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Bay Area Compliance Laboratories Corp.(Dongguan)

Report No:RSH151112050-20A

Attestation of Test Results

Company Name | PER], Inc.

EUT Description | iPhone speaker and charging case
EUT FCC ID | 2AGAB-DUO
Information Model Number | PERIDUOG
Serial Number | 151112050
Test Date | 2015-11-19
MODE Max. SAR Level(s) Reported(W/Kg) Limit(W/Kg)
WLAN 1g Body SAR 0.269 1.6

Applicable Standards

ANSI/IEEE C95.1: 2005
IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fileds,3 kHz to 300 GHz.

ANSI / IEEE C95.3: 2002

IEEE Recommended Practice for Measurements and Computations of Radio Frequency
Electromagnetic Fields With Respect to Human Exposure to SuchFields,100 kHz—300
GHz.

IEEE1528:2013

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

IEC 62209-2:2010

Human exposure to radio frequency fields from hand-held and body-mountedwireless
communication devices-Human models, instrumentation, and procedures-Part 2:
Procedure to determine the specific absorption rate (SAR) for wirelesscommunication
devices used in close proximity to the human body (frequencyrange of 30 MHz to 6 GHz)

KDB procedures

KDB 447498 D01 General RF Exposure Guidance v06
KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
KDB 248227 D01 802 11 Wi-Fi SAR v02r02

Note: This wireless device has been shown to be capable of compliance for localized specific absorption rate (SAR)
for Occupational /Controlled Exposure limits specified in ANSI/IEEE Standards and has been tested in accordance
with the measurement procedures specified in IEEE 1528-2013 and RF exposure KDB procedures.

The results and statements contained in this report pertain only to the device(s) evaluated.
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EUT DESCRIPTION

This report has been prepared on behalf of PERI, Inc. and their productiPhone speaker and charging case,
FCC ID:2AGAB-DUO, Model: PERIDUO6or the EUT(Equipment Under Test) as referred to in the rest
ofthisreport.

Technical Specification

Product Type: | iPhone speaker and charging case

Exposure Category: | Population / Uncontrolled

Antenna Type(s): | Internal Antenna

Body-Worn Accessories: | None
WLAN: 2412MHz-2462 MHz
Bluetooth : 2402MHz-2480MHz

Frequency Band:

WLAN: 14.50dBm
Bluetooth:3.92dBm

Conducted RF Power:

Dimensions (L*W*H): | 150mm (L)x68mm (W)x23mm (H)

Power Source: | 3.8 chargeable Battery

Normal Operation: | Body-worn
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REFERENCE, STANDARDS, AND GUILDELINES

FCC:

The Report and Order requires routine SAR evaluation prior to equipment authorization of portable
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g
as recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines for
Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the
device should be evaluated at maximum output power (radiated from the antenna) under “worst-case”
conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal. The
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by
the amount of RF energy absorbed by human body (or its parts) — to determine how the RF energy couples
to the body or head which is a primary health concern for body worn devices. The limit below which the
exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g average over 1 gram
of tissue mass.

CE:

The order requires routine SAR evaluation prior to equipment authorization of portable transmitter devices,
including portable telephones. For consumer products, the applicable limit is 2 mW/g as recommended by
EN62209-1 for an uncontrolled environment. According to the Standard, the device should be evaluated at
maximum output power (radiated from the antenna) under “worst-case” conditions for normal or intended
use, incorporating normal antenna operating positions, device peak performance frequencies and positions
for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal. The
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by
the amount of RF energy absorbed by human body (or its parts) — to determine how the RF energy couples
to the body or head which is a primary health concern for body worn devices. The limit below which the
exposure to RF is considered safe by regulatory bodies in Europe is 2 mW/g average over 10 gram of tissue
mass.

The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.
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SAR Limits

FCC Limit(1g Tissue)
SAR (W/kg)
(General Population / (Occupational /
D CHDIUIND LG Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)
CE Limit (10g Tissue)
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 10 g of 2.0 10
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).

General Population/Uncontrolled environments SpatialPeak limit 1.6W/kg (FCC) & 2 W/kg
(CE) applied to the EUT.

SAR Evaluation Report Page 7 of51




Bay Area Compliance Laboratories Corp.(Dongguan) Report No:RSH151112050-20A

FACILITIES

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No0.69 Pulongcun, Puxinhu Industrial Zone, Tangxia, Dongguan, Guangdong, China
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DESCRIPTION OF TEST SYSTEM

These measurements were performed with the automated near-field scanning system DASYS from

Schmid& Partner Engineering AG (SPEAG) which is the Fifth generation of the system shown in the figure

hereinafter:

DASYS System Description

The DASYS5 system for performing compliance tests consists of the following items:
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® A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

® An isotropic field probe optimized and calibrated for the targeted measurement.

® A data acquisition electronics (DAE) which performs the signal application, 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.

® The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication to the DAE. To use optical surface detection, a special version of the EOC is
required. The EOC signal is transmitted to the measurement server.

® The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.

® The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

® A computer running Win7 professional operating system and the DASY 52 software.

® Remote control and teach pendant as well as additional circuitry for robot safety such as warning
lamps, etc.

® The phantom, the device holder and other accessories according to the targeted measurement.

DASYS Measurement Server

The DASY 5 measurement server is based on aPC/104 CPU
board with a 400MHz Intel ULV Celeron, 128MB chip-disk
and 128MB RAM.The necessary circuits for communication
withthe DAE4 (or DAE3) electronics box, as well asthe 16 bit
AD-converter system for optical detectionand digital [/O
interface are contained on theDASY5 I/0 board, which is
directly connected tothe PC/104 bus of the CPU board.

The measurement server performs all real-time data
evaluation of field measurements and surface detection, -
controls robot movements and handles safety operation. The L
PC operating system cannot interfere with these time critical :
processes. All connections are supervised by a watchdog, and disconnection of any of the cables to the
measurement server will automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with an expansion port which is reserved for
future applications. Please note that this expansion port does not have a standardized point out, and
therefore only devices provided by SPEAG can be connected. Devices from any other supplier could
seriously damage the measurement server.

Data Acquisition Electronics

The data acquisition electronics (DAE4) consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
with a control logic unit. Transmission to the measurement server is accomplished through an optical
downlink for data and status information, as well as an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways
probe contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the inputs are
symmetrical and floating. Common mode rejection is above 80 dB.
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EX3DV4 E-Field Probes

Frequency 10 MHz to > 6 GHz
Linearity: £ 0.2 dB (30 MHz to 6 GHz)

Directivity + 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic 10 pW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: | mm

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields); the only probe that enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.

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

SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with
2mm shell thickness (except the ear region, where shell
thickness

increases to 6 mm). The phantom has three measurement areas:
_ Left hand

_ Right hand

_ Flat phantom

The phantom table for the DASY systems based on the TX90XL
and RX160L robots have the size of 100 x 50 x 85 cm (L xWx

H).

The phantom table for the compact DASY systems based on the
RX60L robot have the size of 100 x 75 x 91 cm (L xWx H);

these tables are reinforced for mounting of the robot onto the

table.

For easy dislocation these tables have fork lift cut outs at the bottom.
The bottom plate contains three pairs of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. Only one device holder is necessary if
two phantoms are used (e.g., for different liquids)

A white cover is provided to cover the phantom during off-periods to prevent water evaporation and
changes in the liquid parameters. Free space scans of devices on top of this phantom cover are possible.
Three reference marks are provided on the phantom counter. These reference marks are used to teach the
absolute phantom position relative to the robot.
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Robots

The DASYS5 system uses the high precision industrial robots TX90XL from Staubli SA (France). The TX
robot family is the successor of the well known RX robot family and offers the same features important for
our application:

High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)

Jerk-free straight movements (brushless synchrony motors; no stepper motors)

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

The above mentioned robots are controlled by the Staubli CS8c robot controllers. All information regarding
the use and maintenance of the robot arm and the robot controller is contained on the CDs delivered along
with the robot. Paper manuals are available upon request direct from Staubli.

Area Scans

Area scans are defined prior to the measurementprocess being executed with a user definedvariable spacing
between each measurementpoint (integral) allowing low uncertaintymeasurements to be conducted. Scans
defined for FCC applications utilize a 15mm?2 stepintegral, with 1.5mm interpolation used to locate the
peak SAR area used for zoom scan assessments.

Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will
provide the user with the option of assessing each peak location individually for zoom scan averaging.

Zoom Scan (Cube Scan Averaging)

The averaging zoom scan volume utilized in the DASY5 software is in the shape of a cube and the side
dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated tissue.
A density of 1000 kg/m’ is used to represent the head and body tissue density and not the phantomliquid
density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side length of
the 1g cube is 10mm,with the side length of the 10g cube is 21.5mm.

When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is
modified in order to conform to the tangent surface.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice fortypical
test applications (including FCC) utilize a physical step of 7 x7 x 7 (Smmx5mmx5mm) providing a volume
of 30 mm in the X & Y & Z axis.
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Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models simulating
the highest expected SAR for the dielectric properties and tissue thickness variations in a human head.
Other head and body tissue parameters that have not been specified in P1528 are derived from the tissue
dielectric parameters computed from the 4-Cole-Cole equations described in Reference [12] and
extrapolated according to the head parameters specified in P1528.

Recommended Tissue Dielectric Parameters for Head and Body

Frequency Head Tissue Body Tissue
(MHz) &r O (S/m) er O (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 353 5.27 48.2 6.00
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EQUIPMENT LIST AND CALIBRATION

Equipments List & Calibration Information

Equipment Model S/N Calill;l;‘z:zion CS:::‘;;‘;“
Robot RX90 D03636 N/A N/A
DASYS5 Test Software DASY52.8 N/A N/A N/A
DASYS5 Measurement Server DASYS54.5.12 1470 N/A N/A
Data Acquisition Electronics DAE4 1459 2015/9/18 2016/9/18
E-Field Probe EX3DV4 7329 2015/2/5 2016/2/5
Dipole, 2450 MHz D2450V3 971 2015/7/8 2018/7/8
Mounting Device MD4HHTVS SD 000 HO1 KA N/A N/A
Twin SAM Twin SAM V5.0 1874 N/A N/A
Simulated Tissue 2450 MHz | 1 5450 15122450 Each Time /
Head and Body
Network Analyzer 8752C 3140A02356 2015/6/5 2016/6/4
Dielectric probe kit 85070B US33020324 2015/6/13 2016/6/13
Signal Generator E4422B MY41000355 2015/11/23 2016/11/22
Power Meter EPM-441A GB37481494 2015/11/3 2016/11/3
Power Meter Sensor 8481A T-03-EM-127 2015/11/3 2016/11/3
Power Amplifier 5205PE 1015 N/A N/A
Directional Coupler 488Z N/A N/A N/A
Attenuator 20dB, 100W N/A N/A N/A
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SAR MEASUREMENT SYSTEM VERIFICATION

Liquid Verification

HP 8752C Network Analyzer

Reflection

Test Port

@

Transmission

Test Port

O

HP-158

Prohe

I

\ ¥
.

Liquid Verification Setup Block Diagram

Liquid Verification Results

Liquid Delta
Target Value o
Frequency Liquid Parameter (%) Tolerance
(MHz) Type o o (%)
& & A g, AO
(S/m) (S/m)
2412 Simulated Tésosé‘; 2450MHz | 53935 | 1944 | 527 195 | 101 |-0206| 5
2437 Simulated Téisé‘; 2450MHz | 51 657 | 1963 | 527 195 |-1.98 | 0.664 5
2450 Simulated T];SOSS; 2450 MHz 52226 | 2.029 | 527 195 | -09 | 4.05 +5
2462 Simulated TI;SOSE; 2450MHz | 55 104 | 2008 | 527 | 195 |-0.98 | 2.949 5

*Liquid Verification was performed on2015-11-19.

SAR Evaluation Report Page 15 of51




Bay Area Compliance Laboratories Corp.(Dongguan)

Report No:RSH151112050-20A

System Accuracy Verification

Prior to the assessment, the system validation kit was

used to test whether the system was operating within

its specifications of £10%. The validation results are tabulated below. And also the corresponding SAR plot

is attached as well in the SAR plots files.

System Verification Setup Block Diagram

Tuning
element __

Spacer

Signal
Generator

System Accuracy Check Results

3D Probe positioner

T ’#Fl:n Phantom

sl J

Dipole

——ovo--—ayx ;_
1

Target
Frequency - Measured SAR Delta Tolerance
Date Liquid Type Value o o
(MHz) (W/Kg) (W/Kg) (%) (%)
2015-11-19 2450 2450 MHZ g 53.1 50.6 4.94 +10
Body

*All SAR values are normalized to 1 Watt forward power.
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SAR SYSTEM VALIDATION DATA

Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
System Performance 2450 MHz Body Test

DUT:D2450V3; Type: 2450 MHz; Serial: 971

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; 6 = 2.029 S/m; g, = 52.226; p = 1000 kg/m3

Phantom section: Flat Section
DASYS5 Configuration:

e Probe: EX3DV4 - SN7329; ConvF(7.2, 7.2, 7.2); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/9/18

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QD000P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

System Performance 2450 MHz Body /Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 64.7 W/kg

System Performance 2450 MHz Body /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5Smm

Reference Value = 182.3 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 110 W/kg

SAR(1 g) = 53.1 W/kg; SAR(10 g) = 24.5W/kg
Maximum value of SAR (measured) = 60.3 W/kg

-4.44

-8.90

-13.36

-17.81

-22.26

0 dB=60.3 W/kg =17.80 dBW/kg
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EUT TEST STRATEGY AND METHODOLOGY

Test Positions for Device Operating Next to a Person’s Ear

This category includes most wireless handsets with fixed, retractable or internal antennas located toward
the top half of the device, with or without a foldout, sliding or similar keypad cover. The handset should
have its earpiece located within the upper %4 of the device, either along the centerline or off-centered, as
perceived by its users. This type of handset should be positioned in a normal operating position with the
“test device reference point” located along the “vertical centerline” on the front of the device aligned to the
“ear reference point”. The “test device reference point” should be located at the same level as the center
of the earpiece region. The “vertical centerline” should bisect the front surface of the handset at its top
and bottom edges. A “ear reference point” is located on the outer surface of the head phantom on each ear
spacer. Itis located 1.5 cm above the center of the ear canal entrance in the “phantom reference plane”
defined by the three lines joining the center of each “ear reference point” (left and right) and the tip of the
mouth.

A handset should be initially positioned with the earpiece region pressed against the ear spacer of a head
phantom. For the SCC-34/SC-2 head phantom, the device should be positioned parallel to the “N-F” line
defined along the base of the ear spacer that contains the “ear reference point”. For interim head
phantoms, the device should be positioned parallel to the cheek for maximum RF energy coupling. The
“test device reference point” is aligned to the “ear reference point” on the head phantom and the “vertical
centerline” is aligned to the “phantom reference plane”. This is called the “initial ear position”. While
maintaining these three alignments, the body of the handset is gradually adjusted to each of the following
positions for evaluating SAR:

Lk mum gejuare

P - ear reference
> - entrance to ear
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Cheek/Touch Position

The device is brought toward the mouth of the head phantom by pivoting against the “ear reference point”
or along the “N-F” line for the SCC-34/SC-2 head phantom.

This test position is established:

When any point on the display, keypad or mouthpiece portions of the handset is in contact

with the phantom.

(or) When any portion of a foldout, sliding or similar keypad cover opened to its intended

self-adjusting normal use position is in contact with the cheek or mouth of the phantom.
For existing head phantoms — when the handset loses contact with the phantom at the pivoting point,

rotation should continue until the device touches the cheek of the phantom or breaks its last contact
from the ear spacer.

Cheek /Touch Position

RE

LE

Ear/Tilt Position
With the handset aligned in the “Cheek/Touch Position”:

1) If the earpiece of the handset is not in full contact with the phantom’s ear spacer (in the “Cheek/Touch
position”) and the peak SAR location for the “Cheek/Touch” position is located at the ear spacer region or
corresponds to the earpiece region of the handset, the device should be returned to the “initial ear position”
by rotating it away from the mouth until the earpiece is in full contact with the ear spacer.

2) (otherwise) The handset should be moved (translated) away from the cheek perpendicular to the line
passes through both “ear reference points” (note: one of these ear reference points may not physically exist
on a split head model) for approximate 2-3 cm. While it is in this position, the device handset is tilted away
from the mouth with respect to the “test device reference point” until the inside angle between the vertical
centerline on the front surface of the phone and the horizontal line passing through the ear reference point
isby 15 80°. After the tilt, it is then moved (translated) back toward the head perpendicular to the line
passes through both “ear reference points” until the device touches the phantom or the ear spacer. If the
antenna touches the head first, the positioning process should be repeated with a tilt angle less than 15° so
that the device and its antenna would touch the phantom simultaneously. This test position may require a
device holder or positioner to achieve the translation and tilting with acceptable positioning repeatability.

If a device is also designed to transmit with its keypad cover closed for operating in the head position, such
positions should also be considered in the SAR evaluation. The device should be tested on the left and right
side of the head phantom in the “Cheek/Touch” and “Ear/Tilt” positions. When applicable, each
configuration should be tested with the antenna in its fully extended and fully retracted positions. These test
configurations should be tested at the high, middle and low frequency channels of each operating mode; for
example, AMPS, CDMA, and TDMA. If the SAR measured at the middle channel for each test
configuration (left, right, Cheek/Touch, Tilt/Ear, extended and retracted) is at least 2.0 dB lower than the
SAR limit, testing at the high and low channels is optional for such test configuration(s). If the transmission
band of the test device is less than 10 MHz, testing at the high and low frequency channels is optional.
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Ear /Tilt 15° Position

RE

15° LE

Test positions for body-worn and other configurations

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. Devices with a headset output should
be tested with a headset connected to the device. When multiple accessories that do not contain metallic
components are supplied with the device, the device may be tested with only the accessory that dictates the
closest spacing to the body. When multiple accessories that contain metallic components are supplied with
the device, the device must be tested with each accessory that contains a unique metallic component. If
multiple accessories share an identical metallic component (e.g., 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 must be tested.

Body-worn accessories may not always be supplied or available as options for some devices that are
intended to be authorized for body-worn use. A separation distance of 1.5 cm between the back of the
device and a flat phantom is recommended for testing body-worn SAR compliance under such
circumstances. Other separation distances may be used, but they should not exceed 2.5 cm. In these cases,
the device may use body-worn accessories that provide a separation distance greater than that tested for the
device provided however that the accessory contains no metallic components.

Figure 5 — Test positions for body-worn devices
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SAR Evaluation Procedure

The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was
used as a reference value for assessing the power drop. The SAR at this point is measured at the start
of the test and then again at the end of the testing.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 4 mm from
the inner surface of the shell. The area covered the entire dimension of the head or radiating structures
of the EUT, the horizontal grid spacing was 15 mm x 15 mm(10 mm x 10 mm for 2-3GHz frequency
band),and the SAR distribution was determined by integrated grid of 1.5mm x 1.5mm(1.0 mm x 1.0
mm for 2-3GHz frequency band). Based on these data, the area of themaximum absorption was
determined by spline interpolation. The first Area Scan covers the entire dimension of the EUT to
ensure that the hotspot was correctly identified.

Step 3: Around this point, a volume of 30 mm x 30 mm x 30 mm was assessed by measuring 7x 7 x
7points. On the basis of this data set, the spatial peak SAR value was evaluated under the following
procedure:

1) The data at the surface were extrapolated, since the center of the dipoles is 1.2 mm away from
the tip of the probe and the distance between the surface and the lowest measuring point is 1.3
mm. The extrapolation was based on a least square algorithm. A polynomial of the fourth order
was calculated through the points in z-axes. This polynomial was then used to evaluate the points
between the surface and the probe tip.

2) The maximum interpolated value was searched with a straightforward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed by the
3D-Spline interpolation algorithm. The 3D-Spline is composed of three one dimensional splines
with the “Not a knot"-condition (in X, y and z-directions). The volume was integrated with the
trapezoidal-algorithm. One thousand points (10 x 10 x 10)were interpolated to calculate the
averages.

All neighboring volumes were evaluated until no neighboring volume with a higher averagevalue
was found.

Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by
more than 5%, the evaluation was repeated.

Test methodology

KDB 447498 D01 General RF Exposure Guidance v06
KDB 248227 D01 802 11 Wi-Fi SAR v02r02
KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
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CONDUCTED OUTPUT POWER MEASUREMENT

Provision Applicable

The measured peak output power should be greater and within 5% than EMI measurement.

Test Procedure

The RF output of the transmitter was connected to the input of theSignal Analyzerthrough sufficient

attenuation.
EUT Slgnal
Analyzer
Maximum Target Output Power
Max Target Power(dBm)
Channel
Mode/Band
Low Middle High
WLAN(802.11b) 14.6 14.6 14.6
WLAN(802.11g) 14 14 14
WLAN(802.11n HT20) 13 13 13
WLAN(802.11n HT20) 13 13 13
Bluetooth BDR/EDR 4 4 4
Test Results:
Bluetooth
Mode Channel | Channel frequency RF Output Power
No. (MHz) (dBm)
0 2402 3.92
BDR(GFSK) 39 2441 3.38
78 2480 2.63
0 2402 3.31
EDR(4-DQPSK) 39 2441 2.8
78 2480 2.6
0 2402 3.51
EDR(8-DPSK) 39 2441 2.87
78 2480 2.18
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WLAN
Mode Channel Channel frequency RF Output Power
No. (MHz) (dBm)
1 2412 14.50
802.11b 6 2437 14.21
11 2462 14.05
1 2412 13.85
802.11g 6 2437 13.67
11 2462 13.49
Q0211 2412 12.76
.11n
HT20 6 2437 12.62
11 2462 12.37
20211 3 2422 12.51
11n
HT40 2437 12.30
9 2452 12.15
Note:

The output power was tested under data rate 1Mbps for 802.11b, 6Mbps for 802.11g, 6.5Mbps for802.11n HT20,
13.5Mbps for 802.11n HT4O0.
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SAR MEASUREMENT RESULTS

This page summarizes the results of the performed dosimetric evaluation.

SAR Test Data

Environmental Conditions

Temperature: 22-23°C

Relative Humidity: 32-33%
ATM Pressure: 1002 mbar
Test Date: 2015-11-19

* Testing was performed by Rocky Xiao

Test Result:
WLAN:
Max. Max. 15 SAR (W/K
EUT Frequency| Test Pl;)xfetr Meas. | Rated = ( &)
Position (MHz) Mode B Power | Power | Scaled Meas. | Scaled Plot
(dB) (dBm) | (dBm) | Factor SAR SAR
2412 802.11b | 0.05 14.5 14.6 1.023 0.263 0.269 #1
Body-Back 2437 | 802.11b | 0.06 | 14.21 14.6 1.094 | 0239 | 0.261 /
(0 mm)
2462 802.11b 0.1 14.05 14.6 1.135 0.217 0.246 /
2412 802.11b | 0.09 14.5 14.6 1.023 0.086 0.088 #2
Body-Left 2437 | 802.11b | / / / / / / /
(0 mm)
2462 802.11b / / / / / / /
2412 802.11b | 0.13 14.5 14.6 1.023 0.176 0.180 #3
Body-Front 2437 | 802.11b | / / / / / / /
(0 mm)
2462 802.11b / / / / / / /
Note:

1.When the 1-g SAR is< 0.8W/Kg, testing for other channels are optional.
2.When SAR or MPE is not measured at the maximum power level allowed for production units, theresults must be
scaled to the maximum tune-up tolerance limit according to the power applied to theindividual channels tested to

determine compliance.

3.The output power of WLAN is 14.6dBm(33mW), According to KDB 447498 D01,Appendix A , SAR test for edges
separated 20mm or further from the antenna are not required.
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STANDALONE SAR DESCRIPTION

Standalone SAR test exclusion considerations

Mode Frequency Pavg Pavg Distance | Threshold | SAR Test
(MHz) (dBm) (mW) (mm) (mW) Exclusion
Bluetooth 2480 4 2.51 0 3 YES
Standalone SAR estimation:
Frequency Pavg Distance Estimated 1-g
Mode (MHz) Pavg (dBm) (mW) i) (W/kg)
BT Body 2480 4 2.51 0 0.107

When standalone SAR test exclusion applies to an antenna that transmits simultaneously with otherantennas, the

standalone SAR must be estimated according to following to determine simultaneoustransmission SAR test exclusion:

[( max. power of channel, including tune-up tolerance , mW)/( min. test separation distance, mm)] -

[Vf(GHz)/x ]
W/kg for test separation distances <50 mm;
where x = 7.5 for 1-g SAR.

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

2.4 GHz 802.11g/n OFDM SAR Test Exclusion Requirements

Modulation Mode Pavg | Pavg | Measured Adjusted Limit(W/kg) SAR Test
(dBRm) | (mW) | SAR(W/ko) | SAR(W/ko) Excluncion
802.11b(DSSS) 14.6 28.84 0.269 / / /
802.11g(OFDM) 14 25.12 / 0.234 1.2 YES
802.11n HT20(OFDM) 13 19.95 / 0.186 1.2 YES
802.11n HT40(OFDM) 13 19.95 / 0.186 1.2 YES

Note:

1. The WLAN and BT cannot transmit simultaneously.

2. KDB 248227 D01-SAR is not required for 2.4 GHz OFDM 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.
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Antenna Location

o
Bdltom
=
|
Left ight
WLAN {
Antenna R\
40mm
20mm

Note:
The output power of WLAN is 14.6dBm(33mW), According to KDB 447498 DO1,Appendix A , SAR test for edges

separated 20mm or further from the antenna are not required.
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SAR Plots (Summary of theHighest SAR Values)

Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
Test Plot 1#: WLAN Mode B Back Low Channel

DUT: iPhone speaker and charging case; Type: PERIDUO6

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f=2412 MHz; 6 = 1.944 S/m; er = 53.232; p = 1000 kg/m’

Phantom section: Flat Section
DASYS5 Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(7.2, 7.2, 7.2); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/9/18

e Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QD000P40CD; Serial: TP:1874
e Measurement SW: DASYS52, Version 52.8 (8);

Body/ WLAN Mode B Back/Area Scan (91x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.461 W/kg

Body/ WLAN Mode B Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.342 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.598 W/kg

SAR(1 g) =0.263 W/kg; SAR(10 g) = 0.166 W/kg

Maximum value of SAR (measured) = 0.379 W/kg

-1.20

-2.40

-3.60

-4.80

-6.00
0 dB = 0.379W/kg = -4.21dBW/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
Test Plot 2#: WLAN B Mode B Left Low Channel

DUT: iPhone speaker and charging case; Type: PERIDUO6

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f=2412 MHz; 6 = 1.944 S/m; er = 53.232; p = 1000 kg/m’

Phantom section: Flat Section
DASYS5 Configuration:

e Probe: EX3DV4 - SN7329; ConvF(7.2, 7.2, 7.2); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/9/18

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QD000P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

Body/ WLAN Mode B Left /Area Scan (71x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.246 W/kg

Body/ WLAN Mode B Left /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.70 V/m; Power Drift = 0.09dB

Peak SAR (extrapolated) = 0.189 W/kg

SAR( g) =0.086W/kg; SAR(10 g) = 0.055W/kg

Maximum value of SAR (measured) = 0.162W/kg

-1.20

-2.40

-3.60

-4.80

-6.00
0 dB = 0.162kg = -7.90W/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)

Test Plot 3#: WLAN Mode B Front Low Channel

DUT: iPhone speaker and charging case; Type: PERIDUO6

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f=2412 MHz; 6 = 1.944 S/m; er = 53.232; p = 1000 kg/m’

Phantom section: Flat Section
DASYS5 Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(7.2, 7.2, 7.2); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/9/18

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QD000P40CD; Serial: TP:1874
e  Measurement SW: DASYS52, Version 52.8 (8);

Body/WLAN Mode B Front/Area Scan (91x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0605 W/kg

Body/WLAN Mode B Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.24 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.441W/kg

SAR(1 g) = 0.176W/kg; SAR(10 g) = 0.11Wkg

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

-1.20

-2.40

-3.60

-4.80

-6.00
0 dB = 0.365 W/kg = -4.38dBW/kg
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APPENDIX A - MEASUREMENT UNCERTAINTY

According to IEEE1528:2013, the uncertainty budget has been determined for the Head SAR measurement

system and is given in the following Table.

Source of Tolerance Probability . ¢! ¢! Standa.r o Standa.r .
Uncertaint Value Distribution Divisor 1-g) (10-g) Uncertainty | Uncertainty
Y & ¥l oapw | aeg9%
Measurement System
Probe Calibration 35 normal 1 1 1 35 35
1
Axial Isotropy 3.7 rectangular \/5 (1-cp)'? {a -/czp ) 1.5 1.5
Hemispherical Isotropy 10.9 rectangular ﬁ \ep \ep 4.4 4.4
Boundary Effect 1.0 rectangular 3 1 1 0.6 0.6
Linearity 4.7 rectangular ﬁ 1 1 2.7 2.7
Detection Limit 1.0 rectangular \/5 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular \/5 1 1 0.5 0.5
Integration Time 1.7 rectangular \/5 1 1 1.0 1.0
RF Ambient Condition
Noise 0.6 rectangular 3 1 1 0.3 0.3
RF Ambient Condition -
Reflections 3.0 rectangular J§ 1 1 1.7 1.7
Probe Positioner Mech.
Restrictions 0.4 rectangular \/5 1 1 0.2 0.2
Probe Positioning with
respect to Phantom 2.9 rectangular ﬁ 1 1 1.7 1.7
Shell
Extrapolation and
Integration 3.7 rectangular 3 1 1 2.1 2.1
Test sample related
Test sample positioning 2.0 normal 1 1 1 2.0 2.0
Device Holder 4.0 normal 1 1 1 6.215 6.215
Uncertainty
Drift of Output Power 5.0 rectangular J§ 1 1 2.67 2.67
Phantom and Setup
Phantom Uncertainty 34 rectangular \/5 1 1 2.0 2.0
SAR correction
in permittivity and 1.2 normal 1 1 0.85 1.2 1.0
conductivity
Liquid conductivity 5.0 normal 1 078 | 071 3.9 3.6
measurement
Liquid permittivity 5.0 normal 1 025 | 029 13 15
measurement
ConduCUV‘g;temperat 11 rectangular J3 078 | 071 0.5 0.5
P e“m““”tyre_temp cratu 13 rectangular J3 023 | 023 0.2 0.2
Combined Uncertainty RSS 10.78 10.55
Expanded uncertainty Normal(k=2) 21.56 21.10
(coverage factor=2)
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According to IEC62209-2:2010, the uncertainty budget has been determined for theBody SAR

measurement system and is given in the following Table.

Source of Tolerance Probability . ¢! ¢! Standa.r g Standa.r g
Uncertainty Value Distribution | PV | (1g) | (10-g | Uncertainty | Uncertainty
8 g1 ap% | a9%
Measurement System
Probe Calibration 35 normal 1 1 1 3.5 35
Axial Isotropy 3.7 rectangular NE) 1 1 1.5 1.5
Boundary Effect 1.0 rectangular 3 1 1 0.6 0.6
Linearity 4.7 rectangular ﬁ 1 1 2.7 2.7
Detection Limit 1.0 rectangular \/5 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular \/5 1 1 0.5 0.5
Integration Time 1.7 rectangular \/5 1 1 1.0 1.0
RF Ambient Condition
Noise 0.6 rectangular NE) 1 1 0.3 0.3
RF Ambient Condition -
Reflections 3.0 rectangular ﬁ 1 1 1.7 1.7
Probe Positioner Mech.
Restrictions 0.4 rectangular \/5 1 1 0.2 0.2
Probe Positioning with
respect to Phantom 2.9 rectangular ﬁ 1 1 1.7 1.7
Shell
Extrapolation and
Integration 3.7 rectangular B 1 1 2.1 2.1
Test sample related
Test sample positioning 2.0 normal 1 1 1 2.0 2.0
Device Holder 4.0 normal 1 1 1 6215 6215
Uncertainty
Drift of Output Power 5.0 rectangular 3 1 1 2.67 2.67
Phantom and Setup
Phantom Uncertainty 34 rectangular 3 1 1 2.0 2.0
SAR correction
in permittivity and 1.2 normal 1 1 0.84 1.2 1.0
conductivity
Liquid conductivity 5.0 normal 1 078 | 071 3.9 3.6
measurement
Liquid permittivity 5.0 normal 1 023 | 026 13 15
measurement
conductwlltl}r/e—temperat 1.1 rectangular 3 0.78 0.71 0.5 0.5
pe”nmw“yr;temperatu 13 rectangular J3 023 | 026 0.2 0.2
Combined Uncertainty RSS 9.58 9.49
Expanded uncertainty Normal(k=2) 19.16 18.98
(coverage factor=2)
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APPENDIX B — PROBE CALIBRATION CERTIFICATES

. . K i,

Calibration Laboratory of AN §  SchweizerischerKalikeiordinst

Schmid & Partnar e G Servies ssaas détalensage
Engineering AG i.f,f—a_? . g Servizio svizzorc d| tarstura

Founhaussirasse 43, BO04 Zurich, Sweitmrland ':-z__'::_.-l-\ . Bwiss Calibration Service

Arrrecliad by tha Raics Araditiban Ranies (SARY Accrediation ¥a.: SCS 0108

The Swiss Accreditation Service i= one of the signatories 1o the EA

riwttilateral Agrecment for the recognitisn of calibration certificates

ciem  BACL China (Vitec) Coriificate Ho- EX3-T329_Feb13

|CALIBRATICN CERTIFICATE

Objest EXZDV4 - SN:7320

Calraton progatunes) A CAL-01 vE, A CAL-23.v5, Of CAL=-25.V5
Calibration procedure for dosimetric E-field probes

Calibration date February 5, 2015

Ty calibrebon cedificals docun enla {he Eaceabldy 1 f@oanl slandards, which realoe tha physicol unts of meamuements (S1]
The measwemant: and ha uncadainlieswith covidonca probaziléy am gron en the Tallawing pages snd g par of [ha catlicate

All calibratizng haea beenconduded 0 e closed Iabarstany Faelny: endronmen temperalure (22 & 'C @nd humicly < T0%

Calbralion Equgmant used (MATE critical for caibeasion)

[Prmary Standargz | 1D CalDale (Corlificaio W) | Sohedded Caibratior
Powar mear £44108 GEA1EIETA | Ba-Apetd fo, 2901B1) [ ape1s ¥
Powar sansor E44124 MY41480087 0Z-Api-14 Mo, 297-01811) Ape 15
Falaronce 3 o8 Adlenuatsr 5: Sallnd (42 APl P 210191 | Apr-13 |
Ralaranga 20 dB Atenualor | BM: BA27T (20 O-hpr-14 o, 217-0181 | Apr-18 1
PefEreris 30 @ AU i, 83120 (1) O3 o 217-01 B0 Apr-13 [
| Refaronca Proon E530W T 50-Dec-1d [Ma. ES3-3013_Dec 4] Dpe-15 |
=S Shi; GE0 i Jan-15 ko DUAEL.GE0_lan15) I, ¢ |
Serondary Standands o GCheci Date (in house) Schaduled Chack
RF generctar HP DEADC LIS3E4IU0N 700 4-fuig-0i {in hauss check Apr-13] | I house el Ape-6 |
| Mtaek Snalyzer H2 BTSIE LS 57 300585 18-221-01 jin hause check Cel-14) In houie el Dcl-15 |
T MErg Function
Cadaated by Claudia Leibiar Lescralory Teshnisan
Aporowod by; Kt Pokirnic Tachnical Managar

Issuedt Febuary 0, 2015
| This cabbrsban cobficatashall not be repraduced excepl in fullwithou wmle']_;:-nr{:-.-il o 1ha laboraiony |

Credilivasls Mo FY3-TAH0_Fehiln Page 1 ol 11
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Callbrallon Laboratory of Q"::\L_Ij.:"':.-__ :‘ﬂ'-‘::!".__ §  Schweizeriscier Kol brisrdionst

Schmid & Pariner o= H £, \ C Sorvice suizs d'élalonnage
Englneenng L] Tl A4 & 5 Servic o viara o e

Zaughnussrasse 43, Bl Zurich, Switeeriand *gf&-:‘:;:'?"y -—-_:,1' awss Galioration Servicd

Accmditad by e Swes Anreditnion Serdos (545 Accraditation No: SCS 0108

The Swiss Accreditation Service s ane of th signatorios tothe EA

Mulilataral Agraenant for the recognition of alibration cerfficates

Glossary:

TEL tissue simulating liquid

NO3Mx, 2 serailvity in free spaca

ConvF sersitvity in TEL / NORMxy,z

Li:F e Conpression paing

CF crest factar { Teuty_cyele) of the RF signal

A B C,C modulatien depandert linesnzaticn paramatees

Polarization @ @ ratation arawnd probe axis

Palarizalion & A redadian asound an axie that iz in tha plana memal fo peebe axis (20 measuement center).

i.e. &= 0is nomal to probe axis
Connector Angle information wsed in DASY =ystem o align probe sensor X o the robot coord nate systerm

Calibration is Performed According to the Following Standards:

aj

B)

IEEE Sid 1528-2013, "IEEE Recommended Fraclice for Determining the Peak Spatal-fveraged Specific
Absorpion Rate (SAR) in the Himan Head from Wirekzss Communizations Devicas: Measunmmen:
Techniuees”, Juns 2013

IEC §2300-1, “Procedure to measure the Spacific Absemlion Rate (3AR) ‘or hand-held devices used in close
proncmity to the ear (frequency range of 300 MHz to 3 3Hz)". February 2005

Methods Appliec and Interpretation of Parameters:

MORM:.y,2: Assessed for E-fiekd polerization 8 =0 (f < 500 bHz in TEM-cell; f = 1800 MHz: R22 wa-rsgruuﬂ&]
WORM,y,z are only internediate values, ie., the uncerainties of NORMy,Z does no affec the E*-field
uncerteinty irside TSL (See balow Canae).

MOBM)x, .2 = NORMx,y.z * frequency_response (see Frequency Respaonse Chart), This lnearization is
mplemeantedin DASY4 sofwars versons latar than 4.2, The uncenainty of the Tequeancy response Is moluded
in the slated ancerminty of ConvF.

ULy, 2 UGH ara numencal INeanzaton aramelers assesied based on the data of powe: sweep will CwW
signal (no unzerainty reguired) DCP does not depend on frequency nor nedia.

FAR; FAR I50he Peak 1o Fwarzgs Ralo that 15 nom calfaraiesd ol deermmimd Dased un e b':dlldl
characlenslics

.C}:‘_lp'. 7 By, ¥ Cx )2 Dx y.z; WRx,y.2: A, B, G, Dare aumerical Binesarizalioo paraneie s asssssed based on
the data of pewer sweep lor specific modulation sgnal, The parameters do not depend on frequency nor

madia, VD o the masinum calbratins rangs axprassed in DUE ualiane arcnco e dinda

MR sl T CEADMELON rRngs SXprEERE Tt WAONITRE D

ConvF and Bounderny Effect Parametars: Assessed inflal phantom using E-field {or Temperature Transfer
Standard for [ = 800 MHZ and ingide waveguide using analyizal fisd distibutions hased on power
migasuemnants for | = B0 Mz The same setups are uzed for assessmant of the parameles applied for
koundary compensation lalpha depth) of which tvpical uncerainly values are given, These paramsters are
used ir DASTS soflware 10 Improve probe accuracy chse to e bowndary, The sensilivity in TSL comesponds
o NOFMy,y.2 * CanvF whereby the uncertainty carresponds lo that given for CamvF, A frequency deperdent
CovaeF s uzsed in DASY verskor 4.4 and higher which alows sdending the validty from & 50MHz 1o = 100
MHz.

Spteivad isciropy (30 dawlation from isctropy): ina field of low gradients realized using o fia phantorn
exposed by & palch anteana.

Sensor Offsef: The sensor offast coreaponda to e offsct of viduol measwoment centor from the proba tip
{on prebe axs). Mo tolerence required

Carwmasior A Thi angle | assesied using the informatioa gamed by determingeg e NORE 1w
uncerainty reguined),

Cemicate Mo EXi-T59_Feiid Page 2 ol 11
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EX3DV4 — SN;TI28

Probe EX3DV4

SN:7329

Manufactured:  December 11, 2014
Calibrated: February 5, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Febrnuary 5, 2015

Certificale Mo: EX3-T329_Feb15 Page 3 of 11
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EXI0DVA- SM:T329 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Basie Calibration Parameters
Sonsor X Sersor Y Sansor X Ursc (k=2 )
Narm (pVmE® 0.48 043 Q.46 +10.1 %
DCP (mV]® BE.T a7.6 4.2

Modulation Calibration Parameters

uip Communication System Name A B c D VR Unct
dB dBv v dB mv {k=2}
0 W x| oo . 1.0 0.00 | 1378 | #10%
¥ oo .o 1.0 147.0
2 0.0 0.0 1.0 150.5

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

+ Thes wcastainlies of Harmi.Y,2 do not alfect tha E*-fickd ureceriainy inside THL (260 Peges § and §),
Mu

n f T unCerainty not fequined.

¥ Unacartairty is determined using the max, devialian brom lingar res| applying eclangular dsifbuticn and is axpressad for the souane of e
el warbue,

Ceriificale Ho: EX3-T329_Febls Papge 4 ol 11
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EX30Vid= SN-T328 Fabmuary 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet,
| {MHE)® | Pormittivity” {sim)* ConwF X _| ConvEY | ComvFZ ha® |  (mm] (k=2)
| 900 41.5 0.97 8.52 9.52 9.52 040 | 086 | 2120% |
1750 40.1 1.37 812 8.12 812 | 020 | 080 | £120% |
1900 40.0 1.40 7.88 7.88 788 068 | 061 | £120%
2450 38.2 1.80 7.06 7.06 7.08 033 | 084 | £120%

© Fragusncy validiy above 300 Mz of £ 100 Mz only applies far DASY wi 4 aad higher (s0e Poge 2), else it i restricied 1o 50 MHz. The
uncertainty & the ASS of the CanvF uncaitanty 84 caibealon frequency and the uncartainty faf the indeated requancy band. Freouency validity
balpw 300 MiHz s = 10, 28, 40, 50 ard 70 MHz lee ConvF assessments at 30, B4, 120, 150 snd 220 MHE respecively. Above 5§ GHz Fequancy
walidity ean be extanded (o + 110 MMz, ] ]
¥ i trequancies below 3 GHz, the validity of sswe parsmaters (o and o) can ba relkaced 1o 3 10% ¥ lguid compensation formula i applisd to
measured SAR valuss, A frequenceas abava 3 GHE, the walidity of Fsgue perameters (c and o) is nestrcted 1o + 5%, The uncariainty is the R3S of
fhe ConwF uncertaity for indicated largel lissue parametars.

AlphaiDapth are determined during calbration, SPEAD warants that the remaining deviation cue 1o the boundary effec afler compensalicn &
abaarys bess (han & 1% for froquancias batow 3 GHz and below & 2% for fequencies batwean 3-6 GHz at any distance lager than hall the probe o
diamales from tea bouncany.

Canificale No: EX3-7320_Febis Page 5af 11
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EXI3DV4a- SM:T329 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © P-R.f:ﬂil:ljr:rr‘ cun[ginlﬂgm ConvF X | ComvF Y | ComF2Z | Alpha ® mﬂ I:Jlri—gl
900 55.0 1.05 91T 94T 947 041 0.90 +12.0%
1750 534 1.48 785 T8 T.85 0.0 0.64 +12.0%
1900 533 152 158 | 156 756 | 056 | 0.0 | +120%
2480 52.7 195 7.20 7.20 7.20 078 | 059 | £120%

% Fraquancy validity abowe 300 MHZ of & 100 MHE anty apples tor [ASY w8 4 and highar {see Page 2), elss il i resincled 1o £ 50 Mz The:
uncetEnty i the RSS of Be ConwF uncenainty s cabibration frequency and the uncentginty for e indicated fresquancy band. Frequency validity
Below 300 Bz is = 10, 35, 40, 50 ard 0 MHz for Conef assessmients al 30, B4, 128, 150 snd 220 MHz respasively. Absve 5 GH2 Feguerey
validity can be exbandad bo & 110 Mz,

* A frequencios beltw 3 GHz, the validily of issue parametars (¢ and a) can be relaxed bo + 10% i Iquid compensation formada & applisd i
measured SAR values. A1 frequancies above 3 GHe. the validity of lissus parsmelars (¢ ard o) . restricted 1o + 5%. The uncerlainty & the RE5S of
the ConvF urcarainty for indcated tageal lissus paramalers, -

# Alpha/Dapth are dalemmined suring calbmbicn, SPEAG warants thal the remaining deviation dug b the beengany offiect after compensalion it
Blwarys bess Ihan = 1% for frequeencios beelow 3 Gz and below & 2% tor Sequencsss betweaen 3-6: GHz at any distance Langer Whan hall e probs o
diameter fom he Boundary.

Certificate No: EX3-T3X_Feb15 Page & of 11
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BN A= NP Y Fuelwueny 3, 2013

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

Frecuancy responsa (sormalized)
=
k

o 500 1000 1500 2000 2800 W
{ [MHz)

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=)

Carificats Mo EX3 7220_Fab1E Fage T of 11
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Ex3Dva— SN:T320

February 5, 2015

Receiving Pattern (¢), 3 = 0°

f=AN0 MHz TFM
L [} ]
Tot x ¥

Enar [d5)

HLEE = 1|.= ﬂ—\..-—g.,::h_! g .ﬂ-:'-"'-'.\!p.-

f=1800 MHz R22

Tot A X

g Bie=B-8F

| ]
1800 AdHa 5T

U neartainty of Axial lsoiropy Assesament: £ 0.5% (k=2)

Cartificats No: EX3-TE29 Feb1S

fage 8 of 11
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EX30NA- Sh:7339 Fabrugry 5, 2015

Dynamic Range f(SARpeaq)
(TEM cell , for= 1900 MHZ)

107
e ¥
2;. 10— S|
= | i 1 |
C F |
u o
i 4
£ 10°= " .n =
g [0 138 . ' =
I 1 . X —TLINL I H np e =t ;
10 1 o 10° 10 [ 10
SAR [rwiem3]
_*] 5]
rot compensabed compensated
8 L .
B 0 e TP S S S T § i
w L
e i LEioh b8l
102 10-2 g A m (i 102
SAR [miWicmd]
EX [&]
not campensated emmrrmEn G aled
Uncertainty of Linearity Assessmant; & 0,6% (k=2)
Certiicale No: EX3-7329_Febis Page 8 of 11
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8, 2016
EX3DVa- SN:T320 February 5, 2

Conversion Factor Assessment

1= 900 MHZ, WELS R (H_comF) f= 1750 MHz WELE R22 (H_convF)
]
10 "-L_
I
g 3
= 5 M 7l
Deviation from Isotropy in Liquid
Errar (b, &), =000 MHz
1.0
0.8
0.8
= 04
o 02
;‘;1 oo
-0.2
=04
-06
-0.8
=1.0
o
&0
o
40 -08 -08 04 -02 00 02 D4 05 08 1.2
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate Mo; EX3-7329_Feb13 Page 10.af 11
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EXIDN4— GM:7I29

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters
Sermwm H.I.Iﬂl'lg'ﬂl'l'lh'll Inanguisr
Connactor Angle () 4.5
Machanical Surface Detection Fode enablad

“Opiical Surface Datection Mode dicabied
Prabe Owarall Lengih 337 mm
Probe Body Diametes 10 men
Tip Longtn T e
Tip Diameter 25mm
Proba Tip to Sensor X Calibration Paint - Tmm
Probe Tip to Sensor ¥ Cslibeation Print 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measuremnant Distance from Surface 14 mm

Certificate Mo: CX3-7329_Fabis
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APPENDIX C — DIPOLE CALIBRATION CERTIFICATES

. . Uy
Calibration Laboratory of \.\‘“\H\:/_L"'/,, S  Schweizerischer Kalibrierdienst
- = -

Schmid & Partner iﬁﬁ c Service suisse d'étalonnage
Enginee ring AG !_’//_‘—-__,_\m\ = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland /;F\:\_;‘ S swiss calibration Service

AT
Accredited 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

Client BACL Gertificate No: D2450V2-971_Jul15

|CALIBRATION CERTIFICATE
|

Objact D2450V2 - SN:971

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: July 08, 2015

This calibration cerificate 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 centificate.

All calibrations have been conducted in the closed labaratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Cerificate No.) Scheduled Calibration
Power meler EPM-442A GB37480704 07-Qct-14 (No. 217-02020) Qct-15
Power sensor HP B481A U837202783 07-Oct-14 (No. 217-02020) Oct-15
Power sensor HP B481A MY41092317 07-Oct-14 (Mo. 217-02021) Oct-15
Refarence 20 dB Altenualor SN: 5058 (20K) 01-Apr-15 (No. 217-02131) Mar-186
Type-N mismalch combinalion SN: 5047.2 / 06327 01-Apr-15 (Ne. 217-02134) Mar-16
Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15
DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15
Secondary Standards 1D # Check Date (in house) Scheduled Check
RF generator R&S SMT-06 100005 04-Aug-89 (in house check Oct-13) In house check: Oct-16
Metwork Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Ocl-14) In house check: Oct-15
Name Function Signature
Calibrated by: Jeton Kastrati Labaratory Technician P 7
\ "
Approved by: Katja Pokovic Technical Manager =3

Issued: July 9, 2015

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

Certificate No: D2450V2-971_Jull5 Page 1 of 8

SAR Evaluation Report Page 43 of51




Bay Area Compliance Laboratories Corp.(Dongguan) Report No:RSH151112050-20A

Calibration Laboratory of S, S Schweizerischer Kalibricrdienst
Schmid & Partner iEE“““\"-—T—’—//m c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland "/,df_r::“\\‘.\“ S Swiss Calibration Service
LTI
Accredited 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

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

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
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: D2450V2-971_Jul15 Page 2 of 8
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Report No:RSH151112050-20A

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

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 30.2 1.80 mho/m
Measured Head TSL parameters (220 0.2)°C 379+6% 1.88 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W

25.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0£0.2)°C 524+6% 203 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 12.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.05 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-971_Jul15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed peint 535Q+19jQ
Retumn Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 505Q +3.6Q
Return Loss -28.8dB

General Antenna Parameters and Design

I Electrical Delay {one direction) l 1.155 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 sill
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 December 30, 2014
Cerificate No: D2450V2-971_Jul15 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:971

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

Medium parameters used: = 2450 MHz; 6 = .88 S/m; g, = 37.9; p = 1000 I-:g,’mJ
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
« DASY52 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=5mm, dy=5mm, dz=5mm

Reference Value = 101.3 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

dB

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 18.0 W/kg = 12.55 dBW/ke

Certificate No: D2450V2-971_Jul15 Page 5 of 8
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Impedance Measurement Plot for Head TSL

& Jul 2015
124.47 ¢

CH 511 1. U kS

1.9160 &

Avgy

16

Hld

CH2 S11  LOB 5 dB/REF -20 dB

ca

21-28.

12:55:24

H 2 450,000 800 MHz

287 dB 2 450.000 000 MHz

Fw
159

Hld

START 2 250,000 000 MHz

STOP 2 650,000 800 MHz

Certificate No: D2450V2-971_Jul15 Page 6 of 8
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DASYS5 Validation Report for Body TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:971

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

Medium parameters used: = 2450 MHz; 6 = 2.03 S/m; &, = 52.4; p = 1000 kg;’m“'
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002

«  DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 94.67 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.05 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

dB

-4.00

-8.00
-12.00

-16.00

-20.00

0dB =17.0 W/kg=12.30 dBW/kg

Certificate No: D2450V2-971_Jul15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

EHI] s11 1 U Fs 21 50.520 a

L]

Del

Ca i
¥
\

Hid

CHZ S11  LOG 5 dB/REF -28 dB

3.6191 « 235,10 pH

8 Jul 2815 12:54:36
2 450.000 000 MHz

2:-28.782 dB 2 450.000 200 MHz

| | { | | | !

Ca , i

5
fivg | | ! \ ,YV 1
16 _)’,
NA—— .
Hid T e T 2 T
START 2 250.000 BOD MH= STOP 2 650,000 000 MHz

Certificate No: D2450V2-871_Jul15 Page Bof 8

SAR Evaluation Report Page 50 of51




Bay Area Compliance Laboratories Corp.(Dongguan) Report No:RSH151112050-20A

APPENDIX D-TEST POSITION PHOTOS AND EUT PHOTOS

Please refer to attachment.

#xaik END OF REPORT ¥+
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