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TEST REPORT

Test Report No. : WST170618075-SAR on 2 2
Equipment under Test : WCDMA Digital Mobile Phone
Model /Type : GS1
Listed Models : /
Applicant : WAVE LYNK INC

25900 GREENFIELD ROAD suite 150 * OAK PARK Ml
Address

48237
Manufacturer : WAVE LYNK INC
25900 GREENFIELD ROAD suite 150 * OAK PARK Ml
Address
48237
Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1.TEST STANDARDS

The tests were performed according to following standards:

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. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

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.

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB447498 D01 General RF Exposure Guidance v06 : Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB648474 D04, Handset SAR v01r03: SAR Evaluation Considerations for Wireless Handsets

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 : SAR Measurement Requirements for 100
MHz to 6 GHz

KDB865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 D01 802.11 Wi-Fi SAR v02r02: SAR GUIDANCE FOR IEEE 802.11 (Wi-Fi) TRANSMITTERS
KDB941225 D01 3G SAR Procedures v03r01: 3G SAR MEAUREMENT PROCEDURES

KDB 941225 D06 Hotspot Mode v02r01: SAR EVALUATION PROCEDURES FOR PORTABLE DEVICES
WITH WIRELESS ROUTER CAPABILITIES
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample ;| Jun 15, 2017
Testing commenced on ;| Jun 16, 2017
Testing concluded on ;| Jun 21, 2017

2.2. Product Description
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The WAVE LYNK INC’s Model: GS1 or the “EUT” as referred to in this report; more general information as
follows, for more details, refer to the user’'s manual of the EUT.

General Description

Name of EUT

WCDMA Digital Mobile Phone

Model Number

GS1

Antenna Type

Internal

Device category

Portable Device

Exposure category

General population/uncontrolled environment

EUT Type Production Unit
Rated Vlotage DC 3.80 Battery
Hotsopt Supported, power not reduced when Hotspot open

The EUT is a mobile phone. the mobile phone is intended for speech and Multimedia Message Service (MMS)
transmission. It is equipped with GPRS/EDGE class 12 for GSM850, PCS1900, WCDMA Band V, WCDMA
Band Il and Bluetooth, WiFi, and camera functions. For more information see the following datasheet

Technical Characteristics

2G

Support Networks GSM, GPRS, EDGE

Support Band GSM850/PCS1900
GSM850: 824.2~848.8MHz

Frequency

GSM1900: 1850.2~1909.8MHz

Type of Modulation

GMSK, 8PSK (only downlink)

Antenna Type

Internal Antenna

GPRS Class Class 12

% GPRS Class Class 12
GSM Release Version R99

GPRS operation mode Class B

DTM Mode Not Supported

3G

Support Networks

WCDMA RMC12.2K,HSDPA,HSUPA

Support Band

WCDMA Band V

Frequency Range

WCDMA Band V: 826.4~846.6MHz

Type of Modulation QPSK

HSDPA UE Category 10

HSUPA UE Category 6

DC-HSDPA Not Supported

Antenna Type Internal Antenna

2.4G WiFi

Support Standards IEEE 802.11b, IEEE 802.11g, IEEE 802.11n

Frequency Range

2412-2462MHz for 11b/g/n(HT20),
2422-2452MHz for 11n(HT40)

Type of Modulation

CCK, OFDM, QPSK, BPSK, 16QAM,

Quantity of Channels

11 for 11b/g/n(HT20),7 For 11n(HT40)

Channel Separation

5MHz

Antenna Type

Internal Antenna
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Bluetooth+EDR

Bluetooth Version

Supported BT3.0+EDR

Frequency Range

2402-2480MHz

Modulation GFSK, /4 QDPSK, 8DPSK
Quantity of Channels 79
Channel Separation 1MHz

Antenna Type

Internal Antenna

2.3. Statement of Compliance

The maximum of results of SAR found during testing are follows:

<Highest Reported standalone SAR Summary>
Classment Frequency Head Hotspot Body-worn
Class Band (Report 1g SAR(W/Kg) (Report 1g SAR(W/Kg) | (Report 1g SAR(W/Kg)
GSM850 0.544 0.678 0.678
PCE GSM1900 0.225 0.790 0.790
WCDMA Band V 0.428 0.647 0.647
DTS WLAN2.4G 0.424 0.247 0.247

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013.

<Highest Reported simultaneous SAR Summary>

Highest Reported
Exposure Position Frequency Reported 1-g SAR Classment Simultaneous
P Band (W/kg) Class Transmission
1-g SAR (W/kg)
GSM1900 0.79 PCE
Back WLAN2.4G 0.247 DTS 1.037

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - supplied by the lab

Ol/

M/N:

~

Manufacturer:

~

2.5. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory
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The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and

Quarantine Bureau

No.149,Gongye 7th Rd. Nanshan District, Shenzhen, China

3.2. Test Facility

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

CNAS-Lab Code: L2872

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

18-25°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

3.4. SAR Limits

FCC Limit (1g Tissue)

EXPOSURE LIMITS

SAR (Wikg)

(General Population /Uncontrolled
Exposure Environment)

(Occupational /Controlled
Exposure Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak . 1.60 8.0
(averaged over any 1 g of tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

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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3.5. Equipments Used during the Test
Serial Calibration
Test Equipment Manufacturer | Type/Model Number Last Calibration Calibration
Interval
Data Acquisition
Electronics DAEx SPEAG DAE4 1315 2016/07/26 1
E-field Probe SPEAG ES3DV3 3292 2016/09/02 1
System Validation
Dipole D835V2 SPEAG D835V2 4d069 2016/07/20 3
System Validation
Dipole 1900V2 SPEAG D1900V2 5d194 2015/01/07 3
System Validation
Dipole D2450V2 SPEAG D2450V2 955 2015/01/08 3
Network analyzer Agilent 8753E US37390562 2017/03/10 1
Wideband
Communication R&S CMW500 116581 2016/12/13 1
Tester
Dielectric Probe Kit Agilent 85070E US44020288 2016/12/13 /
Dual Directional Agilent 778D 50127 2016/12/13 1
Coupler
Dual Directional Agilent 772D 50348 2016/12/13 1
Coupler
Attenuator PE PE7005-10 E048 2016/12/13 1
Attenuator PE PE7005-3 E049 2016/12/13 1
Attenuator Woken WKO0602-XX E050 2016/12/13 1
Power meter Agilent E4417A GB41292254 2016/12/13 1
Power Meter Agilent E7356A GB54762536 2016/12/13 1
Power sensor Agilent 8481H MY41095360 2016/12/13 1
Power Sensor Agilent E9327A Us40441788 2016/12/13 1
Signal generator IFR 2032 203002/100 2016/12/13 1
Amplifier AR 75A250 302205 2016/12/13 1
Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year
extended calibration interval. Each measured dipole is expected to evalute with following criteria at least

on annual interval.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated values;

c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the
previous measurement;

d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 5Q from the provious measurement.

2) Network analyzer probe calibration against air, distilled water and a shorting block performed before
measuring liquid parameters.
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY4 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 DASY4 measurement server.

The DASY4 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.

DASY4 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.
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4.2. DASY4 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

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compeatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

ISO/IEC 17025 calibration service available.

Linearity: £ 0.2 dB (30 MHz to 4 GHz)

10 MHz to 4 GHz; Sy ?f : ,1
»n

"
s i

+ 0.2 dB in HSL (rotation around probe axis)
1 0.3 dB in tissue material (rotation normal to probe axis)

5 uWig to > 100 mW/g;
Linearity: £ 0.2 dB

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

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

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

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

calibration will change.

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

DIPOLE SENSOR

HIGH-RESISTANCE LINES
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4.3. Phantoms

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

Phantom", manufactured by 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

4.4. 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
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4.5. Scanning Procedure

The DASY4 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 DASY4 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.

<3 GHz =3 GHz
Maximum distance from closest measurement point - . .
j - o : o P o Smm+ 1 mm Y-g-In(2) mm + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 500 & 1°
surface normal at the measurement location
<2 GHz: < 15mm 3—-4GHz: <12 mm
2—-3GHz: <12 mm 4—6 GHz: <10 mm

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

Maximum area scan spatial resolution: AXarea, AVasea

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 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.
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Maxi l lution: A A <2 GHz: <8 mm 3-4GHz: <5mm"
faximum zoom scan spatial resolution: AXzoom. AYZoom ] . ) J

2-3GHz: <5mm’ 4—-6GHz: <4mm’

3-4GHz: <4 mm

uniform grid: AZzeem(n) <5 mm 4 —-5GHz: <3 mm

5—-6GHz: <2 mm

Maximum zoom

scan spatial AZzoom(l).'_ between 3- 4iGHz: <3 mm
resolution. normal to 1** two points closest <4 mm 4-5GHz: <25 mm
phantom surface graded | to phantom surface 5-6GHz: <2 mm
grid
AZzoom(n>1):
between subsequent < 1.5-AZzeom(n-1) mm
points

3 -4 GHz: =28 mm

X, y.Z =30 mm 4—-5GHz: =25 mm

5-0GHz: =22 mm

Note: ¢ is the penetration depth of a plane-wave at normal incidence to the tissue medium: see IEEE Std
1528-2013 for details.

* When zoom scan is required and the reporred SAR from the area scan based 1-g SAR estimation procedures of

KDB Publication 447498 is = 1.4 W/kg, < 8 mm, = 7 mm and = 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Minimum zoom
scan volume

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 DASY4 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 7x7x7 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 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.

4.6. Data Storage and Evaluation

Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), 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/m], [A/m], [°C], [mW/g], [mW/cm?], [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.
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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, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density o]

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 DASY4 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=U, +U?. of

" dep;
With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,y,2)

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 — ﬁC].dpl‘Oh(‘S : E? = \‘,-" m

—~ a0+ ainf + anf?

H — fieldprobes : H; =V, 7
With Vi = compensated signal of channel i (i=x,Y,2)
Normi = sensor sensitivity of channel i (i=x,Y,2)

[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

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eipi = \,.r"Eg + B2 4 P2

The primary field data are used to calculate the derived field units.
SAR=E2, — 2 _

p - 1000
with  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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The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.It’s satisfying the latest tissue dielectric parameters requirements proposed
by the KDB865664.

The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 1750 MHz 2450MHz 2600MHz
(% Weight) Head Body Head Body Head Body | Head | Body Head Body
Water 41.45 52.5 55.242 | 69.91 | 55.782 | 69.82 | 62.7 | 73.2 62.3 72.6
Salt 1.45 1.40 0.306 0.13 0.401 0.12 0.50 | 0.10 0.20 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
DGBE 0.00 0.00 44.452 | 29.96 | 43.817 | 30.06 | 36.8 | 26.7 375 27.3
Target Frequency Head Body
(MHz) & o(S/m) & o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
2600 39.0 1.96 52.5 2.16
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
4.8. Tissue equivalent liquid properties
Dielectric performance of Head and Body tissue simulating liquid
Ti Measured Target Tissue Measured Tissue .
ISsue Frequency I Test Data
T Dev. Dev. Temp.
ype (MHz) & c & ev c ev. p
835H 835 41.5 0.90 41.564 0.15 0.902 0.22 22.0 2017-6-15
1900H 1900 40.0 1.40 39.311 -1.72 1.412 0.86 22.0 2017-6-16
2450H 2450 39.2 1.80 37.67 -3.90 1.857 3.17 22.0 2017-6-17
835B 835 55.2 0.97 54.261 -1.70 0.975 0.52 22.0 2017-6-18
1900B 1900 53.3 1.52 53.569 0.50 1.519 -0.07 22.0 2017-6-19
2450B 2450 52.7 1.95 53.859 2.20 1.951 0.05 22.0 2017-6-20
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4.9. 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 DASY4

system.
Tuning 4 b 4
X

Dipole

Dir.Coupler

Signal
Generator

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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PpleEm Tem Mzesaosr::yzd Norr:l‘gized T;:N et Limit
Frequency | Test Date Parameters P g (¥10%
SARq SAR 4 SARyq Deviati
£ o(s/m) (C) (W/Kg) guiseen)
835 MHz | 2017-6-15 0.95 42.80 22.0 9 9.44 -4.66%
1900 MHz | 2017-6-16 1.44 41.30 22.0 39.36 40.60 -3.05%
2450 MHz | 2017-6-17 1.83 38.19 22.0 55.2 52.40 5.34%
System Check in Body Tissue Simulating Liquid
PpleEmE Tem Mzesaosr::yzd Norr:l‘gized T::N et Limit
Frequency | Test Date Parameters P g (¥10%
SARq SAR 4 SARy4 Deviati
£ o(s/m) (C) (WIKg) guiseen)
835MHz 2017-6-18 1.02 57.01 22.0 9.32 9.69 -3.82%
1900MHz | 2017-6-19 1.58 55.20 22.0 39.64 40.10 -1.15%
2450MHz | 2017-6-20 1.90 50.59 22.0 50.4 53.70 -6.15%
Note:

1. The graph results see system check.
2. Target Values used derive from the calibration certificate

Justification for Extended SAR Dipole Calibrations
Referring to KDB 865664D01V01r04, 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. While calibration intervals not exceed 3 years.

D1900V2, Serial No.: 5d194 Extend Dipole Calibrations

1900 MHz Head

Date of Return-Loss Delta Im r\;glnce Delta |Ir:1naegdir;22; Delta
Measurement (dB) (%) F()ohm) (ohm) ?ohm) (ohm)
2015-01-07 -24.5 53.700 4.900
2016-01-02 -24.5 0.00% 53.779 0.079 4.041 -0.859
2017-01-01 -24.7 0.82% 53.81 0.1 4.136 -0.764
D1900V2, Serial No.: 5d194 Extend Dipole Calibrations
1900 MHz Body
Date of Return-Loss Delta Im R;z:lnce Delta ILTaegd'g?]% Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
2015-01-07 -25.6 48.9 5.1
2016-01-02 -25.9 1.17% 49.1 0.2 4.93 -0.17
2017-01-01 -26.0 1.56% 49.12 0.22 4.86 -0.24
D2450V2, Serial No.: 955 Extend Dipole Calibrations
2450 MHz Head
Date of Return-Loss Delta Im Rezzlnce Delta IIrrTaegdlgil;:ye Delta
Measurement (dB) (%) E’ohm) (ohm) ‘(’ohm) (ohm)
2015-01-08 -24.9 54.800 3.500
2016-01-02 -25.559 -2.65% 54.985 0.185 2.411 -1.089
2017-01-01 -25.61 2.85% 54.99 0.19 2.73 -0.77
D2450V2, Serial No.: 955 Extend Dipole Calibrations
2450 MHz Body
Date of Return-Loss Delta Im F;?izlnce Delta |IrrTa£c;2?1:3ye Delta
Measurement (dB) (%) ?ohm) (ohm) F()ohm) (ohm)
2015-01-08 -26.0 51.2 4.9
2016-01-02 -26.22 0.85% 52.35 4.66 -0.24
2017-01-01 -26.37 1.42% 52.41 4,78 -0.12
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4.10. SAR measurement procedure

The procedure for assessing the average SAR value consists of the following steps:

» Power Reference Measurement
The Power Reference Measurement and Power Drift Measurement jobs are useful jobs for monitoring the
power drift of the device under test in the batch process. Both jobs measure the field at a specified
reference position, at a selectable distance from the phantom surface. The reference position can be either
the selected section’s grid reference point or a user point in this section. The reference job projects the
selected point onto the phantom surface, orients the probe perpendicularly to the surface, and approaches
the surface using the selected detection method.

» Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing
a finer measurement around the hot spot. The sophisticated interpolation routines implemented in DASY4
software can find the maximum locations even in relatively coarse grids. The scanning area is defined by
an editable grid. This grid is anchored at the grid reference point of the selected section in the phantom.
When the Area Scan’s property sheet is brought-up, grid settings can be edited by a user.

» Zoom Scan
Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan measures 7 x 7 x 7 points
(5mmE545mmES545mm) within a cube whose base faces are centered on the maxima found in a
preceding area scan job within the same procedure.

»  Power Drift Measurement
The Power Drift Measurement job measures the field at the same location as the most recent power
reference measurement job within the same procedure, and with the same settings. The Power Drift
Measurement gives the field difference in dB from the reading conducted within the last Power Reference
Measurement.
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4.11. Operational Conditions during Test

4.11.1. General Description of Test Procedures

A communication link is set up with a System Simulator (SS) by air link, and a call is established. The EUT is
commanded to operate at maximum transmitting power.

Connection to the EUT is established via air interface with CMU 200, and the EUT is set to maximum output
power by CMU 200. The EUT battery must be fully charged and checked periodically during the test to
ascertain uniform power output. The antenna connected to the output of the base station simulator shall be
placed at least 50 cm away from the EUT. The signal transmitted by the simulator to the antenna feeding point
shall be lower than the output power level of the EUT by at least 30 dB.

4.11.2. Test Positions
4.11.2.1 Against Phantom Head

Measurements were made in “cheek” and “tilt” positions on both the left hand and right hand sides of the
phantom.

The positions used in the measurements were according to IEEE 1528 - 2013 "IEEE Recommended Practice
for Determining the Peak Spatial-Average Specific Absorption Rate(SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques".

4.11.2.2. Body Worn Configuration

Body-worn operating configurations should be tested with the belt-clips and holsters attached to the device
and positioned against a flat phantom in normal use configurations.

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. Per FCC KDB Publication 648474 D04, Body-
worn accessory exposure is typically related to voice mode operations when handsets are carried in body-
worn accessories. The body-worn accessory procedures in FCC KDB Publication 447498 D01 should be used
to test for body-worn accessory SAR compliance, without a headset connected to it. This enables the test
results for such configuration to be compatible with that required for hotspot mode when the body-worn
accessory test separation distance is greater than or equal to that required for hotspot mode, when applicable.
When the reported SAR for a body-worn accessory, measured without a headset connected to the handset, is
> 1.2 W/kg, the highest reported SAR configuration for that wireless mode and frequency band should be
repeated for that body-worn accessory with a headset attached to the handset.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-clip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back
of the device and the flat phantom is used. Test position spacing was documented. Transmitters that are
designed to operate in front of a person’s face, as in push-to-talk configurations, are tested for SAR
compliance with the front of the device positioned to face the flat phantom in head fluid. For devices that are
carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested with
the accessories, including headsets and microphones, attached to the device and positioned against a flat
phantom in a normal use configuration.
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4.12. Test Configuration
4.12.1. GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using E5515C the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5. Since the EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4
timeslots in downlink, the maximum total timeslots is 5.
When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR
measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.
According to specification 3GPP TS 51.010, the maximum power of the GSM can do the power reduction for
the multi-slot. The allowed power reduction in the multi-slot configuration is as following: Output power of
reductions:

The allowed power reduction in the multi-slot configuration

Permissible nominal reduction of maximum output

Number of timeslots in uplink assignment power,(dB)

0

0to 3.0

1.8t04.8

BIWIN|(=

3.0t0 6.0

4.12.2. UMTS Test Configuration

4.12.2.1. Output power Verification

Maximum output power is verified on the High, Middle and Low channel according to the procedures
described in section 5.2 of 3GPP TS 34. 121, using the appropriate RMC or AMR with TPC(transmit power
control) set to all up bits for WCDMA/HSDPA or applying the required inner loop power control procedures to
the maximum output power while HSUPA is active. Results for all applicable physical channel configuration
(DPCCH, DPDCH, and spreading codes, HSDPA, HSPA) should be tabulated in the SAR report. All
configuration that are not supported by the DUT or can not be measured due to technical or equipment
limitations should be clearly identified.

4.12.2.2. Head SAR Measurements

SAR for head exposure configurations in voice mode is measured using a 12.2kbps RMC with TPC bits
configured to all up bits. SAR in AMR configurations is not required when the maximum average output of
each RF channel for 12.2kbps AMR is less than 1/4 dB higher than that measured in 12.2 kbps RMC.
Otherwise, SAR is measured on the maximum output channel in 12.2kbps AMR with a 3.4 kbps

SRB( Signaling radio bearer) using the exposure configuration that results in the highest SAR in 12.2kbps
RMC for that RF channel.

4.12.2.3. Body SAR Measurements

SAR for body exposure configurations in voice and data modes is measured using 12.2kbps RMC with TPC
bits configured to all up bits. SAR for other spreading codes and multiple DPDCH,, when supported by the
DUT, are not required when the maximum average output of each RF channel, for each spreading code and
DPDCH, configuration, are less than 1/4 dB higher than those measured in 12.2kbps RMC. Otherwise, SAR is
measured on the maximum output channel with an applicable RMC configuration for the corresponding
spreading code or DPDCH,, using the exposure configuration that results in the highest SAR with 12.2 kbps
RMC. When more than 2 DPDCH, are supported by the DUT, it may be necessary to configure additional
DPDCH, for a DUT using FTM (Factory Test Mode) or other chipset based test approaches with parameters
similar to those used in 384 kbps and 768 kbps RMC.

4.12.2.4 Handsets with Release 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body-worn accessory configurations with 12.2
kbps RMC as the primary mode. Otherwise, SAR is measured for HSDPA using the HSDPA body SAR
procedures in the “Release 5 HSDPA Data Devices” section of this document, for the highest reported SAR
body-worn accessory exposure configuration in 12.2 kbps RMC. Handsets with both HSDPA and HSUPA are
tested according to Release 6 HSPA test procedures.
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HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/
HS-PDSCHs, HARQ processes, minimum inter-TTl interval, transport block sizes and RV coding sequence
are defined by the H-set. To maintain a consistent test configuration and stable transmission conditions,
QPSK is used in the H-set for SAR testing. HS-DPCCH should be configured with a CQl feedback cycle of 4
ms with a CQl repetition factor of 2 to maintain a constant rate of active CQl slots. DPCCH and DPDCH gain
factors(Bc, pd), and HS-DPCCH power offset parameters (AACK, ANACK, ACQI) should be set according to
values indicated in the Table below. The CQI value is determined by the UE category, transport block size,
number of HS-PDSCHs and modulation used in the H-set.

Table 2: Subtests for UMTS Release 5 HSDPA

_ Bs Bre CM(dB)
Slp-ge B B (SF) Bo/Ba (note 1, note 2) (note 3) PRI
1 2/15 15/15 64 2/15 4/15 0.0 0.0
12/15 15/15 12/15
2 (note 4) (note 4) 64 (note 4) 24115 1.0 0.0
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note1: Aack, Anack @nd Acqi= 86 Ans = Brs/Bc=30/15(7) Brs=30/15*B,

Note2: CM=1 for B/Bq=12/15, Bns/Bc=24/15.

Note3: For subtest 2 the B4 ratio of 12/15 for the TFC during the measurement period(TF1,TFO0) is
achieved by setting the signaled gain factors for the reference TFC (TFC1,TF1) to B.=11/15 and
B4=15/15.

4.12.2.5 HSUPA Test Configuration

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body-worn accessory
configurations with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for HSPA using the
HSPA body SAR procedures in the “Release 6 HSPA Data Devices” section of this document, for the highest
reported body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When VOIP is applicable for
next to the ear head exposure in HSPA, the 3G SAR test reduction procedure is applied to HSPA with 12.2
kbps RMC as the primary mode; otherwise, the same HSPA configuration used for body-worn accessory
measurements is tested for next to the ear head exposure.

Due to inner loop power control requirements in HSPA, a communication test set is required for output power
and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for HSPA are configured
according to the B values indicated in Table 2 and other applicable procedures described in the ‘WCDMA
Handset’ and ‘Release 5 HSDPA Data Devices’ sections of this document

Table 3: Sub-Test 5 Setup for Release 6 HSUPA

CM

Sub- Bq ™ Bea | B @ |MPR|AGY | E-
set | P Boo | sy | PoBa | P | Peo Peo | (SF) | (codes) | (4g | (dB) | Index | TFCI
1 11/15% | 15/15% | 64 | 11/15%) | 22/15 | 209/225 | 1039/225 | 4 1 1.0 | 0.0 20 75
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94175 4 1 30 | 20 12 67
3 | 15M5 | 915 | 64 | 15/9 | 30115 | 3015 | Peat47/15) 4 2 |20 10| 15 | 92

Bea2 47/15
4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 30 | 20 17 71
5 |15/15% [ 1515 | 64 | 15/15" | 30/15 | 24/15 134/15 4 1 1.0 | 0.0 21 81
Note 1: Aack, ANACK and Acqr = 8 € Ans = Bre/Be = 30/15 € Bre= 30/15 *Bs.
Note 2: CM = 1 for Bc/Bd =12/15, Bns/Bc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-

DPDCH and E-DPCCH the MPR is based on the relative CM difference.

Note 3: For subtest 1 the Bc/Bd ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved

by setting the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and Bd = 15/15.
Note 4: For subtest 5 the Bc/Bd ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achie
by setting the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 14/15 and Bd = 15/15.

ved

Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306

Figure 5.1g.
Note 6: Bed can not be set directly; it is set by Absolute Grant Value.
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Table 4: HSUPA UE category

UE szlljnérlm Number E- Minimum Méi(ggrlm Max
E-DCH of HARQ DCH Spreading Rate
Category Code_s Processes TTI (ms) Factor Tranqurt (Mbps)
Transmitted Block Bits
1 1 4 10 4 7110 0.7296
° 2 8 2 4 2798 1.4592
2 4 10 4 14484
3 2 4 10 4 14484 1.4592
4 2 8 2 2 5772 2.9185
2 4 10 2 20000 2.00
5 2 4 10 2 20000 2.00
6 4 8 2 2SF2&2 11484 5.76
(No DPDCH) 4 4 10 SF4 20000 2.00
7 4 8 2 28232 22996 ?
(No DPDCH) 4 4 10 20000 ?

NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4.
UE Categories 1 to 6 supports QPSK only. UE Category 7 supports QPSK and 16QAM. (TS25.306-7.3.0)

4.12.2.6 HSPA, HSPA+ and DC-HSDPA Test Configuration

measurement is required for HSPA, HSPA+ or DC-HSDPA, a KDB inquiry is required to confirm that the
wireless mode configurations in the test setup have remained stable throughout the SAR measurements.35
Without prior KDB confirmation to determine the SAR results are acceptable, a PBA is required for TCB
approval.

SAR test exclusion for HSPA, HSPA+ and DC-HSDPA is determined according to the following:

1) The HSPA procedures are applied to configure 3GPP Rel. 6 HSPA devices in the required sub-test
mode(s) to determine SAR test exclusion.

2) SAR is required for Rel. 7 HSPA+ when SAR is required for Rel. 6 HSPA; otherwise, the 3G SAR test
reduction procedure is applied to (uplink) HSPA+ with 12.2 kbps RMC as the primary mode.36 Power is
measured for HSPA+ that supports uplink 16 QAM according to configurations in Table C.11.1.4 of 3GPP TS
34.121-1 to determine SAR test reduction.

3) SAR is required for Rel. 8 DC-HSDPA when SAR is required for Rel. 5 HSDPA, otherwise, the 3G SAR test
reduction procedure is applied to DC-HSDPA with 12.2 kbps RMC as the primary mode. Power is measured
for DC-HSDPA according to the H-Set 12, FRC configuration in Table C.8.1.12 of 3GPP TS 34.121-1 to
determine SAR test reduction. A primary and a secondary serving HS-DSCH Cell are required to perform the
power measurement and for the results to be acceptable.

4) Regardless of whether a PBA is required, the following information must be verified and included in the
SAR report for devices supporting HSPA, HSPA+ or DC-HSDPA: a) The output power measurement results
and applicable release version(s) of 3GPP TS 34.121.

i) Power measurement difficulties due to test equipment setup or availability must be resolved between the
grantee and its test lab.

b) The power measurement results are in agreement with the individual device implementation and
specifications. When Enhanced MPR (E-MPR) applies, the normal MPR targets may be modified according to
the Cubic Metric (CM) measured by the device, which must be taken into consideration.

c) The UE category, operating parameters, such as the B and A values used to configure the device for testing,
power setback procedures described in 3GGPP TS 34.121 for the power measurements, and HSPA/HSPA+
channel conditions (active and stable) for the entire duration of the measurement according to the required E-
TFCIl and AG index values.

5) When SAR measurement is required, the test configurations, procedures and power measurement results
must be clearly described to confirm that the required test parameters are used, including E-TFCI and AG
index stability and output power conditions.
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Table 5: HS-DSCH UE category
Table 5.1a: FDD HS-DSCH physical layer categories

HS-DSCH Maximum Minimnm Maximum Total Supported Supported | Supported
category number of inter-TTI number of number of modulations mcdulatio moculatio
HS-DSCH interval bits of an HS- soft without MIMO ns with ns with
codes OsSCH channel operation IO dual cell
received transport bits or dual cell operation operation
block operation andd
received without
within dual cell
an HS-DSCH operation
TTI
MHOTE 1
Category 1 S 3 7298 19200
Categony 2 S 3 7298 28800
Category 3 S 2 7298 28800
Category 4 5 2 7298 35400
Category S S 1 7298 S7E00 =
Category 6 S 1 7298 B7200 PR 100AM Nt
Category 7 10 1 14411 115200 appligable
Category 8 10 1 14411 134400 {MIMO not
Category 9 15 1 20251 172800 supported)
Category 10 15 1 27952 172800 ;
Category 11 S 2 3630 14400 aPskK
Categony 12 S 1 3630 28800 i Mot
Categorny 13 15 1 35280 259200 QPSK, applicable
Category 14 15 1 42192 259200 16CAM,
(dual ceil
E401AM operation
Category 15 15 1 23370 345600 OPSK 1B0AM ot
Category 16 15 1 27952 345600 ik supported)
QPSK,
Cat 17 35280 259200 16CAM, —
e el 15 1 B42AM
QPSK,
23370 345600 - 1BOAM
QPSK,
Category 18 .5 , 42192 259200 Li%ihn: -
NOTE 3 OFSK
27952 345600 - 16QAM
Category 19 15 1 35280 515400 =
Categorny 20 15 1 42192 515400 SRS O St
Categorny 21 15 1 23370 345600 QPSK,
Categony 22 15 1 27952 345600 16AM
Categorny 23 15 1 35280 515400 - - QPSK,
Category 24 15 1 42192 518400 b
£y B4 AN

4.12.3 WIFI Test Configuration

For WiFi SAR testing, WiFi engineering testing software installed on the DUT can provide continuous
transmitting RF signal. This RF signal utilized in SAR measurement has almost 100% duty cycle and its crest
factoris 1.

The SAR measurement and test reduction procedures are structured according to either the DSSS or OFDM
transmission mode configurations used in each standalone frequency band and aggregated band. For
devices that operate in exposure configurations that require multiple test positions, additional SAR test
reduction may be applied. The maximum output power specified for production units, including tune-up
tolerance, are used to determine initial SAR test requirements for the 802.11 transmission modes in a
frequency band. SAR is measured using the highest measured maximum output power channel for the initial
test configuration (section 5.1). SAR measurement and test reduction for the remaining 802.11 modes and
test channels are determined according to measured or specified maximum output power and reported SAR
of the initial measurements. The general test reduction and SAR measurement approaches are summarized
in the following:

1. The maximum output power specified for production units are determined for all applicable 802.11
transmission modes in each standalone and aggregated frequency band. Maximum output power is
measured for the highest maximum output power configuration(s) in each frequency band according to the
default power measurement procedures.

2. For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, an “initial test configuration”
(section 5.3.2) is first determined for each standalone and aggregated frequency band according to the
maximum output power and tune-up tolerance specified for production units.

a. When the same maximum power is specified for multiple transmission modes in a frequency band, the
largest channel bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is
used for SAR measurement, on the highest measured output power channel in the initial test configuration, for
each frequency band (section 5.3.2)

b. SAR is measured for OFDM configurations using the initial test configuration procedures (section 5.3.3).
Additional frequency band specific SAR test reduction may be considered for individual frequency bands
(sections 5.2 and 5.3).
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c. Depending on the reported SAR of the highest maximum output power channel tested in the initial test
configuration, SAR test reduction may apply to subsequent highest output channels in the initial test
configuration to reduce the number of SAR measurements.

3. The Initial test configuration does not apply to DSSS. The 2.4 GHz band SAR test requirements (section
3.1) and 802.11b DSSS procedures (section 5.2.1) are used to establish the transmission configurations
required for SAR measurement.

4. An “initial test position” (section 5.1) is applied to further reduce the number of SAR tests for devices
operating in next to the ear, UMPC mini-tablet or hotspot mode exposure configurations that require multiple
test positions .

a. SAR is measured for 802.11b according to the 2.4 GHz DSSS procedure (section 5.2.1) using the exposure
condition established by the initial test position.

b. SAR is measured for 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration.
802.11b/g/n operating modes are tested independently according to the service requirements in each
frequency band. 802.11b/g/n modes are tested on the maximum average output channel.

5. The Initial test position does not apply to devices that require a fixed exposure test position. SAR is
measured in a fixed exposure test position for these devices in 802.11b according to the 2.4 GHz DSSS
procedure (section 5.2.1) or in 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration
procedures (section 5.3.3).

6. The “subsequent test configuration” (section 5.3.4) procedures are applied to determine if additional SAR
measurements are required for the remaining OFDM transmission modes that have not been tested in the
initial test configuration. SAR test exclusion is determined according to reported SAR in the initial test
configuration and maximum output power specified or measured for these other OFDM configurations.

2.4 GHz Band (§15.247)

The maximum output power permitted for devices authorized under §15.247 is 1 W conducted and 36 dBm
EIRP.6 Within the frequency range of 2400 — 2483.5 MHz, currently a total of 13 channels may be used in the
U.S. However, non-overlapping frequency channels are necessary to minimize interference degradation;
therefore, channels 1, 6 and 11 are used most often. Channels 12 and 13, in general, require reduced output
power to satisfy bandedge radiated field strength requirements at 2483.5 MHz. Provided higher maximum
output power is not specified for the other channels, channels 1, 6 and 11 are used to configure 22 MHz
DSSS and 20 MHz OFDM channels for SAR measurements; otherwise, the closest adjacent channel with the
highest maximum output power specified for production units should be tested instead of channels 1, 6 or 11.7
When 40 MHz channels are supported, and provided higher maximum output power is not specified for other
applicable 40 MHz channels, channel 6 is used to measure SAR; otherwise, the channel with highest
specified maximum output power should be tested instead. In addition, SAR test reduction with respect to
reported SAR and transmission band width according to section 4.3.3 of KDB Publication 447498 may also be
applied.

U-NII-1 and U-NII-2A Bands (§15.407)

The maximum output power permitted for devices authorized under §15.407 U-NII-1 band (5.15 — 5.25 GHz),
is 250 - 1000 mW conducted and 21 — 36 dBm EIRP, depending on transmitter configurations and antenna
operating requirements.8 For U-NII-2A band (5.25 — 5.35 GHz), the maximum output power is 250 mW
conducted and 30 dBm EIRP. When applicable, a lower maximum output power may be required to satisfy
emission bandwidth restrictions for these bands. When both bands apply to a device, SAR test reduction may
be considered for each exposure configuration according to procedures in section 5.3.1.

U-NII-2C, U-NII-3 Bands (§15.407) and 5.8 GHz Band (§15.247)
The maximum output power permitted for devices authorized under §15.407 U-NII-2C band (5.470 — 5.725) is
250 mW conducted and 30 dBm EIRP. For U-NII-3 band (5.725 — 5.850 GHz) the maximum output power
permitted is 1 W conducted and 36 dBm EIRP.9 When applicable, a lower maximum output power may be
required due to emission bandwidth restrictions for these bands. In addition, when Terminal Doppler Weather
Radar (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-NII-2C band must be disabled with
acceptable mechanisms and documented in the equipment certification to avoid SAR requirements.10 TDWR
restriction does not apply under the new rules; all channels that operate at 5.60 — 5.65 GHz must be included
to apply the SAR test reduction and measurement procedures.
2.4 GHz SAR Procedures
Separate SAR procedures are applied to DSSS and OFDM configurations in the 2.4 GHz band to simplify
DSSS test requirements. For 802.11b DSSS SAR measurements, DSSS SAR procedure applies to fixed
exposure test position and initial test position procedure applies to multiple exposure test positions. When
SAR measurement is required for an OFDM configuration, the initial test configuration, subsequent test
configuration and initial test position procedures are applied. The SAR test exclusion requirements for
802.11g/n OFDM configurations are described in section 5.2.2.
1. SAR TEST PROCEDURES
SAR test reduction is determined according to 802.11 transmission mode configurations and certain
exposure conditions with multiple test positions. In the 2.4 GHz band, separate SAR procedures are
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applied to DSSS and OFDM configurations to simplify DSSS test requirements. For OFDM, in both 2.4
and 5 GHz bands, an initial test configuration must be determined for each standalone and aggregated
frequency band, according to the transmission mode configuration with the highest maximum output
power specified for production units to perform SAR measurements. If the same highest maximum output
power applies to different combinations of channel bandwidths, modulations and data rates, additional
procedures (see section 5.3.2) are applied to determine which test configurations require SAR
measurement. When applicable, an initial test position may be applied to reduce the number of SAR
measurements required for next to the ear, UMPC mini-tablet or hotspot mode configurations with multiple
test positions. For 2.4 GHz 802.11b DSSS, either the initial test position procedure for multiple exposure
test positions or the DSSS procedure for fixed exposure position is applied; these are mutually exclusive.
For 2.4 GHz and 5 GHz OFDM configurations, the initial test configuration is applied to measure SAR
using either the initial test position procedure for multiple exposure test position configurations or the initial
test configuration procedures for fixed exposure test conditions. Based on the reported SAR of the
measured configurations and maximum output power of the transmission mode configurations that are not
included in the initial test configuration, the subsequent test configuration and initial test position
procedures are applied to determine if SAR measurements are required for the remaining OFDM
transmission configurations. In general, the number of test channels that require SAR measurement is
minimized based on maximum output power measured for the test sample(s)

Multiple Exposure Test Position SAR Test Reduction

The following procedures are applied to select an initial test position for handsets operating next to the ear,

hotspot mode or UMPC mini-tablet configurations to minimize the number of SAR measurements normally

required for the multiple test positions.14 SAR is measured for the highest measured maximum output
power channel using the initial test position. The reported SAR and power measurement results are used
to determine if SAR measurements are required for the other exposure positions and test channels.

The relative SAR levels of multiple exposure test positions can be established by area scan

measurements on the highest measured output power channel to determine the initial test position.15

The area scans must be measured using the same SAR measurement configurations, including test

channel, maximum output power, probe sensor to phantom shell distance, scan resolution etc. for the

results to be comparable. The highest SAR at each peak SAR location is extrapolated to the phantom
surface. The exposure test position with the highest extrapolated SAR is used for the initial test position.

Instead of extrapolated SAR, the 1-g estimated SAR procedures (fast SAR) in KDB Publication 447498

may be used instead. The extrapolated or 1-g estimated SAR must be scaled according to reported SAR

requirements to determine the most conservative exposure test position.

a. Head Exposure Configuration: The left, right, touch and tilt test positions for next to ear exposure
testing using the SAM phantom may be considered collectively as one head exposure configuration to
facilitate initial test position SAR test reduction. The initial test position is determined according to
area scans or by the side (left or right) of the SAM phantom and test position (touch or tilt) with the
smallest test separation distance from the device outer surface, at the Wi-Fi antenna location, to the
SAM phantom and maximum antenna to phantom RF coupling conditions.

b. Hotspot mode and UMPC mini-tablets: The surfaces and edges that require SAR measurement in
hotspot mode or UMPC mini-tablet configuration may be considered collectively as one exposure
configuration to facilitate SAR test reduction. The initial test position is determined according to area
scans or by the test position with the smallest test separation distance from the device outer surface,
at the Wi-Fi antenna location, to the flat phantom and maximum antenna to phantom RF coupling
conditions.

Initial Test Position SAR Test Reduction Procedure

DSSS and OFDM configurations are considered separately according to the required SAR procedures.

SAR is measured in the initial test position using the 802.11 transmission mode configuration required by

the DSSS procedure or initial test configuration and subsequent test configuration(s) according to the

OFDM procedures. The initial test position procedure is described in the following:

a. When the reported SAR of the initial test position is < 0.4 W/kg, further SAR measurement is not
required for the other (remaining) test positions in that exposure configuration and 802.11
transmission mode combinations within the frequency band or aggregated band. SAR is also not
required for that exposure configuration in the subsequent test configuration(s).

b. When the reported SAR of the initial test position is > 0.4 W/kg, SAR is repeated for the 802.11
transmission mode configuration tested in the initial test position using subsequent highest
extrapolated or estimated 1-g SAR conditions determined by area scans or next closest/smallest test
separation distance and maximum RF coupling test positions based on manufacturer justification, on
the highest maximum output power channel, until the reported SAR is < 0.8 W/kg or all required test
positions (left, right, touch, tilt or subsequent surfaces and edges) are tested.

c. For all positions/configurations tested using the initial test position and subsequent test positions,
when the reported SAR is > 0.8 W/kg, SAR is measured for these test positions/configurations on the
subsequent next highest measured output power channel(s) until the reported SAR is < 1.2 W/kg or
all required channels are tested.
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a) Additional power measurements may be required for this step, which should be limited to those
necessary for identifying the subsequent highest output power channels.

802.11b DSSS SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial

test position procedure. SAR test reduction is determined according to the following:

a. When the reported SAR of the highest measured maximum output power channel (section 3.1) for the
exposure configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that
exposure configuration.

b. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the next
highest measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the
third channel; i.e., all channels require testing.

3. 2.4 GHz 802. 1‘Ig/n OFDM SAR Test Exclusion Requirements

When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and test

reduction procedures for OFDM are applied (section 5.3). SAR is not required for the following 2.4 GHz

OFDM conditions.

a. When KDB Publication 447498 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.

4. SAR Test Requirements for OFDM Configurations

When SAR measurement is required for 802.11 a/g/n/ac OFDM configurations, each standalone and

frequency aggregated band is considered separately for SAR test reduction. When the same transmitter and

antenna(s) are used for U-NII-1 and U-NII-2A bands, additional SAR test reduction applies. When band gap
channels between U-NII-2C band and 5.8 GHz U-NII-3 or §15.247 band are supported, the highest maximum
output power transmission mode configuration and maximum output power channel across the bands must be
used to determine SAR test reduction, according to the initial test configuration and subsequent test
configuration requirements.20 In applying the initial test configuration and subsequent test configuration
procedures, the 802.11 transmission configuration with the highest specified maximum output power and the
channel within a test configuration with the highest measured maximum output power should be clearly
distinguished to apply the procedures.

5. U-NII-1 and U-NII-2A Bands

For devices that operate in only one of the U-NII-1 and U-NII-2A bands, the normally required SAR

procedures for OFDM configurations are applied. For devices that operate in both U-NII bands using the

same transmitter and antenna(s), SAR test reduction is determined according to the following, with respect to
the highest reported SAR and maximum output power specified for production units. The procedures are
applied independently to each exposure configuration; for example, head, body, hotspot mode etc.

a. When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-2A
band by applying the OFDM SAR requirements.21 If the highest reported SAR for a test configuration is <
1.2 W/kg, SAR is not required for U-NII-1 band for that configuration (802.11 mode and exposure
condition); otherwise, both bands are tested independently for SAR.

b. When different maximum output power is specified for the bands, begin SAR measurement in the band
with higher specified maximum output power. The highest reported SAR for the tested configuration is
adjusted by the ratio of lower to higher specified maximum output power for the two bands. When the
adjusted SAR is < 1.2 W/kg, SAR is not required for the band with lower maximum output power in that
test configuration; otherwise, both bands are tested independently for SAR.

c. The two U-NIl bands may be aggregated to support a 160 MHz channel on channel number 50. Without
additional testing, the maximum output power for this is limited to the lower of the maximum output power
certified for the two bands. When SAR measurement is required for at least one of the bands and the
highest reported SAR adjusted by the ratio of specified maximum output power of aggregated to
standalone band is > 1.2 W/kg, SAR is required for the 160 MHz channel. This procedure does not apply
to an aggregated band with maximum output higher than the standalone band(s); the aggregated band
must be tested independently for SAR. SAR is not required when the 160 MHz channel is operating at a
reduced maximum power and also qualifies for SAR test exclusion.

6. OFDM Transmission Mode SAR Test Configuration and Channel Selection Requirements

The initial test configuration for 2.4 GHz and 5 GHz OFDM transmission modes is determined by the 802.11

configuration with the highest maximum output power specified for production units, including tune-up

tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration is
measured using the highest maximum output power channel determined by the default power measurement
procedures (section 4). When multiple configurations in a frequency band have the same specified maximum
output power, the initial test configuration is determined according to the following steps applied sequentially.

a. The largest channel bandwidth configuration is selected among the multiple configurations with the same
specified maximum output power.

b. If multiple configurations have the same specified maximum output power and largest channel bandwidth,
the lowest order modulation among the largest channel bandwidth configurations is selected.

c. If multiple configurations have the same specified maximum output power, largest channel bandwidth and
lowest order modulation, the lowest data rate configuration among these configurations is selected.
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d. When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output power,
largest channel bandwidth, lowest order modulation and lowest data rate, the lowest order 802.11 mode is
selected; i.e., 802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen over 802.11n.

After an initial test configuration is determined, if multiple test channels have the same measured maximum

output power, the channel chosen for SAR measurement is determined according to the following. These

channel selection procedures apply to both the initial test configuration and subsequent test configuration(s),
with respect to the default power measurement procedures or additional power measurements required for
further SAR test reduction. The same procedures also apply to subsequent highest output power channel(s)
selection.

a. When there are multiple test channels with the same measured maximum output power, the channel
closest to mid-band frequency is selected for SAR measurement.

b. When there are multiple test channels with the same measured maximum output power and equal
separation from mid-band frequency; for example, high and low channels or two mid-band channels, the
higher frequency (number) channel is selected for SAR measurement.

7. Initial Test Configuration Procedures

An initial test configuration is determined for OFDM transmission modes according to the channel bandwidth,

modulation and data rate combination(s) with the highest maximum output power specified for production

units in each standalone and aggregated frequency band. SAR is measured using the highest measured
maximum output power channel. For configurations with the same specified or measured maximum output

power, additional transmission mode and test channel selection procedures are required (see section 5.3.2).

SAR test reduction of subsequent highest output test channels is based on the reported SAR of the initial test

configuration.

For next to the ear, hotspot mode and UMC mini-tablet exposure configurations where multiple test positions

are required, the initial test position procedure is applied to minimize the number of test positions required for

SAR measurement using the initial test configuration transmission mode.23 For fixed exposure conditions

that do not have multiple SAR test positions, SAR is measured in the transmission mode determined by the

initial test configuration. When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output power channel(s) in the initial test
configuration until the reported SAR is < 1.2 W/kg or all required channels are tested.

8. Subsequent Test Configuration Procedures

SAR measurement requirements for the remaining 802.11 transmission mode configurations that have not

been tested in the initial test configuration are determined separately for each standalone and aggregated

frequency band, in each exposure condition, according to the maximum output power specified for production
units. The initial test position procedure is applied to next to the ear, UMPC mini-tablet and hotspot mode
configurations. When the same maximum output power is specified for multiple transmission modes, the
procedures in section 5.3.2 are applied to determine the test configuration. Additional power measurements
may be required to determine if SAR measurements are required for subsequent highest output power
channels in a subsequent test configuration. The subsequent test configuration and SAR measurement
procedures are described in the following.

a. When SAR test exclusion provisions of KDB Publication 447498 are applicable and SAR measurement is
not required for the initial test configuration, SAR is also not required for the next highest maximum output
power transmission mode subsequent test configuration(s) in that frequency band or aggregated band
and exposure configuration.

b. When the highest reported SAR for the initial test configuration (when applicable, include subsequent
highest output channels), according to the initial test position or fixed exposure position requirements, is
adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum
output power and the adjusted SAR is < 1.2 W/kg, SAR is not required for that subsequent test
configuration.

c. The number of channels in the initial test configuration and subsequent test configuration can be different
due to differences in channel bandwidth. When SAR measurement is required for a subsequent test
configuration and the channel bandwidth is smaller than that in the initial test configuration, all channels in
the subsequent test configuration that overlap with the larger bandwidth channel tested in the initial test
configuration should be used to determine the highest maximum output power channel. This step
requires additional power measurement to identify the highest maximum output power channel in the
subsequent test configuration to determine SAR test reduction.

1). SAR should first be measured for the channel with highest measured output power in the subsequent
test configuration.

2). SAR for subsequent highest measured maximum output power channels in the subsequent test
configuration is required only when the reported SAR of the preceding higher maximum output power
channel(s) in the subsequent test configuration is > 1.2 W/kg or until all required channels are tested.

a) For channels with the same measured maximum output power, SAR should be measured using the
channel closest to the center frequency of the larger channel bandwidth channel in the initial test
configuration.

d. SAR measurements for the remaining highest specified maximum output power OFDM transmission
mode configurations that have not been tested in the initial test configuration (highest maximum output) or
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subsequent test configuration(s) (subsequent next highest maximum output power) is determined by

applying the subsequent test configuration procedures in this section to the remaining configurations

according to the following:

1) replace “subsequent test configuration” with “next subsequent test configuration” (i.e., subsequent
next highest specified maximum output power configuration)

2) replace “initial test configuration” with “all tested higher output power configurations”

4.13. Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 14.1 to Table 14.11 labeled as: (Power Drift [dB]). This
ensures that the power drift during one measurement is within 5%.

4.14. Power Reduction

The product without any power reduction.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

<GSM Conducted Power>

General Note:

1. Per KDB 447498 D01v06, the maximum output power channel is used for SAR testing and for further SAR
test reduction.

2. According to October 2013TCB Workshop, for GSM / GPRS / EGPRS, the number of time slots to test for
SAR should correspond to the highest frame-average maximum output power configuration, considering the
possibility of e.g. 3rd party VolP operation for head and body-worn SAR testing, the EUT was set in GPRS
(4Tx slot) for GSM850/GSM1900 band due to their highest frame-average power.

3. For hotspot mode SAR testing, GPRS / EDGE should be evaluated, therefore the EUT was set in GPRS (4
Tx slots) for GSM850/GSM1900 band due to its highest frame-average power.

4. Measured power at SIM 1 and SIM 2, recorded highest power (worst case) at SIM 1.

Conducted Power Measurement Results(GSM 850/1900)

Burst Conducted power (dBm) Average power (dBm)
GSM 850 Channel/Frequency(MHz) / Channel/Frequency(MHz)
128/824.2 | 190/836.6 | 251/848.8 128/824.2 | 190/836.6 | 251/848.8
GSM 32.03 32.09 32.07 -9.03dB 23.00 23.06 23.04
1TX slot 32.06 32.11 33.09 -9.03dB 23.03 23.08 24.06
GPRS | 2TX slot 30.53 30.58 30.56 -6.02dB 24.51 24.56 24.54
(GMSK) | 3TX slot 28.36 28.43 28.41 -4.26dB 24.10 2417 24.15
4TX slot 27.67 27.76 27.74 -3.01dB 24.66 24.75 24.73
1TX slot 32.06 32.11 33.09 -9.03dB 23.03 23.08 24.06
EGPRS | 2TX slot 30.51 30.57 30.53 -6.02dB 24.49 24.55 24.51
(GMSK) | 3TX slot 28.31 28.45 28.41 -4.26dB 24.05 24.19 24.15
4TX slot 27.67 27.77 27.72 -3.01dB 24.66 24.76 24.71
Burst Conducted power (dBm) Average power (dBm)
Channel/Frequency(MHz) Channel/Frequency(MHz)
GSM 1900 512/ 661/ 810/ / 512/ 661/ 810/
1850.2 1880 1909.8 1850.2 1880 1909.8
GSM 30.13 30.29 30.21 -9.03dB 21.10 21.26 21.18
1TX slot 30.07 30.21 30.14 -9.03dB 21.04 21.18 21.11
GPRS | 2TX slot 27.59 27.67 27.63 -6.02dB 21.57 21.65 21.61
(GMSK) | 3TX slot 26.45 26.54 26.49 -4.26dB 22.19 22.28 22.23
4TX slot 25.63 25.67 25.65 -3.01dB 22.62 22.66 22.64
1TX slot 30.07 30.21 30.17 -9.03dB 21.04 21.18 21.14
EGPRS | 2TX slot 27.58 27.67 27.63 -6.02dB 21.56 21.65 21.61
(GMSK) | 3TX slot 26.41 26.54 26.45 -4.26dB 22.15 22.28 22.19
4TX slot 25.60 25.69 25.65 -3.01dB 22.59 22.68 22.64
Notes:

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

2) According to the conducted power as above, the GPRS measurements are performed with 4Txslots for
GPRS850 and GPRS1900.




Report No.: WST170618075-SAR

Page 32 of 101

<UMTS Conducted Power>
The following tests were conducted according to the test requirements outlines in 3GPP TS 34.121
specification. A summary of these settings are illustrated below:

HSDPA Setup Configuration:

a. The EUT was connected to Base Station E5515C 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. Set Gain Factors (3. and B4) and parameters were set according to each

ii. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121

iii. Set RMC 12.2Kbps + HSDPA mode.

iv. Set Cell Power =-86 dBm

v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)

vi. Select HSDPA Uplink Parameters

vii. Set Delta ACK, Delta NACK and Delta CQl =

viii. Set Ack-Nack Repetition Factor to 3

ix. Set CQl Feedback Cycle (k) to 4 ms

x. Set CQIl Repetition Factor to 2

xi. Power Ctrl Mode = All Up bits
d. The transmitted maximum output power was recorded.

Table C.10.1.4: ( values for transmitter characteristics tests with HS-DPCCH
Sub-test Be B P Be/pa PBus CM (dB) MPR (dB)
{SF) (Nofet, {Note 3) (Note 3)
Note 2)
1 215 15/15 64 2/15 4115 0.0 0.0
2 12/15 15/15 64 12115 24/15 1.0 0.0
{Note 4) {Note 4) {Note 4)
3 19/15 815 64 15/8 30M15 1.5 0.5
4 19/15 415 64 1544 30M15 1.5 0.5

Note 1:  Aack, Anack and Acai = 3015 with B, =30/15* 5.

Mote 2.  For the HS-DPCCH power mask requirement fest 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 ,3,..,_5_ =30M15* ,8( ,and Acar = 2415
with 3, =2415* f_.

Mote 3:  CM=1 for BJ/Pg =125, Pre/Be=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.

Mote 4 For subtest 2 the Bo/Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFD) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) 10 B = 11/15 and Bq
= 13/15.

Setup Configuration

HSUPA Setup Configuration:
a. The EUT was connected to Base Station R&S 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 *

iii.
iv.
V.
Vi.
Vii.
viii.

Call Configs = 5.2B, 5.9B, 5.10B, and 5.13.2B with QPSK

Set the Gain Factors (B, and B4) 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

Set Cell Power = -86 dBm

Set Channel Type = 12.2k + HSPA

Set UE Target Power

Power Ctrl Mode= Alternating bits

Set and observe the E-TFCI

Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1, and other subtest’s E-
TFCI

d. The transmitted maximum output power was recorded.
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Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Pc/Pa BHs Bec Bea Pea Bea cM MPR AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 6) (Note (Note | (Note
2) 2) 6)
1 11/15 15/15 64 1115 | 22115 | 209/2 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3) 3)
2 6/15 15/15 64 6/15 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Peal: 47/15 4 2 20 1.0 15 92
Bed2: 47/15 4
4 215 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 Al
5 15/15 15/15 64 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4 4)

Note 1:  Aack, Anack and Acai = 30/15 with B, =30/15* f3..

Note 2:  CM = 1 for pc/Ba =12/15, Pns/Pc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.

Note 3:  For subtest 1 the pc/Ba ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to fc = 10/15 and pg = 15/15.

Note 4.  For subtest 5 the pc/Bq ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to fc = 14/15 and pq = 15/15.

Note 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.

Note 8:  Ped can not be set directly, it is set by Absolute Grant Value.

Setup Configuration

General Note

1. Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If AMR 12.2kbps power is < 0.25dB
higher than RMC 12.2kbps, SAR tests with AMR 12.2kbps can be excluded.

2. By design, AMR and HSDPA/HSUPA RF power will not be larger than RMC 12.2kbps, detailed information
is included in Tune-up Procure exhibit.

3. It is expected by the manufacturer that MPR for some HSDPA/HSUPA subtests may differ from the
specification of 3GPP, according to the chipset implementation in this model. The implementation and
expected deviation are detailed in tune-up procedure exhibit.

4. Measured power at SIM 1 and SIM 2, recorded highest power (worst case) at SIM 1.

Conducted Power Measurement Results(WCDMA Band V)

band WCDMA Band V result (dBm)
Item Channel/Frequency(MHz)
ARFCN 4132/826.4 4183/836.6 4233/846.6

RMC 12.2kbps 23.01 23.21 23.16
Sub - Test 1 22.18 22.55 22.51
Sub - Test 2 22.15 21.60 22.45
HSDPA Sub - Test 3 22.27 21.52 22.67
Sub - Test 4 21.18 21.70 21.51
Sub - Test 1 20.76 21.25 20.23
Sub - Test 2 20.42 20.22 20.47
HSUPA Sub -Test 3 21.33 21.33 21.72
Sub - Test 4 20.47 20.15 20.30
Sub - Test 5 19.98 21.31 20.20

Note : When the maximum output power and tune-up tolerance specified for production units in a secondary
mode is <1/2dB higher than the primary mode (RMC12.2kbps) or when the highest reported SAR of the
primary mode is scaled by the ratio of specified maximum output power and tune-up tolerance of secondary to
primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the secondary mode.
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<WLAN 2.4GHz Conducted Power>
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M Frequency Conducted Peak conelnges
ode Channel (MHz) Power (dBm) Averz?Benl;-’)ower Data rate
01 2412 16.52 14.42 1 Mbps
802.11b 06 2437 16.71 14.63 1 Mbps
11 2462 16.94 14.87 1 Mbps
01 2412 16.47 13.62 6 Mbps
802.11g 06 2437 16.65 13.77 6 Mbps
11 2462 16.85 13.86 6 Mbps
01 2412 16.47 13.25 6.5 Mbps
802.11n(H20) 06 2437 16.53 13.32 6.5 Mbps
11 2462 16.63 13.46 6.5 Mbps
3 2422 16.78 12.69 13.5 Mbps
802.11n(H40) 6 2437 16.54 12.50 13.5 Mbps
9 2452 16.47 12.38 13.5 Mbps

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

<Bluetooth Conducted Power>

Mode

Channel

Frequency (MHz)

Conducted Average Power

(dBm)

0 2402 -1.35

GFSK 39 2441 -1.36
78 2480 -2.02

0 2402 -1.93

m/4DQPSK 39 2441 -2.13
78 2480 -2.57

0 2402 -2.11

8DPSK 39 2441 -2.26
78 2480 -2.67
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Manufacturing tolerance
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GSM Speech
GSM 850 (GMSK) (Burst Average Power)
Channel Channel 128 Channel 190 Channel 251
Target (dBm) 32.0 32.0 32.0
Tolerance +(dB) 1.0 1.0 1.0
GSM 1900 (GMSK) (Burst Average Power)
Channel Channel 512 Channel 661 Channel 810
Target (dBm) 30.0 30.0 30.0
Tolerance +(dB) 1.0 1.0 1.0
GSM 850 GPRS (GMSK) (Burst Average Power)
Channel 128 190 251
1 Txslot Target (dBm) 32.0 32.0 32.0
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 30.0 30.0 30.0
2 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 28.0 28.0 28.0
3 Txslot Tolerance +(dB) 10 10 10
Target (dBm) 27.0 27.0 27.0
4 Txslot Tolerance +(dB) 1.0 1.0 1.0
GSM 1900 GPRS (GMSK) (Burst Average Power)
Channel 512 661 810
1 Txslot Target (dBm) 30.0 30.0 30.0
Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 27.0 27.0 27.0
2 Txslot Tolerance +(dB) 1.0 1.0 1.0
Target (dBm) 26.0 26.0 26.0
3 Txslot Tolerance +(dB) 1.0 10 10
Target (dBm) 25.0 25.0 25.0
4 Txslot Tolerance +(dB) 1.0 10 10
UMTS
UMTS Band V
Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 2)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.5 21.5 21.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 3)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSDPA(sub-test 4)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.5 20.5 20.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 2)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 19.5 19.5 19.5
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 3)
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Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 4)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.0 20.0 20.0
Tolerance +(dB) 1.0 1.0 1.0

UMTS Band V HSUPA(sub-test 5)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 20.5 20.5 20.5
Tolerance +(dB) 1.0 1.0 1.0
2.4G WiFi
IEEE 802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 14.0 14.0 14.0
Tolerance +(dB) 1.0 1.0 1.0
IEEE 802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 13.0 13.0 13.0
Tolerance +(dB) 1.0 1.0 1.0
IEEE 802.11n HT20 (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 13.0 13.0 13.0
Tolerance +(dB) 1.0 1.0 1.0
IEEE 802.11n HT40 (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 12.0 12.0 12.0
Tolerance +(dB) 1.0 1.0 1.0
Bluetooth
GFSK (Average)
Channel Channel Channel 39 Channel 78
Target (dBm) -2.0 -2.0 -2.0
Tolerance +(dB) 1.0 1.0 1.0
8DPSK (Average)
Channel Channel 0 Channel 39 Channel 78
Target (dBm) -3.0 -3.0 -3.0
Tolerance +(dB) 1.0 1.0 1.0
m/4DQPSK (Average)
Channel Channel 0 Channel 39 Channel 78
Target (dBm) -3.0 -3.0 -3.0
Tolerance +(dB) 1.0 1.0 1.0
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5.2. Transmit Antennas and SAR Measurement Position
Bluetooth & WLAN

Top side
< 72mm — » Antenna
/ A
Right Side Left Side
153mm 143 mm
WWAN Main Antenna
I
Bottom Side
Back View
Distance of The Antenna to the EUT surface and edge
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN <5mm <5mm 116mm <5mm <5mm 7mm
BT&WLAN <5mm <5mm <5mm 129mm <5mm 47mm
Positions for SAR tests; Hotspot mode
Antennas Front Back Top Side Bottom Side Left Side Right Side
WWAN Yes Yes No Yes Yes Yes
BT&WLAN Yes Yes Yes No Yes No

According to the KDB941225 D06 Hot Spot SAR v02r01, the edges with less than 25mm distance to the

antennas need to be tested for SAR.
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5.3. Standalone SAR Test Exclusion Considerations

Per KDB447498 for standalone 1-g head or body SAR evaluation by measurement or numerical simulation is
not required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by::

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -[ v f(GHz)] <
3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

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

e Power and distance are rounded to the nearest mW and mm before calculation

e The result is rounded to one decimal place for comparison

e 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

Standalone SAR test exclusion considerations

Frequency I\l?lzlrn;;;n SEperEie Calculation SR sianklens
Modulation Configuration Distance Exclusion SAR
(MHz) Power Result X
(mm) Thresholds | Exclusion
(dBm)
Head 15.0 5 9.9 3.0 no
WIFI 2.4G 2450 Body* 15.0 10 4.95 3.0 no
. Head -1.00 5 0.25 3.0 yes
Bluetooth 2450 Body* 1.00 10 0.12 3.0 ves
Remark:

1. Maximum average power including tune-up tolerance;

2. Bluetooth including Lower Energy Bluetooth and classical Bluetooth;

3.  When the minimum test separation distance is <5 mm, a distance of 5 mm is applied to determine SAR
test exclusion

4. Body including Hotspot mode as body use distance is 10mm from manufacturer declaration of user
manual.

5.4. Estimated SAR

Per KDB447498 requires when the standalone SAR test exclusion of section 4.3.1 is applied to an antenna
that transmits simultaneously with other antennas, the standalone SAR must be estimated according to the
following to determine simultaneous transmission SAR test exclusion;

e (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/x]
W/kg for test separation distances < 50 mm;

where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

e 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit,SAR test exclusion is determined by the SAR to peak location separation
ratio.

. SAR,+SAR,)"’
Ratio= ( 1 2)_ <0.04
(peak location separation,mm)
Estimated stand alone SAR
Communication Frequenc Maximum Separation Estimated
y Configuration Power Distance SAR4
system (MHz)
(dBm) (mm) (W/kg)
Bluetooth* 2450 Head -1.00 5 0.033
Bluetooth* 2450 Hotspot -1.00 10 0.017
Bluetooth* 2450 Body Worn -1.00 10 0.017
Remark:

1. Maximum average power including tune-up tolerance;

2. Bluetooth including Lower Energy Bluetooth and classical Bluetooth;

3. When the minimum test separation distance is <5 mm, a distance of 5 mm is applied to determine SAR
test exclusion

4. Body including Hotspot mode as body use distance is 10mm from manufacturer declaration of user
manual.
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5.5. SAR Measurement Results

It is determined by user manual for the distance between the EUT and the phantom bottom.
The distance is 10mm and just applied to the condition of body worn accessory.
The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR x 10 Tareet-Pmeasured)/10
Where Pragetis the power of manufacturing upper limit;
Pueasured i the measured power
SAR meausred at SIM 1 as power highest at SIM 1;
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Duty Cycle
Mode Duty Cycle
Speech for GSM850/1900 1:8
GPRS for GSM850 1:2
GPRS for GSM1900 1:2
WCDMA 1:1
LTE 1:1
WIFI 1:1
SAR Values [GSM 850]
Maximum SAR1q results(W/k
ch Freq. Time Test_ Co&c}ix;ﬁed Allowed Pov_ver Scaling : — Graph
" | (MHz) slots Position Power drift Factor Measured Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
190 | 836.6 GSM Left Cheek 32.09 33.00 0.12 1.233 0.351 0.433
190 | 836.6 GSM Left Tilt 32.09 33.00 -0.09 1.233 0.175 0.216
190 | 836.6 GSM Right Cheek 32.09 33.00 -0.05 1.233 0.441 0.544 #1
190 | 836.6 GSM Right Tilt 32.09 33.00 -0.04 1.233 0.219 0.270
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
190 | 836.6 | 4Txslots Front 27.76 28.00 -0.09 1.057 0.461 0.487
190 | 836.6 | 4Txslots Back 27.76 28.00 0.08 1.057 0.642 0.678 #2
190 | 836.6 | 4Txslots Left Side 27.76 28.00 -0.04 1.057 0.236 0.249
190 | 836.6 | 4Txslots | Right Side 27.76 28.00 -0.08 1.057 0.241 0.255
190 | 836.6 | 4Txslots | Bottom Side 27.76 28.00 -0.06 1.057 0.331 0.350
measured / reported SAR numbers- Body worn (distance 10mm)
190 | 836.6 | 4Txslots Front 27.76 28.00 -0.09 1.057 0.461 0.487
190 | 836.6 | 4Txslots Back 27.76 28.00 0.08 1.057 0.642 0.678
SAR Values [GSM 1900]
Maximum SAR;q results(W/k
ch Freq. time Te§t_ Coggvl\Jlg:ed Allowed Pov_ver Scaling : : = Graph
" | (MHz) slots Position Power drift Factor Measured | Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
661 | 1880.0 GSM Left Cheek 30.29 31.00 -0.12 1.178 0.169 0.199
661 | 1880.0 GSM Left Tilt 30.29 31.00 0.10 1.178 0.076 0.089
661 | 1880.0 GSM Right Cheek 30.29 31.00 0.06 1.178 0.191 0.225 #3
661 | 1880.0 GSM Right Tilt 30.29 31.00 -0.05 1.178 0.102 0.120
measured / reported SAR numbers — Body (hotspot open, distance 10mm)
661 | 1880.0 | 4Txslots Front 25.67 26.00 -0.09 1.079 0.454 0.490
661 | 1880.0 | 4Txslots Back 25.67 26.00 -0.13 1.079 0.732 0.790 #4
661 | 1880.0 | 4Txslots Left Side 25.67 26.00 -0.08 1.079 0.231 0.249
661 | 1880.0 | 4Txslots | Right Slde 25.67 26.00 -0.06 1.079 0.334 0.360
661 | 1880.0 | 4Txslots | Bottom Side 25.67 26.00 0.04 1.079 0.562 0.606
measured / reported SAR numbers- Body worn (distance 10mm)
661 | 1880.0 | 4Txslots Front 25.67 26.00 -0.09 1.079 0.454 0.490
661 | 1880.0 | 4Txslots Back 25.67 26.00 -0.13 1.079 0.732 0.790
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SAR Values [WCDMA Band V]
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Conducted Maximum _ SAR14 results(W/kg)
ch. Freq. | Channel Teg.t_ Power Allowed Pov_ver Scaling Graph
(MHz) Type Position Power drift Factor Measured | Reported | Results
(dBm) (dBm)
measured / reported SAR numbers - Head
4183 | 836.6 RMC Left Cheek 23.21 24.00 0.17 1.199 0.291 0.349
4183 | 836.6 RMC Left Tilt 23.21 24.00 -0.12 1.199 0.115 0.138
4183 | 836.6 RMC Right Cheek 23.21 24.00 0.13 1.199 0.357 0.428 #5
4183 | 836.6 RMC Right Tilt 23.21 24.00 -0.11 1.199 0.187 0.224
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
4183 | 836.6 RMC Front 23.21 24.00 -0.12 1.199 0.331 0.397
4183 | 836.6 RMC Back 23.21 24.00 -0.12 1.199 0.539 0.647 #6
4183 | 836.6 RMC Left Side 23.21 24.00 -0.09 1.199 0.221 0.265
4183 | 836.6 RMC Right Side 23.21 24.00 0.10 1.199 0.189 0.227
4183 | 836.6 RMC Bottom Side 23.21 24.00 -0.08 1.199 0.295 0.354
measured / reported SAR numbers- Body worn (distance 10mm)
4183 | 836.6 RMC Front 23.21 24.00 -0.12 1.199 0.331 0.397
4183 | 836.6 RMC Back 23.21 24.00 -0.12 1.199 0.539 0.647




Report No.: WST170618075-SAR Page 41 of 101

SAR Values [WIFI 2.4G]

Maximum Conducted _ SAR14 results(W/kg)
ch. Freq. Service Teg.t_ Allowed Power Power Scaling Graph
(MHz) Position Power (dBm) drift Factor Measured | Reported | Results
(dBm)
measured / reported SAR numbers - Head
11 2462 DSSS Left Cheek 14.87 15.00 -0.05 1.03 0.411 0.423
11 2462 DSSS Left Tilt 14.87 15.00 -0.11 1.03 0.275 0.283
11 2462 DSSS | Right Cheek 14.87 15.00 0.09 1.03 0.398 0.410
11 2462 DSSS Right Tilt 14.87 15.00 -0.07 1.03 0.254 0.262
measured / reported SAR numbers - Body (hotspot open, distance 10mm)
11 2462 DSSS Front 14.87 15.00 -0.12 1.03 0.115 0.118
11 2462 DSSS Back 14.87 15.00 0.17 1.03 0.240 0.247
11 2462 DSSS Left Side 14.87 15.00 -0.08 1.03 0.087 0.090
11 2462 DSSS Top Side 14.87 15.00 -0.01 1.03 0.116 0.120
measured / reported SAR numbers- Body worn (distance 10mm)
11 2462 DSSS Front 14.87 15.00 -0.12 1.03 0.115 0.118
11 2462 DSSS Back 14.87 15.00 0.17 1.03 0.240 0.247
WIFI 2.4G - Scaled Reported SAR
. Reported Scaled
Mode Test Position Frequency Actual duty factor é?j?x;r:gtrgr SpAR reported SAR
il MHz Y (19)(Wikg) | (1g)(Wikg)

Left-Cheek 11 2462 99.87% 100% 0.423 0.424

Left-Tilt 11 2462 99.87% 100% 0.283 0.283

Right-Cheek 11 2462 99.87% 100% 0.410 0.411

802.11b Right-Tilt 11 2462 99.87% 100% 0.262 0.262

1Mbps Front 11 2462 99.87% 100% 0.118 0.118

Back 11 2462 99.87% 100% 0.247 0.247

Left Side 11 2462 99.87% 100% 0.090 0.090

Top Side 11 2462 99.87% 100% 0.120 0.120

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
99.81%is achievable for WLAN in this project.

Note:

1. The value with black color is the maximum Reported SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).

3. Per KDB 941225 D02, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output power is <
0.25dB higher than RMC, or reported SAR with RMC 12.2kbps setting is < 1.2W/kg, HSDPA/HSUPA SAR
evaluation can be excluded.

4. Per KDB 248227- Channels with measured maximum output power within ¥2 dB of each other are
considered to have the same maximum output, When there are multiple test channels with the same
measured maximum output power, the channel closest to mid-band frequency is selected for SAR
measurement. And when there are multiple test channels with the same measured maximum output power
and equal separation from mid-band frequency; for example, high and low channels or two mid-band channels,
the higher frequency (number) channel is selected for SAR measurement.

5. Per KDB 248227- 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.

6. Per KDB 648474 D04, when the reported SAR for a body-worn accessory measured without a headset
connected to the handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.
13. Per KDB648474 D04 require when the separation distance required for body-worn accessory testing is
larger than or equal to that tested for hotspot mode, using the same wireless mode test configuration for voice
and data, such as UMTS, LTE and Wi-Fi, and for the same surface of the phone, the hotspot mode SAR data
may be used to support body-worn accessory SAR compliance for that particular configuration (surface)
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5.6. Simultaneous TX SAR Considerations
5.6.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple Transmitters”
are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g/n and Bluetooth devices
which may simultaneously transmit with the licensed transmitter.

For the DUT,the BT and WiFi modules sharing same antenna,GSM and WCDMA module sharing a single
antenna;

Application Simultaneous Transmission information:

Voice over
Air-Interface Band (MHz) Type Simultaneous Transmissions Digital
Transport(Data)

GSM 1895000 xg Yes,WLAN or BT/BLE N/A
GPRS/EDGE DT Yes,WLAN or BT/BLE N/A

WCDMA BandV DT Yes,WLAN or BT/BLE N/A
WLAN 2450 DT Yes,GSM,GPRS,EDGE,UMTS Yes
BT/BLE 2450 DT Yes,GSM,GPRS,EDGE,UMTS N/A

Note:VO-Voice Service only;DT-Digital Transport

Note: BT and WLAN can be active at the same time, but only with interleaving of packages switched on board
level. That means that they don’t transmit at the same time.

BLE-Bluetooth low energy;

BT- Classical Bluetooth
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5.6.2 Evaluation of Simultaneous SAR

Head Exposure Conditions
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Simultaneous transmission SAR for 2.4G WiFi and GSM/WCDMA

GSM850 GSM1900 ‘ggr?(:"'\f‘ WiFi 2.4G MAX. SAR. Limit
Test Position Reported SAR.y | Reported SAR1.4 Reported SAR Reported SAR; 4 2SAR 4 (v‘}'fk )
(W/Kg) (WiKg) Pwkg | WKg) (W/Kg) ¢
Left Cheek c 0.199 0.349 0.423 0.856 1.6
Left Tilt 0.216 0.089 0.138 0.283 0.499 1.6
Right Cheek 0.544 0.225 0.428 0.410 0.954 1.6
Right Tilt 0.270 0.120 0.224 0.262 0.532 1.6
Simultaneous transmission SAR for Bluetooth and GSM/WCDMA
e WCDMA Bluetooth
B Reported SAR;. GSM1900 Band V Estimated MAX. SAR.. Limit
Test Position - | Reported SARy, | Reported SAR;. SAR1, E£SAR;4 (V\1!I!i( )
(Wika) (W/Kg) ] (W/Kg) (W/Kg) g
(W/Kg)
Left Cheek 0.433 0.199 0.349 0.033 0.466 1.6
Left Tilt 0.216 0.089 0.138 0.033 0.249 1.6
Right Cheek 0.544 0.225 0.428 0.033 0.577 1.6
Right Tilt 0.270 0.120 0.224 0.033 0.303 1.6
Hotsopt Exposure Conditions
Simultaneous transmission SAR for 2.4GWiFi and GSM/WCDMA
WCDMA -
GSM850 GSM1900 WiFi 2.4G
Test Position Reported SAR:. | Reported SAR:. Repc?ra::-;t‘;| \S,AR1. Reported SAR. Z“Sn:I)'\‘(;.g Slfl\rl::tg
(WiKg) (WiKg) o (WiKg) (WiKa) (Wike)
Front 0.487 0.490 0.397 0.118 0.608 1.6
Back 0.678 0.790 0.647 0.247 1.037 1.6
Left Side 0.249 0.249 0.265 0.090 0.355 1.6
Right Side 0.255 0.360 0.227 / 0.36 1.6
Bottom Side 0.350 0.606 0.354 / 0.606 1.6
Top Side / / / 0.120 0.12 1.6
Simultaneous transmission SAR for Bluetooth and GSM/WCDMA
WCDMA
GSM850 GSM1900 Bluetooth
Band V ‘ MAX. SAR:
Test Position e e Repori:d SAR,. Esg',:";‘_‘*" ISAR;, Limit
(WiKg) (WiKg) ol (WiKg) (WiKa) (Wike)
Front 0.487 0.490 0.397 0.017 0.507 1.6
Back 0.678 0.790 0.647 0.017 0.807 1.6
Left Side 0.249 0.249 0.265 0.017 0.282 1.6
Right Side 0.255 0.360 0.227 0.017 0.377 1.6
Bottom Side 0.350 0.606 0.354 0.017 0.623 1.6
Top Side / / / 0.017 0.017 1.6

Note:

1. The WiFi and BT share same antenna, so cannot transmit at same time.
2. The value with block color is the maximum values of standalone
3. The value with blue color is the maximum values of 3} SARq4
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5.7. General description of test procedures

1.

10.

11.

12.

13.

14.

15.

The DUT is tested using CMU 200 communications testers as controller unit to set test channels and
maximum output power to the DUT, as well as for measuring the conducted peak power.

Test positions as described in the tables above are in accordance with the specified test standard.

Tests in body position were performed in that configuration, which generates the highest time based
averaged output power (see conducted power results).

Tests in head position with GSM were performed in voice mode with 1 timeslot unless
GPRS/EGPRS/DTM function allows parallel voice and data traffic on 2 or more timeslots.

UMTS was tested in RMC mode with 12.2 kbit/s and TPC bits set to ‘all 1°.

WiFi was tested in 802.11b/g/n mode with 1 Mbit/s and 6 Mbit/s. According to KDB 248227 the SAR
testing for 802.11g/n is not required since 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.

Required WiFi test channels were selected according to KDB 248227

According to FCC KDB pub 248227 D01, When there are multiple test channels with the same measured
maximum output power, the channel closest to mid-band frequency is selected for SAR measurement and
when there are multiple test channels with the same measured maximum output power and equal
separation from mid-band frequency; for example, high and low channels or two mid-band channels, the
higher frequency (number) channel is selected for SAR measurement.

According to FCC KDB pub 941225 D06 this device has been tested with 10 mm distance to the phantom
for operation in WiFi hot spot mode.

Per FCC KDB pub 941225 D06 the edges with antennas within 2.5 cm are required to be evaluated for
SAR to cover WiFi hot spot function.

According to IEEE 1528 the SAR test shall be performed at middle channel. Testing of top and bottom
channel is optional.

According to KDB 447498 D01 testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is:

e < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

e < 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz

e < 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

IEEE 1528-2013 require the middle channel to be tested first. This generally applies to wireless devices
that are designed to operate in technologies with tight tolerances for maximum output power variations
across channels in the band. When the maximum output power variation across the required test
channels is > 2 dB, instead of the middle channel, the highest output power channel must be used.

Per KDB648474 D04 require when the reported SAR for a body-worn accessory, measured without a
headset connected to the handset, is < 1.2 W/kg.

Per KDB648474 D04 require when the separation distance required for body-worn accessory testing is
larger than or equal to that tested for hotspot mode, using the same wireless mode test configuration for
voice and data, such as UMTS, LTE and Wi-Fi, and for the same surface of the phone, the hotspot mode
SAR data may be used to support body-worn accessory SAR compliance for that particular configuration
(surface)

5.8. Measurement Uncertainty (300MHz-3GHz)

Not required as SAR measurement uncertainty analysis is required in SAR reports only when the highest
measured SAR in a frequency band is = 1.5 W/kg for 1-g SAR accoridng to KDB865664D01.
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5.9. System Check Results

Date: 06/15/2017

DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN: 4d069
Program Name: System Performance Check Head at 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.902 mho/m; €, = 41.564; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.53, 6.53, 6.53); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x131x1): Interpolated grid: dx=1.5mm, dy=1.5mm
Maximum value of SAR (interpolated) = 2.61 mW/g

d=15mm, Pin=250mW/Zoom Scan (7X7x7) Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 50.235 V/m; Power Drift = 0.07dB

Peak SAR (extrapolated) = 3.43 W/kg

SAR(1 g) = 2.25 mW/g; SAR(10 g) = 1.51 mW/g

Maximum value of SAR (measured) = 2.68 mW(/g

dB
— 0

— -2.10

-4.20

-6.30

-8.40

-10.50



Report No.: WST170618075-SAR Page 46 of 101

Date: 06/18/2017

DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN: 4d069
Program Name: System Performance Check at 835 MHz Body

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.975 mho/m; €, = 54.261; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.27, 6.27, 6.27); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x131x1): Interpolated grid: dx=1.5mm, dy=1.5mm
Maximum value of SAR (interpolated) = 2.849 mW/g

d=15mm, Pin=250mW/Zoom Scan (7X7x7) /Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.585 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.871 W/kg

SAR(1 g) = 2.33 mW/g; SAR(10 g) = 1.65 mW/g

Maximum value of SAR (measured) = 3.3 mW/g

dB
0

-2.10

-4.20

-6.29

-8.39

-10.49
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Date: 06/16/2017

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check Head at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.412 mho/m; €, = 39.311; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.40, 6.40, 6.40); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x131x1): Interpolated grid: dx=1.5mm, dy=1.5mm
Maximum value of SAR (interpolated) = 13.476 mW/g

d=15mm, Pin=250mW/Zoom Scan Scan (7X7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.267 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 19.227 W/kg

SAR(1 g) = 9.84 mW/g; SAR(10 g) = 5.32 mWI/g

Maximum value of SAR (measured) = 13.5 mW/g

-3.60

-1.20

-10.80

-14.40

-18.00
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Date: 06/19/2017

DUT: Dipole 1900MHz; Type: D1900V2; Serial: 5d194
Program Name: System Performance Check at Body 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.519 mho/m; ¢, = 53.569; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(5.05, 5.05, 5.05); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW)/Area Scan (61x131x1): Interpolated grid: dx=1.5mm, dy=1.5mm
Maximum value of SAR (interpolated) = 13.4 mW/g

d=15mm, Pin=250mW/Zoom Scan (5X5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 91.52 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) =9.91 mW/g; SAR(10 g) = 5.09 mWI/g

Maximum value of SAR (measured) = 12.8 mW/g

—-3.65

-I.3

-10.96

-14.62

-18.27
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Date: 06/17/2017

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Head at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.857 mho/m; ¢, = 37.67; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.97, 4.97, 4.97); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW)/Area Scan (61x131x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.0 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 13.8 mW/g; SAR(10 g) = 6.45 mW/g

Maximum value of SAR (measured) = 16.2 mW(/g

dB

—-4.41

-8.82

-13.24

-17.65

-22.06
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Date: 06/20/2017

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Body at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.951 mho/m; ¢, = 53.859; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.70, 4.70, 4.70); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 16.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.5 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12.6 mW/g; SAR(10 g) = 6.34 mW/g

Maximum value of SAR (measured) = 15.4 mW(/g

dB

L -4.43

-8.85

-13.28

-17.70

-2213
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5.10.SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and frequency
band combination according to FCC KDB 865664 D02

#1
Date: 06/15/2017

GSM835_GSM Voice_Right Cheek_Ch190

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 42.4; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.53, 6.53,6.53); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.624 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7mm, dy=7mm, dz=5mm
Reference Value = 7.676 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.728 mW(/g

SAR(1 g) = 0.441 mW/g; SAR(10 g) = 0.193 mWI/g

Maximum value of SAR (measured) = 0.602 W/kg

dB

-2.23
-4.45
-6.68

-8.90

-11.13
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#2
Date: 06/18/2017
GSM835_GPRS(4 Tx slots)_Back_10mm_Ch190

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2
Medium parameters used (interpolated): f = 836.6 MHz; = 1.02 mho/m; €, = 56.92; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.27, 6.27,6.27); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.829 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.778 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.951 mW(/g

SAR(1 g) = 0.642 mW/g; SAR(10 g) = 0.398 mWI/g

Maximum value of SAR (measured) = 0.831 W/kg

dB
]

-1.79
-3.58
-h.38

-T.17

-8.96
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#3
Date: 06/16/2017

GSM1900_GSM Voice_Right Cheek_Ch661

Communication System: GSM 1900; Frequency: 1880MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 1880 MHz; 0 = 1.44 mho/m; er = 41.30; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(5.26, 5.26,5.26); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.244 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.562 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.353 mW(/g

SAR(1 g) = 0.191 mW/g; SAR(10 g) = 0.105 mW/g

Maximum value of SAR (measured) = 0.241 W/kg

dB
]

-3.81

-7.61

-11.42

-15.22

-19.03
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#4
Date: 06/19/2017
GSM1900_GPRS(4 Tx slots)_Back_10mm_Ch661

Communication System: GPRS1900; Frequency: 1880 MHz;Duty Cycle: 1:2
Medium parameters used (interpolated): f = 1880 MHz; o = 1.58 mho/m; er = 55.20; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(5.05, 5.05,5.05); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.827 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.212 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.964 mW/g

SAR(1 g) = 0.732 mWI/g; SAR(10 g) = 0.324 mW/g

Maximum value of SAR (measured) = 0.816 W/kg

-2.80

-5.59

-8.39

-11.18

-13.98
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#5
Date: 06/15/2017
WCDMA Band V_RMC12.2K_Right Cheek_Ch4183

Communication System: W850; Frequency: 836.6MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.95 mho/m; er = 42.80; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.53, 6.53,6.53); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.423 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.686 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.638 mW/g

SAR(1 g) = 0.357 mW/g; SAR(10 g) = 0.193 mW/g

Maximum value of SAR (measured) = 0.422 W/kg

-2.36

-4.72

-7.08

-9.44

-11.80
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#6
Date: 06/18/2017
WCDMA Band V_RMC12.2K_Back_10mm_Ch4183

Communication System: W850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 1.02 mho/m; er = 57.01; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(6.27, 6.27,6.27); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.731W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.138 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 0.902 mW(/g
SAR(1 g) = 0.539 mW/g; SAR(10 g) = 0.298 mWI/g
Maximum value of SAR (measured) = 0.734 W/kg

dB
0
-1.86
-3.72
-5.59

-1.45

4.3
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#7
Date: 06/17/2017
WLAN2.4G_802.11b_Left Cheek_Ch11

Communication System: 802.11; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.81 mho/m; er = 37.80; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.97, 4.97,4.97); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek/Area Scan (51x101x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 0.627 W/kg

Zoom Scan (5x5x6)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =2.866 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 0.757 mW(/g

SAR(1 g) = 0.411 mW/g; SAR(10 g) = 0.284 mWI/g

Maximum value of SAR (measured) = 0.624 W/kg

dB
0

-4.00

-8.00

-11.99

-15.99

-19.99
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#8
Date: 06/20/2017
WLAN2.4G_802.11b_Back_10mm_Ch11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.88 mho/m; er = 52.18; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.70, 4.70,4.70 ); Calibrated: 09/02/2016;

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

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

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.318 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) = 0.452 mW/g

SAR(1 g) = 0.240 mW/g; SAR(10 g) = 0.156 mW/g
Maximum value of SAR (measured) = 0.326 W/kg

dB
0

-3.75

-1.49

-11.24

-14.98

-18.73
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6. Calibration Certificate
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Calibration Laboratory of oY

Setwoizorischer Kalibrisrdienst
Schrmid & Partner % g e b
Engineering AG = Rervizio avizesrn di lratura
Zsughausstrasss 43, §004 Zurich, Switzeriand ?ﬁ;f S e Culibration Barvie
Aceredilted by fhe Gwiss Accreditntion Sanvcs [BAS) Accreditation Mo SCS 0108
The Swiss Ascredifation Benvice is one of tha signatories to the EA
Multitstoral Agresmont for the recognition of cslibration certificates
Glossary:
TSL flssue smulating lged
NORMx.y.2 gansitvity In free space
ConvF sensitivity in TSL { NORMx .z
DCP dinde compression point
CF crast factar (1/duty_cycie) of the RF signal
ABCD madulation depandent inessization parameters
Eolgrization @ o rotation arcund probe adis
Polarizalion 5 8 rotation arounid an axis that is in the plane normal to probe axis (st measurement centar),
ie.. & =0 is normal to probe axs
Connector Angle imormation used in DASY system to align probe sansor X 1o the robot coordinate syslem

Calibration is Performed According to the Following Standards:

g) IEEE Sid 1528-2013, "IEEE Recommanded Practica for Dalermining the Feak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wiraless Communicstions Devices: Measuremenl
Technigues", June 2013

B) IEC 622059-1, "Procedure io measure the Spacific Abeorption Rata (SAR] for hand-heid devices used In closs
proximity to the ear {frequency renge of 300 MHz to 3 GHz)". February 2005

c) [EC 67205-2, “Procedure fo determine the Specific Absorption Rate (SAR] for wireless communication devices
used in close promity 1o the human body (frequency range of 30 MHz to B GHz|", March 2010

d) KDB 885634, “SAR Mezsuremant Requiremeants for 100 MHz to 8§ GHz"

Methods Applied and Interpretation of Parameters:

s NORMy,y.z: Assessed for E-field polarization % = 0 (f < S00 MHz in TEM-cell; f> 1300 MHz: R22 waveguids).
NORM,Y,.Z are only intermediate vaiues, e, the uncertainties of NORMxy 2 does not affact the E*-Feid
uncerainty inside TSL (s=e betow CormnvF).

= NORM{fxy.z = NORMy.y.z * fraquency_response (see Frequency Response Chart), This inearizaticn is
implemented in DASY4 software versions &ter than 4.2, The uncartainty of the frequency response is included
in the stated uncartainty of ConvF.

« DCPxy.z DCF are numerical linsarizetion parsmeters sssessed based on the data of power sweep with W
signal {ne uncertainty required). DCP does not depend on frequency nor media.

s FPAR:PAR |& the Poak to Average Ratio that ks not calibrated bul determined based on the signal
characleristics

s Anyz Bryz Cxyz Dxy.z VRxy.z A B, C, Dare numencal inearzation paramatars assesgad basad on
the data of powar sweep for spacific modulation signal, The paramatars do not depend on frequency nor
media. VR is the maxzimum cabbration range expressed in RMS vollage scross tha dioda,

= ConvF and Boundary Effact Parameters; Assessed n fiat phantom using E-fisld (or Temperature Transfsr
Standard for f < BOD MHz) snd inside waveguide using aratytical field distributions basad on power
measerements for 1 > 800 MHz. The same selups are used for assessment of the paramelers applisd for
baundary compensation (alpha. depth) of which typical unceriainty values are givan, These paramalers ane
uzed in DASY4 soltwars to improve probe accuracy closs to the boundary. The sensitivity In TSL cormesponds
1o NORMz Y,z * ConvE whareby the uncartainty coresponds fo that given for CanvE. A frequency dependent
ComeF is used in DASY varsion 4.4 and higher which aliows sxtending the vaidity from £ 50 MHz to = 140
MHz.

& Sphorical isotropy (3D deviation from isotropy): In a feld of low gradients realized using a flat phantom
expossd by & patch-antenna. _

s Sensor Offsst The sensor offest comesponds to the offeal of virtual measurement center from the probs tip
[on probe axis). No tolerance required.

« Connector Angle: The angie Is assessad using the information gained by defermining the NORMx (no
uncertainty raguired),

Cerfificste No: ES3-3202_Sepi16 Page 2af 11
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ES3OVI — SN 325 Sepiember 2, 2018

Probe ES3DV3

SN:3292

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

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systaml)
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ESI0V3- SN:ATeF Saplombar 2, 2016

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

Basic Calibration Parameters

[ Senzar X Senser ¥ Ssngor £ Une (k=2} |
Nom [uwgurmf]‘ 0.94 0.95 0393 2101 % |

| DCP M\ 105.7 101.2 1117

Modulation Calibration Parameters
Ui

Communication Systsm Name A | B c o VR Unck
dB dBy/pV dB mv (=2}
0 cwW x| oo 0.0 10 | 000 | 2066 | #35%
Y oo 0.0 1.0 2126
z| oo 0.0 1.0 204.7 =

The reported unceriainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution cormesponds 1o a coverage
probability of approximately 95%.

L nnceralnties of Momm XY 7 do not 2Fect the E™-feld uncertanty inssde THL (s00 Pages 5 and &)

* Mumenical inaanzation parameter: Uncertanty nof reoued,

* Unceranty is determined using the mex deniafion Fom fnees reaponss apphirg rectangular distributien and |s axpressed for the squa of he
fioid valus.

Certificate Mo: ES3-3292_Seplf Pags 4 ot 11
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ES30V3- SN:3252 Seplombar 2, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity | Depth® Une
| [{MHz)® | Parmittivity* | (S/m)® | ConvFX | ComFY | ConuFZ Alpha® |  (mm) {k=2)
450 435 - 0.87 7.12 7.2 712 0.20 i.30 +133% |
750 418 .89 6.75 6.76 6,76 0.80 1,19 +12.0%
B35 415 0:80 £.53 B.53 £6.53 0.43 1.64 =12.0%
800 | 1.5 o087 5.40 B.40 .40 0.53 1.43 =120% |
1780 401 | 1487 5.54 5.54 504 Q.80 1.1 | =120% _
18900 40.0 1.40 5.26 5.26 576 055 1.47 +=12.0 % .
2450 392 1.80 4.97 4.87 4.57 064 1.41 =120%
2600 3.0 1.05 4.77 477 4,77 080 | 128 =120%

© Frequency val(ily above 300 MHz of = 100 MHz coly &pplles for DASY v4.4 and highet {sce Pags ), slsa it ia restricled 1o 2 50 MHz. The
mummumwwmmmuwmmmmhmmmtmm Freguancy vadidity
below 300 MHz s + 10, 25, 40, 50.and 70 MKz for ConvF sseesemonts at 30, 64, 138, 180 @nd 220 MHE reapactivaly, Above 5 GHg frguency
validity con be exterdsd 1o =110 MHZ

" At frequances bolow 3 GHz, the validily of 1580e paimnaters (¢ aid o) c2n be miaoed to = 10% I fiquid compansstion fenmasa & -aoniked o
measured SAR values. At freguencics above 3 GHz, the validity of Besue parameters (v and 0) i feshicied (o + 5% The uncarainty is the RSS of
fhe Comi® uncestainty for indicaled target tissus paremesters.

% mipha/Danty &rs delemined durng caliation. SPEAG wananis that the remaining deviation duo th B Boundary effect alter compensation &
shamys less than = 1% for fresquencies below 3 GHe and below = 2% for frequencies betwesn 3-8 Oz at any distanca largar than hakf (hs probe fip
dinmater from the boundary,

Cerfilicata No: ES3-3292_Sepi6 Page 5 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Page 64 of 101

Calibration Parameter Determined in Body Tissue Simulating Media

£ (MHz)© Mw' 1 isim) " ConvFX | ConvFY | ConvFZ | Alpha® | {mm) IELTE:I
450 E6.7 |  ood 7.33 733 753 | oaa 150 | +£133%
750 55.5 096 625 6.25 625 0.38 166 | £120%
B35 §5.2 R 6.27 6.27 627 0.47 156 | +120%
B8O §5.0 1.05 516 6.15 816 a.80 116 | £120%
1750 534 149 5.28 528 5.28 070 1368 | +120%
1800 633 1.52 5.05 5.05 5.05 .64 .44 £120% |
2450 E2.7 1.95 4.70 470 4.70 .74 122 | £1208%

| 2600 525 2.16 4.52 4.52 452 | 080 143 | £120%

= Fraquency vabdity above 300 Mz of £ 100 M-z only apglies for DASY ve 4 and nigher (&= Page ). eise i & mstrictad 10 + 50 MHZ Tis

uncanainty i the RSE af the ConvF uncerininty st colbration frequsncy and the

uncertanty for tha indicsied lrequency hand

vaLTiHty

Fraquency
Dk 300 MHZ k5= 10, 25, 40, 50.and 70 M lor ConvF assessments ot 30, B4, 128, 150 and 220 MHz respectively, Absvs & GHz frequency

validity can e extenrdad o = 110 MHE

F At frequencios baiow 3 GHz, the velidity of lissus parametes (i 2nd o) can be relaed to * 10 i iguid compereation formula i applisd 1o

mesuned BAR valuse. Al frequancies showa 3 GHz, the waldity of tsus perameiers (cand o) & resricted fo = 5% The urcensinty s e RSS of

the Cormi uncartsinty for indicated target fissuwe paramelss.
% Alrihi gt sr= delanmined durng caibretion. SPEAG warranis thal the remaning Geviaton oue i the boundary efiect aRer compensston &

alveays bess than = 1% foF ireguancies below 3 GHz and below + 2% for froguensiss betwasan 35 GHeatany distancs langor than naf he pooe 1p

diamsiar Fom he boundary

Cartificale Mo E553-3262 Sepld
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ESIDV3- Sh3252 Septamber 2, #0H6

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

16 E 1
1*%_____ = 4 H 5 .....
S 1_3-1 - " - i
B L |
E 124~ . il
£
E_ 1'1'_i;_ | PPN s e e o =W P
7 e :
1_ P = — - - " e i i ; .....
E !
-é‘ ug{. P T | DO DL, — e _ = .
% nef |
a7 l‘ e e
ﬂ'EIE . | : Sl N . e | - L1 : | - i .| ; i
(] 500 1000 1500 2000 2500 3000
f [MHz]

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

Cariificata-Mo: EG3-3202_Sep16 Paga T of 11
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Page 66 of 101
ES30V3- Sh3292 Saptsmber 2, 2018
Receiving Pattern (¢), 5 =0°
=600 MHz, TEM =1800 MHz,R22
i : ‘ Ll:lu:.;'.'l:_ na 0a I:il » i ¥ :‘IH.:-.:I:_ = ﬂ_! _II
3 o 0 LN & = .1 -
Tee K T Iz Tl X ¥ I
% 1] 10—&-“1-—1:*—1;—!-0—:--.?4—‘:”_;-&1“1-1-&.-4—#”- L= = S e s
= E |
_T : . - i ‘
_+E '1!!.?I I -i;l. : n!l ﬁi..'.ll 11?“' I

Uncertainty of Axial Izotropy Assessment: £ 0.5% (k=2)

Certificats No: ES3-3202_Sep16 Pags &of 11



Page 67 of 101

Report No.: WST170618075-SAR

Soptomber 2, 2016

ES30Va- S22

Dynamic Range f(SARpeaq)
(TEM cell , fowi= 1900 MHz)

o

= —

i

w

102

ot

SAR [mW/om3]

(=]
oompansEied

e
nat

Uncertainty of Linearity Assessment

+ 0.6% (k=2)

Cerificate No; E33-3282_Sep16
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ES30N3- Sh3292 Soptembor 2, 2018

Conversion Factor Assessment

f = 500 MHz. WGELS RS (H_comF) = 1750 MHz, WGELE R22 (H_convi)
,, ol )
ls-i' a
L1 Il, .
es . o
Ez- 2 ™ i
5 . ‘ 3 |
lD; It
==; ' P = a2 = » -e D_i“-_[ B W ‘1_:'_‘ = = n‘- -
&= A 7 P
Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

48 08 08 04 02 00 02 04 06 OB 10
Uncertainty of Epherical lsotropy Assessmant: £ 2.6% (k=2)

Certificalo No: ES3-3700_Sep1é Page 10 of 11
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6.2. D835V2 Dipole Calibration Certificate

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
Multilateral Agreement for the recognition of calibration certificates

client ~ CTTL-BJ (Auden)
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chweizerischer Ka enst
S Schweizerischer Kalibrierdi
c Service suisse d'étalonnage
Servizio svizzero di taratura
i
S swiss calibration Service

Accreditation No.: SCS 0108

Certificate No: DB835V2-4d069_Jul16

CALIBRATION CERTIFICATE

Object

Calibration date:

Calibration procedure(s)

D835V2 - SN:4d069

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 20, 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%.

Primary Standards D # Cal Date {Certificate No.) Scheduled Callbration
Power mater NRP SN: 104778 08-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-291 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-291 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02202) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02205) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Deci5) Dec-16

Secondary Standards D # Check Date (in house) Scheduled Check

Calibrated by:

Approved by:

Power matar EPM-4424A
Power sensor HP 8481A
Power sensor HP 8481A
RAF generator R&S SMT-06

SN: GB37480704
SN: Usarzezre3
SN: MY41082317
SN: 100972

Network Analyzer HP 8753E

SN: US37390585

Name
Michael Weber

Kalja Pokovic

07-0ct-15 (No. 217-02222)
07-0Oct-15 (No. 217-02222)
07-Oct-15 (No. 217-02223)
15-Jun-15 (in house check Jun-15)
18-0¢t-01 (in house check Oct-15)

Function
Labaoratory Technician

Technical Manager

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

In house check: Oct-16
In house check: Oct-16
In hause check: Oct-16
In house check: Oet-16
In house check: Oct-16

Signature

V%
ez

Issued: July 22, 2016

Certificate No: DB35V2-4d069_Jul16
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H H e,
Callbl_'atlon Laboratory of &, S Schweizerischer Kalibrierdienst
SChm!d & F_’artner = C Service suisse d'étalonnage
Englneenng AG z //-:_-\:.‘ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland U N S swiss Calibration Service
flaal il
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement 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

¢) 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.
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.

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 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%.

Certificate No; DB35V2-4d069_Jul16 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

Page 71 of 101

DASY Version DASYs 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 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22,0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0x0.2) °C 406+6% 0.94 mho/m+6 %

Head TSL temperature change during test <05°C - —
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.44 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.59 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.18 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.2 0.97 mho/m

Measured Body TSL parameters (22.0 +0.2) °C 54.9+6% 1.01 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 2,50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 9.69 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.63 W/kg

SAR for nominal Body TSL paramaters

normalized to 1W

6.36 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d069_Jul16
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.90Q-21jQ

Return Loss -31.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4880Q-25|Q
Return Loss -31.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.394 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 November 09, 2007

Certificate No: D835V2-4d069_Jul16 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:4d069

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 0.94 S/m; & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+  Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA ; Serial: 1001
* DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 62.09 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.26 Wikg

dB

-2.20

-4.40

-11.00

0dB =3.26 Wkg=5.13 dBW/kg

Certificate No: DB35V2-4d069_Jul16 Page 5of 8
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Impedance Measurement Plot for Head TSL

20 Jul 2046 13:37:09
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DASYS Validation Report for Body TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN: 44069

Communication System: UID 0 - CW: Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 1.01 S/m: & = 54.9: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73): Calibrated: 15.06.2016;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
* Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
* DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 60.64 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.5 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.31 Wikg

0dB =3.31 W/kg = 5.20 dBW/kg

Certificate No: DB35V2-4d069_Jul16 Page 7 of 8
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Impedance Measurement Plot for Body TSL

20 Jul 2016 18:16:35

EHD 511 iU Fs 1148.762 0 -2.4863 ¢ TE.EELpF 835,000 000 MHz
L
Del
i ’ ‘/"_"‘\_\ t
[l
\ !

Qv \_.-/
i

Hld

CH2 1:-31.023 dB  835.000 890 MHz
- K +

Ca

Av

163 | { 4 ' 4 4 4 4 4

H]d + + . + . - + -

START £35.080 000 MHz ) ' 'STOP 1 B35.606 600 MHz

Certificate No: DB35V2-4d069_Jul16 Page B of 8



Report No.: WST170618075-SAR Page 77 of 101

6.3. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Ieughoussirnsse 43, BI04 Turich, Switzeriand

5 Sehweirerischer Kallbriendionst
c Barvice sulsse d'dalonnage

Servitio svicoero o taratura
S Swiss Calibration Service

Accrediied by the Swess Accrediialosn Senvice (GAS) hccreditation No: SCS 0108
Thi Swiss Accreditation Servcs is ane of the signasories 1o the EA
Mulilnteral Agreement for tha mecagnition of calibraticn cartificates

cient  SMQ (Auden) Certificats No: D1900V2-5d194_Jan15

|GALIBHA'!1L']N CERTIFICATE

ctject D1900V2 - SN: 5194

Cakbrafion procadurejs) QA CAL-05va
Calibration procedure for dipole validation kits above 700 MHz

Ciafibraton date: January 07, 2015

This cabbration cartiticans documents the irecsasdity o national siancards, which reakze he physical units of messurements (31
The mensuremants and the unceruiniies wih confidence prooaniify s given an he ollowing pages and ane part of Ta caificats

Al calibrations have bean candusied in the closed laboraiony faciily: emdronment lempemiue (22 = 3)°C and humiditg = 7%

Calmbion Equipmend ussd (MATE crtical for calbemtian)

Primary Standarcs ID¥ Gl Diarin (Codificas Ko Serwadubed Calbralion
| Pomar mialar EPM-4424 GEITAR0TTS OF-Oict-14 (Mo, 217-02020) Qet-15

Porwai seraos HP B4E1A USsTaeETad OF-Ohct-14 Mo, 21 7-020220) Cwct-18

Pormsr sermor HP B4E1A MY 10985 T OF-Oct-14 (Mo, 297020321 Cuct-14

Relenancs 20 dB Ateruatar SN: 508 {20k) O-Apre12 [No. 217-09918) Agr-15

Typa-M migmaich combinatian 5M; 5047 2 7 E327 3-Apr-14 (Mo 217-0M521) g

Rulerencs Probe E33003 BN: 5305 30-Dec-14 (No. ES3-3205_Dec1d) Des-15

DAE4 SM: B0 1E-Aug-14 (No. DAZ4-E01_Augtd) Huig-15

Secondaty Slandards & Chrexck Dabe (in housa) Schecuied Chec

AF genomior A&S SMT-06 100005 D= Bug-f5 (i Foniss check Det-13) In houss chock: Oci-16
Mrtwork Aralyeor HF BTS3E USITI068E S4206 1B-0ict401 {In house chagk Tcl-14) in houss chack: Ool-15

Hinmme Function Signal
Caihratad by Tl Lesinior Lsboratory Technician

i
Appeaved by Kafa Fokovic Technical Manager ﬁ%

|ssand: January 7, 2015

T calbention cerificate shall not ba mproduced axcapl in Tull w2 willen approval of B isbamtory.

Cortificate No; D1900VE-54184_Jen15 Paga 1of8
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Calibration Laboratory of I,

: Foat s Sohweizerischer Kalibriardienst
Sehmid & Partner S S Serein Siise O dElennage
Engineering AG = G urvirio svizzerc oi tarsturs
Zeughausstrasse 43, 5004 Zurich, Switseriand v S Swiss Callbration Service
eyl ¥
Accradited by ihe Swiss Accradiston Sanjce [SAS) Accreditation Mo.: SCS 0108

This Swiss Ascreditation Service i ore of the signatories bo the E&
Mulifisiaral Agresmeni for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "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) KDB BB5664, “SAR Measurement Regquirements for 100 MHz to 6 GHz"

Additional Documentation:
di DASY4/S 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.

* 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 ariented
paraliel 1o the body awis,

* Feed Point Impedance and Retum 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.
Mo uncertainty required.

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

» SAA 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 SAH result.

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

Cartificate MNa; D1900V2-5415%4_Janis Pagm 2of 8
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Measurement Conditions
DASY system configuration, as far as no v o pege 1
DASY Version OASYS Wh2.8.8
Extrapalation Advancad Extrapolation
Phantom Modular Flat Phantem
Distance Dipale Center - TSL 10 mm with Spacer
Zoom Scan Aesolution dx, dy, dr =& mm
Freguency 1900 MHz + 1 MHz
Head TSL paminltara
The lallowing paremeters and calcilationg were applind,
g Temperaiure Parmittivity Conductivity
Hominal Head TEL paramaters 20°C 400 1.40 mho/m
Measured Head TSL parameters [#2.0 % 0.2) "C 401 8% 1.38 mha'im + 8 %
Head TSL temperature change during test 205G - i
SAR result with Head TSL
SAR averaged ever 1 em” (1 g) of Head TSL Condition
S5AH mesavned 250 mW inpul powar 0.1 Wikg

SAR for naminal Head TSL paramaters nionmakized 1o 1%

A0.E Wikg = 17.0 % (k=3)

SAR averaged over 10 cm® {10 g} of Head TSL condition

SAF meazwad 250 mW input power §5.32 Wiy

SAR for nominal Hesd TSL parameters normalizad o 1W 21,3 Wihg = 16.5 % [k=2)
Body TSL parameters

The lellowing paramaters snd calculations were applied,
Temparature Permittivity Conduetivity

Kominal Body TSL parameters 220°C 533 1.52 mhaim

Measured Body TSL paramatars (22003 °C 53326 % 1.50 mihadm + & %

Body TSL temperature change during test =05"C - -
SAR result with Body TSL

SAR averaged over 1 cm”® (1 g) of Body TSL Conditian

SAR maasumad 250 mW input power 9.55 W/ka

SAR for nominal Body TSL parameters narmalized to TW 40.1 Wikg = 17.0 % [k=2)

SAR avoraged over 10 em’ (10 g) of Body TSL conditian

BAR maasured 250 mW inpul power 5,371 Wikg

SARA far norminal Body TSL paramesers

normalized o 1W

21.3 Wikg = 16.5 % (k=2)

Carfificabe Ma: D1900V2-5d4184_Jan15

Pago 3of 8
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Appendix {Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL

Impedance, translormed to feed point BATO+4.80
Retum Loss - 24.5d8
Antenna Parameters with Body TSL
Impedance, ranstormed 1o teed poi 4890+ 51 |0
Return Loss | - 26,6 dB
General Antenna Parameters and Design
[ Elecirical Dslay (one directian) ] 1201 ns

Adter long lerm use with 1008 radiated powar, only & slight warming of tha dipole near the feedpaint can ba measweed.

The dipoie is mada of standand semirigid coaxial cable. The cener conductor of the feading line is direcily connecied to the
second arm of the dipole. The anlenna is tharelore short-cireuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order io improve matching vwhien Ioaded according 1o 1he position as sxplained in the
“Measurerment Conditions” paragraph, Tha SAR date are nol afecied by this change. The owesall dipala langth & =il

aceording 10 the Standand

Mo excessive Torcs must be appéed 1o the dipole arms, becauss they right bend or the soldared ssnnactions near Ehe

feedpaint may be damaged.

Additional EUT Data
Manuiacturad by SPEAG
Manufacturad on May DB, 204

Cartificate Mo: D1000VE-64104_Janih
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DASYS Validation Report for Head TSL

Diate; 07.12.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 19040 MHz; Type: D1900V2; Serial: DI1900V2 - SN: 5d194

Communication System: UID 0 - CW: Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz; o = 1.39 §/m; & = 40,1; p = 1000 kg/m"
Phantom section: Flit Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CA3.19-2011)

DASY 52 Configuration;
»  Probe: ES3DV3 - SN3205; ConvFi(5, 5, 5): Calibrated: 30.12.2014:
*  Sensor-Surfice: 3mm (Mechanical Surface Dietection)
= Electronics: DAE4 Sa60 1 ; Calibrated: 158082004
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Serial: 1001

« DASYS25288(1222) SEMCAD X 1461007331
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 958,35 V/m; Power Drift = 0.04 dB
Peak SAR (extrupolated) = 18,5 Wike

SAR(1 g) = 10.1 Wikg; SAR(10 g) = 532 Wikg
Muxitum vidoe of SAR {measured) = 12.7 Wike

ER ]
0.

iima

A7

BdB=12.7TWikg=11.04 dBW/kg

Corfificate Ma: DT900VE-5d184_Jan15 Paga % of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 07.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900YV2: Serial: D900V - SN: Sd104
Communication System: UID O - CW; Frequency: 1900 MHz )
Medium parameters used: £ = 1900 MHz; o = 1.5 S/m; & = 53.3; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEETECSANSI C63.19-2011)
DASY 52 Configuration:

+  Probe: ES3DV3 - 5\'33”5; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;

+  Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7y/Cube 0
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 95.88 Vim; Power Drift = -0.00 dB

Peik SAR (extrapolated) = 16.8 Wikg

SAR(1 g = 9.95 Wikg: SAR(10 g} = 5.31 Wikg

Maximum value of SAR (measured) = 1 2.6 Wika

—E
b8
L

-1zar

1En

0 dB = 12.6 Wikg = 11.00 dBW/kg

Certdficate Noc D1800VE-5d194_Jan1s Page 7 of B
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Impedance Measurement Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

Calibration Laboratory of f*&'f Sehweizerischer Kalibriardenst
Schmid & Partner e Sarvice sulsse ddlalonnsgs
Engineering AG , + Servizio svizzers di taraturs
Zoughaussireess 41, 8004 Turich, Seitredand ?ﬁ Swiss Callbralion Servics
fccrodaed ty tha Budks Accrediation Service (545 Accreditation Ba.: SCS 0108

The Swiss Accredilafion Service is one of ihe algnatories to the EA
Multilateral Ageessmar for the recognitan of ealibation certificates

ciert  SMQ (Auden) I Cariificste No: D2450V2-855 Jani5/2
[CALIBRATION CERTIFICATE (Replacement of No: D2450V2-955_Jan15)
Otject D2450V2 - SN: 855
Caltration procadi k) QA CAL-05.v8

Calibration procadure for dipole validation kils above 700 MHz

Calbration date January 08, 2015

This cafibnation certfcale documants tha iracsaklity b national standaeds, shich malize re prveical uris of measunemens |5}
The Faasremsnts and the urcerainiies wit confidence pronabiity am givan on (e following pages and are part af the corficats

All caiibrators harve besn conducted i e ciosed laboraiony fciily: anWionment Ienpe e (22 + 37°0 and humidity = T0%

Cafibraton Equipment usad (MATE crlical kv calibration)

Primarny Standards 10 & Cal Date (Cadilicsts N, ) Schadulad Calibrasion
Powes megsa EPN-S424 GEITARITIE OF-Oct-14 (Mo, 217-02020) Des-15

Frwes pangor HP B4014 US3TIITES GiF-Cict-14 (ho, 217-02020) Oiga-15

Power pansar HP D4814 WY£1092317 B7-Oict-14 (Mo, 217-02a31) Cxe-15

Fefamncs 20 dB Attenuahos SN: GDSE {20k Cei-Apr-14 (Mo, 21 7-01918) Api-15

Ty b mismalch combraion SH: BO4T.2 1 063TT O Apr-14 [Ma. 21 7-01821) Apr-i5

RAefamnca Proba ERI0VE B4; 3End 30:Dec-14 (Mo ES3-3206_Decid) Dac-15

OME4 EM: a0 1E-Aug-14 (Mo DAES-B01_Augi4] Aug-15

Sacondary Standans |iDs Cresck Dute (in house) Schadulsd Check

AF generator RES SMT-06 | 100005 04-Aug-85 {in housa chack Oo-15) It ewme check: Did-18
Ntk Analyzer HP BTR3E USITI00565 54208  18-0ci-01 (in housa chook Ooi-14) In heige check: D15

Mama Furction
Calbmted by Claisdio Leubier Laboraiory Technician E
Apnrcwa by Kakin Pokovwe Tachnksal Marsger E’ ..: EE %

laaiad Fabruarny 10, 2014

This cafibration cerlficale shall nol be raprocuced ascap! in Tl wioul wiilien sporoval of the Inborsany,

Certificate No: D2450V2-855  Jan1572 Page 1 of 8




Report No.: WST170618075-SAR Page 86 of 101

Calibration Labaratory of

= '
; A s Schwesrenscher Kadibrierdipns
Schmid & Partner iﬁ’i g Service sulsse d'étalannags
Engineering AG =g Sarvizio svizzero oi Wrabira
Zeughnwsntrasss 43, B00S Zusrich, Switrectand T S  Bwiss Calitration Sarvice
Acoredind by (he Swiss Avcrediation Sordcs (SAS) Accreditation Mo.; SCS 0108

Th: Swiss Acereditation Servics |s one of the signatanes ta the EA
Multilateral Agresmant for the recognitian &l eslibration cerificates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / MORM x.v.z
MIFA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE 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 62208-1, "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

o) KDB 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Anienna 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
paralliel to the body axis.

s Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed paint, The Return Loss ensures low
reflected power, No uncerainty raguired.

= Electnical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requited.

S5AA 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.

» 5AR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Ceddicaie Moo D24500W 295858 Jan1 52 Page 2 of @
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Measurement Conditions
DASY eystem configuration. as far as not @n pisga 1,
DASY Version DASYS VE2.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Flat Phamom
Distance Dipole Center - TSL 10 mm wilh Sipacer
Znom Scan Resolution dy, dy, dz =5 mm
Fraquency 2450 MHz = 1 MHz
Head TSL parameters
The fallowing paramaters and calculations wars applisd.
’ Temperature Parmittivity Canductivity
Hominal Head TSL parameters 220°C 392 180 mhovm
Measured Head TSL paramelars (220+£032)°C BFLE% 1,84 mihodm + 6 %
Head TSL temperature change during test = 0.5"C —_
5AR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Gandiion
S54R measured 250 MY input power 13.2 Wikg
S4A for nominal Head TSL paramatars normalized b TW 52.4 Wikg = 17.0 % (k=)
SAR averaged over 10 cm” (10 g) of Head TSL candition
SAR measwad 250 mW input power G.12 Wikg
SAR for nominal Head TSL paramatars normekeed o 1W 24,4 Wikg = 16,5 % (k=2)
Body TSL parameters
The following pararmatens and cabsulations wem applied.
Temperaiure Permittivity Conductivity
MNominal Body TSL parameiers 205 L J) 1.85 mihadm
Measured Body TSL parameters (230 =0.2)°C 51026% 203 mhod/m = B %
Body TEL temperature change during test =05"C -e- i
S5AR result with Body TSL
SAR averaged over 1 cm® {1 g} of Body TSL Cenditian
SAA massured 250 W input powar 13.8 Wikg
SAR for nominal Body TSL paremeters mormalizad 10 1W 53.7 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measued 250 mW input power .36 Wikg
SAR for nominal Body TSL parwmelers narmalizad o 1W 25.0 Wikg = 16.5 % (k=2)

Carificate Mo: D2450V2-B55_Jdan 152
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedancs, transtormed bo fead pain 64,841+ 3.5 K1
Ratum Loss - 24,9 4B

Antenna Parameters with Body TSL

Impedancs. ranstormed o feed poin Bl20+48M
Aatum Loss - 26,0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.165 na

AMer long term use with 100W rediated power, anly & slight warming of the dipole near the fesdpaint can be meassad,

Tha dipole &5 made of standand semirigd coaxal cable. Tha center conductor of the feading line is direcly connecied io the
second amm of the dipala. The antenna is therefare shor-cincuited for DC-signals. On some of the dipoles, srmall end caps
are added to the dipole arms n order 1o improve matching whan loaded according to the position as explained in the
"Maasaremant Condilions” paragraph. The SAR data ane not affectad by this change. The owerall dipole length & stil
acoonfing o the Sfandamd

M sxcassive forca mist be applied 1o the dpale arms, because they might bend or the scldered conneclions near the
leadpaint may be damaged.

Additional EUT Data

Manulpciurad by SPEAG
Manufacturad on Aupust 05, 2014

Certificate Na: D2450V2-988 Jan 1572 Fage 4 ol &



Report No.: WST170618075-SAR Page 89 of 101

DASYS Validation Report for Head TSL

Date: (6.01.2015
Test Laboratory: SPEAG, Zunch, Switeerland
DUT: Dipole 2450 MHz; Type: D2450V2:; Serial: [D2450V2 - §N: 055

Communication System: UTD 0 - CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; a = .84 S/m; £, = 39.7; p = 100 lg.‘m'
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEETEC/ANST ORI, 192011

DASYS2 Configuration
»  Probe: ES3DV3 - §N3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  EBlectronics: DAE Sn60 1 : Calibrated: [8.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSDAA; Serial: 100]

» DASYS2 52.8.8(1222); SEMCAD X 14.6.10{7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=Fmm

Reference Value = 101.2 ¥V/m; Power Drift = (.03 dB

Peak SAR (extrapolated) = 27.5 Wik

SAR(] gh = 13.2 Wikg: SAR(I0 g) = 6.12 Wiky

Muximum valee of SAR (measured) = 17.5 Wikg

0dB =175 Wikg = 12,43 dBW/kp

Cartifcabe Mo D2450V2-855_Jan15:2 Faga 5ol B
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dhaxte: 08.001.20315
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450W2: Serial: D2450%2 - SN: 955

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; 0 = 2.03 $/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (I[EEETEC/ANST C63.19-2011)

DARYS2 Configuration:
s F’Tl;‘lhr_': ES3D¥%3 - SN3205; ConvF(4,17, 4.17, 4.17): Culibrated: 30.12.2014:
= sensor-Surtace: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sntd]; Calibrated: 18,08, 2014
=  Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA: Seral- 1002

» DASYSZ 528 R(1222) SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measuremeni grid: dx=3mm, dv=3mm, dz=3mm

Reference Value = 97.96 ¥im; Power Drift = 0.01 4B

Peak SAR (exmrapolated) = 28 8 Wikg

SAR(D g) = 13.8 Wikg: SAR(ID g) = 6.36 Wiky

Maximum value of SAR imeasured) = 18.3 W/ikg

-5.00
-10.00
-15.00

2000

-25.00

bdB =183 Wike = 12.62 dBW/kg

Cedtificate Mot D245002-985 Jan1 52 Page T of 8
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Impedance Measurement Plot for Body TSL
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6.5. DAEA4 Calibration Certificate

CALIBRATION LABORATORY = -
-;./F-\'\'s v CALIBRA
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 4, ,’/ f\\-\\‘“\ CNAS L0
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 il
E-mail: cttl@chinattl.com Hitp://www.chinattl.cn

Client .  ClQ(Shenzhen)

Object DAE4 - SN: 1315 ’K‘Wv

Calibration Procedure(s)

Certificate No: Z16-97120

FD-Z11-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 26, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units g
measurements(Sl). 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 an
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /‘,}%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory 4)4}17

Issued:\July 27, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97120 Page 1 of 3
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Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ctil@chinattl.com Hitp://www.chinattl.cn

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.

Certificate No: Z16-97120 Page 2 of 3
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r " InCollaboration with
‘TTL S p e a g
CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttl@chinattl.com Hitp://www.chinattl.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uVv, full range = -100...+300 mV
Low Range: 1LSB = 61nv, full range = iz +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y rd
High Range 405.179 + 0.15% (k=2) | 405.018 + 0.15% (k=2) | 404.98 + 0.15% (k=2)
Low Range 3.99015£0.7% (k=2) | 3.98549+ 0.7% (k=2) | 3.98861+0.7% (k=2)
Connector Angle

20541~

Connector Angle to be used in DASY system
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Fetwwary 34, 2015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Teleconmmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Parmer Engineering AG, Switzeriand) and CTTL, 1o support
FOC (UL.S. Federal Comnnmnications Conmission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
2015.

1) The agreement established between SPEAG and CTTL is only applicable 10
calibration services performed by CTTL where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, CTTL shall inform the FCC of any changes or ¢arly termination to
the agreement.

2) Only a subset of the calibration services specified in the SPEAG-CTTL agrecment,
while it remains valid, are applicable o SAR measurements perforined using such
equipment for supporting FCC equipment certification, These nre identified in the
following.

a) Calibtation of dosimetric {SAR) probes EXIDVx, ET3DVx and ES3IDVx,

i) Free-space E-field and H-ficld probes, including those used for HAC (bearing
aid compatibility) cvaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by CTTL, are excluded and
cannot be used for measurements to support FCC equipment certification.

il) Signal specific and bundled probe calibrations based on PMR (probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements to support FCC equipment
certification,

b) Calibration of SAR system validation dipoles, excluding HAC dipoles,

c) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx,

d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the CTTL QA protocol (a separate attachment to this
document),

€) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by

CTTL. Equivalent test equipment and measurement configurations may be

considered only when agreed by both SPEAG and the FCC.

f) The calibrated items arc only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisfy the requirements of this KDB.

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
10 ensure the quality of calibration services provided by CTTL under this SPEAG-
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7.Ligquid depth
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8. Test Setup Photos

Left Head Tilt Setup Photo

Left Head Cheek Setup Photo

Right Head Tilt Setup Photo



Report No.: WST170618075-SAR Page 99 of 101

10mm Back Side Setup Photo

10mm Front Side Setup Photo
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10mm Left SideSetup Photo

10mm Right Side Setup Photo

10mm Top Side Setup Photo
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