 2013-09-03:
+ Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAFE4 Snl331; Calibrated: 2014-01-23

« Phantom: Triple Flat Phantom 5.1C; Tvpe: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASY 32, Version 52.8 (8); SEMCAD X Version 14.6.10

(7331)

Svstem Performance Check at Frequencies below 1 GHe/d=15mm, Pin=250

mW, dist=2.0mm (EX-Probe)/Zoom Scan (Tx7x 7y {Tx 717V Cube 0: Measurement

grid: dx=5mm, dy=>3mm, dz=5mm

Reference Value = 57.01 Vim; Power Dnft il dB
Peak SAR (extrapolated 5066 Wik

SAR(] g) =247 Wikg: SAR(10 g) = 1.64 Wike
Maximum value of SAR (imeasured) = 3,00 Wike

dB8
1]

-2.00

-4.00

-5.99

-7.99

=3.99

0.dB = 3.10 W/kg = 4.91 dBW/kg

Certificate No: Z14-07067 Page 7of 8
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -28.92 48.84 3.34
2015-07-23 -28.70 -0.76 50.34 1.50 3.24 -0.1
2016-07-25 -28.81 -0.38 50.16 1.32 3.28 -0.06
Body
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -23.03 50.91 7.08
2015-07-23 -24.64 7.00 48.52 -2.39 6.25 -0.83
2016-07-25 -23.86 3.60 48.95 -1.96 6.70 -0.38

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

Therefore the verification result should support extended calibration.
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1.4. D1750V2 Dipole Calibration Certificate

| All calibrations have been conducted in the ciosad labaratory

Calibration Equipment used (MATE critical for calibration)

| PrvarySandats 1D CalDtlCabrte by Cotct o)
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_i,. in Collaboration with @
CALIBRATION LABORATORY N

Adid: Mo 31 Xuesuan Road, Haddian District. Beijing, 100191, China

Tel: +86-1062WMEI1-2070 Fan: +B6-1 (L6 304413- 3508 i i o LOETO
Femall; cnbaFchiman oom Hutgwvww, chinatil,cn
DASYS Validation Report for Head TSL Date: 25072015

Test Laboratory: TMC, Beijing. China

DUT: Dipale 1750 MHz: Type: D1750V2: Serial: D1I750V2 - SN: 1062
Communication System: LD 0, CW; Frequency: 1750 MHz:Duty Cyele: 1:1
Mediom parameters used: £= 1750 MHe; o= 1,352 8/m; g = 3969 p= 1000 kg'mll
Phantom séction: Center Section
Meazurement Standard: DASYS (IEEETEC/ANSI CH3.19-2007)

DPASY S Configuration:

s Probe: EX3DV4 - SN3846; Convl(7.85, 7.85, 7.85); Calibrated: 2014-09-03:
o Sensor-Surface: 2mm (Mechanical Surface Detection)

= Electronics: DAE4 Snl331; Calibrated: 2015-01-23

» Phantom; Triple Flat Phantom 3.1C; Type: QD 000 P31 CA; Serial: 116172

s  Measurement 5W: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above | GH2/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Probe)lZoom Scan (Tx7x7) (TxTxTVCube 0: Measurement grid:
dx=3mm, dv=3mm, dz=>mm

Reference Value = 98.92 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR( p) =92 Wike: SARIID g) =497 Wike

Maoximum value of SAR (measured) = [3.0 Wikg

-12.14
-18.20

-24.27

-30.34 -
0dB=12.9Wkg= 1110 dBW/kg

Certificate No: 215-97069 Page 5 of 8
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Lspeaa @ﬂ

Adid: No 31 Xueyupn Foad, Habfian Districy Befjing, 100191, Ching .e,'m ..I,‘w :mm
Tel; +86-10-623018633-2070 Fay: +B6-10-62304633-2504
F-mail; entli@chinattl com Hitpotwww, chinattl cn

DASYS Validation Report for Body TSL Date: 25.07.2015

Test Laboratory: TMC, Beijing. China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D17S0V2 - SN: 1062
Communication System: ULD 0, CW; Frequeney: 1750 MHzDuty Cyele: 1:1
Medium parameters used: = 1750 MHz: o= 1.47 §/m; g = 34.3; p = 1000 kg'n‘rI
Phantom section: Right Section
Measurement Standard: DASY S (IEEETEC/ANST C63.19-2007)

DASYS Configuration:

+ Probe; EX3DVY - SN3846; ConvF(7.56, 7.56, 7.56) Calibraed: 2014-09-03;

+  Sensor-Surface; 2mm (Mechanical Surface Detection)

s« Electronics: DAES Snl331; Calibrated: 2015-01-23

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Senal: 1161/3

=  Measurement SWi DASYSZ, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

Svstem Performance Check at Frequencies above | GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-FProbe) LZoom Scan (Tx7xT) {7xTx T Cube : Measurement grid:
dx=3mm, dy=5mm. dz=3mm

Reference Value = 95.1 1 V/im: Power Dnft = 0,02 dB

‘eak SAR (extrapolated) = 164 Wik

SARIL g) =922 Wikeg; SAR(ID g) = 4.95 Wikg

Maximum value of SAR (measured )= 13,0 Wike

dB

-6.34
-12.67
-19.01

=25.35

-31.68
0dB =128 Wikg = 11.07dBW kg

Certificate No: Z15-87069 Page 7 of 3
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2015-07-25 -34.20 51.10 1.62
2016-07-23 -33.70 0.50 52.42 1.32 2.28 -0.66
Body
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2015-07-25 -27.20 49.20 4.25
2016-07-23 -25.40 1.80 50.58 1.38 3.80 -0.45

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5o0hm of prior calibration.
Therefore the verification result should support extended calibration.
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1.5. D1900V2 Dipole Calibration Certificate

I_E_L'l_ﬂ_-
FTIVIE e

Md Noﬁ! Hu-:.ruanb-al Rmd Haidian District, Bedjing, 100191, China
Faor; +B6-10-62304633-2504
Hitp:fiwww, amgite. com

E mail: Infmm mm
Client CIQ 5Z (Auden)

Object D1900V2 - SN: 5d150

Calibration Procadure(s) TMC-08-E:02-104

Calibration procedure for dipole validation kits

Calibration date: Dacember 12, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements{Sl). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the cerfificate.

All calibrations have been conducted in the closad |laboratory facility: environmenl temperature(22+3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iID#  Cal Date(Calibrated by, Certificate Mo.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-15 (TMC, No.JZ13-443) Sep-16 |
Power sensor  NRV-25 100595 11-Sep-15 (TMC, No. J213-443) Sep-16 |
Reference Probe ES3DV3 | SN 3149 5- Sep-15 (SPEAG, No ES3-3140_Sep13)  Sep-16
DAE4 SN 777 22-Feb-15 (SPEAG, DAE4-T77_Feb13) Feb-16
Signal Generator E4438C | MY49070393  13-Nov-15 (TMC, No.JZ13-394) Nov-16
Network Analyzer EB362B | MY43021135  18-Oct-15 (TMC, No.J213-278) Oct-16

MName Function Snlqnatura

Callbrated by: Zhao Jing SAR Test Engineer R )

Reviewsd by: Qi Dianyuan SAR Project Leader = =R |

Approved by: Lu Bingsong Deputy Director of the laboratory - - &/

Issued: ber 17, 2015

This calibration certificale shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: J15-2-3052 Page 1of8
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S 4  in Collsborstion with
s p ¢ 8 g9
u CALIBRATION LABORATORY

Add: Mo.52 Huayuanbei Road, Haidian District, Befing, 100181, China
Tel: +88-10-52304533-2078 Fao: +86-10-62304633-2504

E-mail; infoi@emcite.com Hittp: A amcite. corm
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniques”, June 2013

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e« Measurement Conditions: Further details are available from the Validation Report at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
oriented parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the
dipole positioned under the liquid filled phantem. The impedance stated is transformed
from the measurement at the SMA connector to the feed point. The Return Loss
ensures low reflected power. No uncertainty required.

s Elsctrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate
the nominal SAR result.

|

The reported uncertainty of measurement is stated as the standard uncertainty ofj
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: J15-2-3052 Pagezofs
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%

TMLI =

Add: No.52 Huayuanbei Road, Haldian District, Beijing, 100191, China
Ted: +86-10-62304833-2079 Fax: +86-10-62304833-2504

E-mail: Info@emcite.com Hitpwww.emeite.com
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.7.1137
Extrapolation Advanced Extrapolation
Phantom Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Tempearature Parmittivity Conductivity
Nominal Head TSL parameters 220°'C 40,0 1.40 mha/m
Measured Head TSL parameters {(220£02)°C B9+6% 1.42 mhoim £ 6 %
Head TSL temperature change during test <0.5°C e —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 871 mW/g
SAR for nominal Head TSL parameters normalized to 1W 38.3 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cim’ (10 g) of Head TSL Condition
SAR measured 250 MW input power 508 mW /g
SAR for nominal Head TSL parameters | normalized to 1W 20.2 mW /g % 20.4 % (k=2)
Body TSL parameters
The follewing pararmeters and calculations were applied.
Temperature Pearmittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mhofm
Moasured Bedy TSL parameters (220£0.2)"C 537 +6% 1.53 mhol/m £ 8 %
Body TSL temperature change during mt| <0.5 'C. —_— =
SAR result with Body TSL
SAR averaged over4 cm® (1 g) of Body TSL | Condition
SAR measured 250 mW input power 898 mW/g
SAR for nominal Body TSL parameters normalized to 1W 39.9 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Congition
SAR measured 250 mW input power 526 mW/g
SAR for nominal Body TSL parameters nomalized to TW | 21.0 miW fg + 20.4 % (k=2)
Certificate No: J15-2-3052 Pagesofs
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TMLG =

Add: No.52 Huayuanbei Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304533-2079 Fax: +88-10-52304833-2504
E-mail: Infofemcite.com Hiip:/fanaa emcite, com

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.30+ 3.17j0
| Return Loss -30.0d8

Antenna Parameters with Body TSL

; Impedance, transformed to feed point 48,20+ 3.92{0

| Raturn Loss -27 7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.048 ns. _I

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
matching when loaded according to the position as explained in the “"Measurement Conditions"
&aﬂrgmph. The SAR data are not affected by this change. The overall dipole length is still according to
andard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG —|

Certificate No: J15-2-3052 Page4ofs
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TMLOGE

Add: No.52 Huaywanbei Road, Haidian District, Befjing, 100181, China
Tel: +B6-10-62304633-2079 Fax: +B6-10-62304633-2504
E-mail: Info@emcite.com Hittp:/www. emcite com
DASYS Validation Report for Head TSL Date: 12.12.2015
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1800V2 - SN: 5d150
Communication System: CW, Frequency: 1900 MHz
MBdi%ll'l‘l parameters used: f = 1900 MHz; o = 1.416 mho/m; er = 38.91; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI CE3.19-2007)
DASY'S Configuration:
* Probe: ES3DV3 - SN3149; ConvF(5.06,5.06,5.06); Calibrated: 2015/9/5
* Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated: 22/2/2015
+ Phantom: SAM 1186; Type: QD000OP40CC,
+ DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7xT7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.054 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.71 Wikg; SAR(10 g) = 5.08 Wikg

Maximum value of SAR (measured) = 11.8 Wikg

-3.45

-6.91

-10.36

-13.82

-17.27

0dB=11.8 Wkg = 10.72 dBW/kg

Certificate No: J15-2-3052 Page 5 of
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".' In Collsborstion with
CALIBRATION LABORATORY
Add: No.52 Heayuanbei Road, Haidlan District, Befjing, 100181, China

Tal: +86-10-62304633-2079 Faor +86-10-52304533-2504
E-mail: Info@emcite.com Hitp: it amicite.com

Impedance Measurement Plot for Head TSL

Trl i1 Log mag 10.00d87 nef O.ooodn [F1)
03 Sy Woe0000 GnE —fe. o6l &8 =

LR T

=W W

#5131 seich (Eefx) Scale 10000 [FL al]
s L0000 vz B0.060 0 BaTeR o 2850 o

Certificate No: J15-2-3052 Pagesof 8
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VAl ' CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Hakdian Districl, Belfng, 100181, China
Tel: +86-10-623045633-2078 Fax: +86-10-62304633-2504
E-mail: Infoemcite.com Hitp:/wwiy, smcits, com

DASYS Validation Report for Body TSL Date: 12.10.2015
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150
Communication System: CW; Frequency: 1900 MHz;
Medium paramet;&rs used: f = 1900 MHz; o = 1.528 mho/m; er = 53.74; p = 1000
kg/m
Phantom s&c:t?nn: Flat Phantom
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
*  Probe: ES3DV3 - SN3149: ConvF(4.72,4.72,4.72) ; Calibrated: 2015/9/5
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn777: Calibrated: 22/2/2015
* Phantom: SAM1186; Type: QDO0O0P40CC;
+ DASYS52 52.8.7(1137), SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7xT)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.606 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.98 Wikg; SAR(10 g) = 5.26 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

dB

o

-1.3

-6.62

-8.92

-13.23

-16.54 J

0dB =12.1 Wikg = 10.83 dBW/kg

Certificate Mo: J15-2-3052 Page 7 of 8
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TM" In Collsborstion with
s p e a g
AR, \  CALISRATION LABORATORY

Add: No.52 Huayuanbel Road, Haidian District, Bedjing, 100181, China
Tal: +86-10-62304633-2079 Fax: +B6-10-62304633-2504
E-mail: Info@emcite.com Hitpfhwww emcite.com

Impedance Measurement Plot for Body TSL

Tri =il Log mag L0.0000 sef O.0D0d8 [F1]
W0 i 5000000 GrE 37,083 OB
dua i ¢
Faolld
! 2,09 4
| ag.e
0. 000k 4
TN %]
e V
.02
o g
-0 =
M il saith (mefx) seale 1.0000 [<1 oel]
51 1.9000000 GHT 486180 3.051 0 .68 T . 3
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1.6. D2450V2 Dipole Calibration Certificate

given on the following pages and are part of ihe cerificate.
All calibrations have been conducted in the closed laboratory facility. environment tempera

and humidity<70%
‘Calibration Equipment used (ME&TE critical for calibration)
‘Primary Standards ID#  Cal Date(Calibrated by, Certficate No.)

Pmmnr NRV:Z5 | 10085
SN 3149
SN 538
MY48070393
MY43021135
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thwmmaw meters:
s Measurement

! Conditions: Further details are available from the Validation R
end of the certificate. Al figures stated in the certificate are valid at the fre
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| sARaveragedover 1 c' (1.9)of Head TL
| SAR for nominal Head TSL pacameters
'SAR averaged over 10 cm’ (10 g) of Head TSL
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Reference Value = 99.491 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.6 Wikg
SAR(] g) = 13.1 W/kg; SAR(10 g) = 6.17 Wikg
Maximum value of SAR (measured) = 17.1 Wikg
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be: ESIDV3 - SN3149; ConvF(4.21, 4.21, 4.21); Calibrated: 2014-09.03:
_ ! ce: 3mm (Mechanical Surface Detection)

'+ Electronics: DAE3 Sn536; Calibrated: 2015-01-23 _
= Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 116172
*+  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.flmm (ES-Probe)/Zoom Scan (7x7x7) (7x7x 7/ Cube 0: Measuremment grid:
dx=5mm, dv=5mm. dz=Smm

Reference Value = 96,180 V/m; Power Drift = -0.05 di3

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.11 Wikg

Maximum value of SAR (mensured) = 17.4 Wikg

LR L]

.a. !
]
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2015-09-01 -22.3 58.3 -0.76
2016-08-31 -21.8 2.24 58.5 0.2 -0.68 0.08
Body
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2015-09-01 -22.1 58.1 2.61
2016-08-31 -21.5 2.71 59.0 0.9 2.36 -0.25

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5o0hm of prior calibration.
Therefore the verification result should support extended calibration.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

for the r

Multilateral Ag

Client

CIQ (Auden)

1.7. D2600V2 Dipole Calibration Certificate

i
.\“\m‘ I Wy,

Yt AN
il

gnition of calibration certificates

S
C
S

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2600V2-1120_Feb16

|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D2600V2 - SN: 1120

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

February 03, 2016

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced excep! in full without written approval of the laboratory.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP B481A US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A MY41092317 07-Oct-15 (No. 217-02223) Oct-16

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe EX3DV4 SN: 7349 31-Dec-15 (No. EX3-7349_Dec15) Dec-16

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100972 15-Jun-15 (in house check Jun-15) In house check: Jun-18

Network Analyzer HP 8753E US37300585 54206  18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician /‘/ﬂ !

Approved by: Katja Pokovic Technical Manager o

Issued: February 5, 2016

Certificate No: D2600V2-1120_Feb16

Page 1 of 8
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Calibration Laboratow of .\\“\‘@%‘ﬁ Schweizerischer Kalibrierdienst

Schmid & Partner ] Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland %, 4@.\‘:\? Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Muitilateral Agr t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Appendix A: Calibration Certificate

Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5mm

Frequency 2600 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+0.2)°C 38.1+6 % 2.01 mho/m +6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.7 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

53.9 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

6.07 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 W/kg £ 16.5 % (k=2)

Body TSL parameters
The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (22.0x£0.2)°C 516+6% 2.22 mho/m 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 52.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.87 W/kg
SAR for nominal Body TSL parameters normalized to 1TW 23.3 W/kg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.7 Q-56(Q
Return Loss -25.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700Q-45)Q
Return Loss -25.0dB

General Antenna Parameters and Design

l Electrical Delay (one direction) 1.150 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 22, 2015
Certificate No: D2600V2-1 120_Feb16 Page 4 of 8

58 of 65



Appendix A: Calibration Certificate

DASYS5 Validation Report for Head TSL

Date: 03.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1120

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: £ = 2600 MHz; ¢ = 2.01 S/m; & =38.1:p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 114.4 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.1 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.07 Wikg

Maximum value of SAR (measured) = 23.5 W/kg

0 dB =23.5 W/kg = 13.71 dBW/kg
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Impedance Measurement Plot for Head TSL

3 Feb 2016 14:52:36
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1120

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2.22 S/m; & = 51.6; p = 1000 kg/m?

Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDO0O0OP50AA; Serial: 1002
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 03.02.2

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 104.7 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 5.87 W/kg
Maximum value of SAR (measured) = 21.9 W/kg

0dB =21.9 W/kg = 13.40 dBW/kg
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Impedance Measurement Plot for Body TSL

3 Feb 2016 14:51:38
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1.8. DAEA4 Calibration Certificate
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CALIBRATION
CNAS LOSTD
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k- No51 Xucyuan Road. Haidisn Distict, Beijing, 100191, Chima % 7\
Tel: +86-10-62304633-2218 Fax: +B6-10-62304633-2209 ni

E-mail: eftl @chinatl com Mg vewav.chinenl on
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SCEE A -SFIFYiFY: (i S r8darird b2
Object DAE4-SN; 1315
Calibration Procedure(s) FD-Z11-2002.01
(BAEX)
Calibration date: July 26, 2018

This calibration Cerlificate documents the traceabiiity to national standards, which realize the physical units of
measurements(Si), The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducied in the closed laboratory facility: environmant lemperature(22+43)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)
|

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

[

|
Process Calibrator 753 ‘ 1971018 27-June-16 (CTTL, No:J16X04778) June-17

|

|

Name Function Si_gnature

e YuZongying  SARTestEngineer Bt
Reviewed by, Qi Dianyuan s

Ao by Lu Bingsong

Issued; Yoy 27, 2018
This calibration cerificate shall not be reproduced except in full without written approval of the Iaboratory.

Certificate No: Z16-97120 Page | of 3

63 of 65



Appendix A: Calibration Certificate

" In Collsboraton with
CALIBRATION LABORATORY
Add: No.51 Xuevuan Road, Heidian District, Beijing. 100191, China
Tel: +86-10-62304633-2218 Fax: =86-10-62304633-2209
T cttlia chinatt] com Httpo/fwww chinattl oo
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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éTTL

Tel: +86-10-62304633-2218
E-mail: cnl@chinattl.com

In Collaboration with

s p e a g
CALIBRATION LABORATORY

Add: No.51 Xuevuan Road, Haidinn District, Beijing. 100191, China

DC Voltage Measurement
A/D - Converier Resolution naminal

High Range
Low Range:

ILSE =
1LSB =
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time! 3 sec

Fax: +86-10-623044623-2200

Hitp:/www. chinatit.cn
8V, full range = -100...+300 mV
B1nV, full range = 1. 43mV

Calibration Factors X Y Z
High Range 405.179 + 0.15% (k=2) | 405.018 =0.15% (k=2) | 404.98 + 0.15% (k=2)
Low Range 399015 0.7% (k=2) | 308540+ 0.7% (k=2) | 3.98881 = 0.7% (k=2)
Connector Angle
Connector Angle to be usad in DASY system 208°+1°
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