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Test report
REFERENCE STANDARDS:

FCC 47CFR Part 2.1093, Published RF Exposure KDB Procedures,
ISED RSS -102 Issue 5:2015

Identification of item tested.........ccceeveevvervennenneenet  Smart Watch

Trade ¢ Polar

Model and /or type reference .......ceeveercsvensennst 1V

Other identification of the product .........ccceee....:.  FCC ID: INW1V

Final HW version : 55521.05

Final SW version : MWD41

Features ¢GPS, Bluetooth 4+1+HS, Wi-Fi 802.11 b/g/n
Manufacturer : POLAR ELECTRO OY

Professorintie 5, 90440 Kempele, Finland

Test method requested, standard...........ccceeeueeenc? 1. FCC 47 CFR Part 2.1093. (1()_1_14 Edition) Radjoﬁ-equency
radiation exposure evaluation: portable devices.

2. FCC OET KDB 447498 D01 General RF Exposure Guidance
v06 (October 2015)

3. FCC OET KDB 865664 D0l - SAR Measurement
Requirements for 100 MHz to 6 GHz v01r04 (August 2015).

4. FCC OET KDB 865664 D02 RF Exposure Reporting v01r02
(October 2015)

5. FCC OET KDB 248227 D01 802.11 Wi-Fi SAR v02r02
(October 2015).

6. ISED RSS-102 Issue 5 (2015-03) — Radio Frequency Exposure
Compliance of Radiocommunication Apparatus (All Frequency
Bands)

7. Canada's Safety Code No.6 — Limits of Human Exposure to

Radiofrequency Electromag-netic Fields in the Frequency
Range from 3 kHz to 300 GHz .
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Summary . Considering the results of the performed test according to FCC
47CFR Part 2.1093 and ISED RSS-102 Issue 5, the item under test
is IN COMPLIANCE with the requested specifications specified in
the standards.

The maximum 10g volume averaged SAR found during this test
into the extremity exposure condition has been 0.321 W/kg, for
802.11 b mode.

NOTE: The results presented in this Test Report apply only to the
particular item under test established in page 1 of this document, as
presented for test on the date(s) shown in section, “USAGE OF
SAMPLES, TESTING PERIOD AND ENVIRONMENTAL

CONDITIONS”.
Approved by (name / position & signature) .......  Francisco Cafias zi/'\ql:CSISCO
Regulatory Lab Director ESCRIBANO
2016.08.12
11:35:01 +02'00'
Date of issue : 2016-08-12
Report template No : FDTO8 18
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Competences and guarantees

AT4 wireless is a testing laboratory accredited by the National Accreditation Body (ENAC -Entidad Nacional de
Acreditacion), to perform the tests indicated in the Certificate No. 51/LE 147.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the data presented in this report, which is the result of the measurements and
the tests performed to the item under test on the date and under the conditions stated on the report and, it is based on
the knowledge and technical facilities available at AT4 wireless at the time of performance of the test.

AT4 wireless is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of AT4 wireless.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of AT4 wireless.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of AT4 wireless and the Accreditation Bodies.

Uncertainty
Uncertainty (factor k=2) was calculated according to the following documents:

1. FCC OET KDB 865664 D01 - SAR Measurement Requirements for 100 MHz to 6 GHz v01r04 (August 2015).
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Usage of samples

Samples undergoing test have been selected by: the client

Sample M/01 is composed of the following elements:

Control N°

Description Serial N°

D DEKRA

Date of reception

48496/011 Smart Watch (RF conducted) 1V

C6171V0000668

10/06/2016

Sample M/02 is composed of the following elements:

Control N° Description Serial N° Date of reception
48496/007 Smart Watch 1\ C6171V0000627 10/06/2016
48496/032 Smart Watch 1\ C6171V0000618 20/06/2016

1.Sample M/01 has undergone the test(s) specified in subclause “Test method requested”: Conducted average output power.

2.Sample M/02 has undergone the test(s) specified in subclause “Test method requested”: SAR evaluation for 802.11 modes.

Test sample description

The test sample consists of a Smart Watch.

Identification of the client

Company name: POLAR ELECTRO OY

Postal Address: Professorintie 5, 90440 Kempele, Finland
Contact person: Laura Uusiméaki-Virpi

Job title / Department: Project Leader, Sales Items
Telephone: +358-50-5366443

e-mail: laura.uusimaki-virpi@polar.com

Testing period
The performed test started on 2016-06-22 and finished on 2016-08-09.

The tests have been performed at AT4 wireless.

Environmental conditions

In the laboratory for measurements, the following limits were not exceeded during the test:

Min. = 21.66 °C

Temperature Max. = 24.78 °C
1 = 0,

Relative humidity Min. = 43.38 %

Max. =51.63 %
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Remarks and comments

1: Testing of other required channels is not required according to FCC OET KDB 447498 D01 General RF Exposure
Guidance v06, paragraph “4.4.1. General SAR test reduction considerations”.

2: Only the plots of the highest reported SAR for each test position and mode/band are included in appendix C.

Used instrumentation

1. Dosimetric E-field probe EX3DV4 SPEAG

2. Data acquisition device SPEAG DAE4

3. Electro-optical converter SPEAG EOC3

4. 2450 MHz dipole validation kit SPEAG D2450V2

5. Robot Stiubli RX60BL

6.  Robot controller Staubli CM7MB

7. SAR measurement software SPEAG DASY52 V52.8.8.1222
8. SAR post processing software SPEAG SEMCAD X

9. Measurement server SPEAG DASYS SE UMS 011 BS
10. SAM head-body simulator SPEAG Twin SAM V4.0
11. Body Tissue Equivalent Liquids for 2450MHz band
12. Vector network analyzer Agilent FieldFox N9923A

13. Dielectric probe kit SPEAG DAK-3.5

14. Power sensor DC 50 MHz to 18 GHz R&S model NRP-Z81
15. Power meter Agilent E4419B

16. RF Generator R&S SMU200A

17. DC Power supply Agilent US002A

18. Dual directional coupler NARDA FSCM 99899

19. Power amplifier MITEQ AMF-4D-00400600-50-30P
20. 6 dB attenuator Weinschel 75 A-6-11

21. 20 dB attenuator Weinschel 75 A-20-11

22. SPEAG Mounting Device for Hand-Held Transmitters.
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Testing verdicts

Not applicable 2 N/A
Pass g P
Fail g F
Not measured : N/M
2450 MHz band
FCC 47CFR Part 2.1093 & Health Canada Safety Code 6 VERDICT
NA| P | F |[NM
(d)(2) 802.11b P

(d)(2) 802.11g
(d)(2) 802.11n20/n40
(d)(2) Bluetooth

|| T
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Appendix A — Test configuration
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1. GENERAL INTRODUCTION

1.1.  Application Standard

The Federal Communications Commission (FCC) sets the limits for General Population/Uncontrolled
exposure to radio frequency electromagnetic fields for transmitting devices designed to be used within 20
centimetres of the body of the user under FCC 47 CFR Part 2.1093 - “Radiofrequency radiation exposure
evaluation: portable devices”, paragraph (d)(2).

Innovation, Science and Economic Development Canada (formerly Industry Canada (ISED) regulates the
radio spectrum for all transmitters operated in Canada and sets the limits for General Population/Uncontrolled
exposure when the expsosure occurs at a distance of 0.2 m or less into the Health Canada Safety Code 6,
paragraph 2.1 “Basic restrictions”.

1.2. General requirements

The SAR measurement has been performed continuing the following considerations and environment
conditions:

- The ambient temperature shall be in the range of 18°C to 25°C and the variation shall not exceed +/-
2°C during the test.

- The ambient humidity shall be in the range of and 30% - 70%.

- The device battery shall be fully charged before each measurement.

1.3. Measurement system requirements

The measurement system used for SAR tests fulfils the procedural and technical requirements described at the
reference standards used.

1.4. Phantom requirements

The phantom for head worn is a simplified representation of the human anatomy and comprised of material
with electrical properties similar to the corresponding tissues in human body. The human model has the

following proportions:

Figure 1: Proportions of Phantom

The shell model is a shaped container and it has the representation shown in the following figure:

80-100 mm

Right Ear Side Left Ear Side

Figure 2: Proportions and shape of Phantom shell
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The phantom model for body measurements is an elliptical open-top container with a flat bottom, with the
following shape and dimensions:

S — 3

] f—
20202mm

—

400 £5mm

Figure 3: Proportions and shape of Phantom shell

1.5. Measurement Liquids requirements.

The liquids used to simulate the human tissues, must fulfils the requirements of the dielectric properties
required. These target dielectric properties per FCC OET KDB 865664 D01 instructions come from the dipole
and probe calibration data which are included in Appendix B, Section 3, of this document.

To minimize the effect of reflections on peak spatial-average SAR values, from the upper surface of the tissue-
equivalent liquid, the depth of the liquid should be at least 15 cm.
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2. MEASUREMENT SYSTEM

2.1. Measurement System

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

........

P

r e
CS8C

Figure 4: SAR Measurement system

e A standard high precision 6-axis robot (Stdubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

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

e A data acquisition electronics (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.

e 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.

e 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.

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

e A computer running Win7 professional operating system and the DASY5 software.

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

e The phantom, the device holder and other accessories according to the targeted measurement.
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Manufacturer Device Type

Schmid & Partner Engineering AG Dosimetric E-Field Probe EX3DV4
Schmid & Partner Engineering AG Data Acquisition Electronics DAE4
Schmid & Partner Engineering AG Electro-Optical Converter EOC3

Stéubli Robot RX60BL

Stéubli Robot controller CS7TMB
Schmid & Partner Engineering AG Measurement Server DASYS5 SE UMS 011 BS
Schmid & Partner Engineering AG SAM head-body simulator TWIN SAM V4.0
Schmid & Partner Engineering AG | Mounting Device for Hand-Held Transmitters SD000 HD1HA
Schmid & Partner Engineering AG Measurement Software DASYS52 V52.8.8.1222
Schmid & Partner Engineering AG Postprocessing Software SEMCAD X
Schmid & Partner Engineering AG 2450 MHz System Validation Dipole D2450V2

Agilent Vector Network Analyser FieldFox N9923A
Schmid & Partner Engineering AG Dielectric Probe Kit DAK-3.5

Table 1: Measurement Equipment
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Model EX3DV4
Symmetrical design with triangular core. Built-in shielding
Construction | against static charges. PEEK enclosure material (resistant to
organic solvents, e.g., DGBE).
10 MHz to > 6 GHz;
Frequency | | ; carity: 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 pnW/g)
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1.0 mm
Model DAE4
Signal amplifier, multiplexer, A/D converter, and control
logic. Serial optical link communication with DASY4/5
Construction embedded system (fully remote controlled). Two-step probe
tocuh detector for mechanical surface detection and
emergency robot stop.
Measurement | -100 to +300 mV (16 bit resolution and two range settings:
Range 4mV, 400mV)
Input Offsct <5 uV (with auto zero)
Voltage
Tnput 200 MOhm
Resistance
Input Blas <50 fA
Current
Model Twin SAM
The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in
IEEE 1528 and IEC 62209-1. It enables the dosimetric
evaluation of left and right hand phone usage as well as body
Construction | mounted usage at the flat phantom region. A cover prevents
— evaporation of the liquid. Reference markings on the phantom
—_—— ____'_ . allow the complete setup of all predefined phantom positions
1 -""'__r-— | and measurement grids by teaching three points with the
i robot.
' 4 Material Vinylester, glass fiber reinforced (VE-GF)
Liquid Compatible with all SPEAG tissue simulating liquids (incl.
Compatibility | DGBE type)
Shell Thickness | 2 £ 0.2 mm (6 + 0.2 mm at ear point)
Length: 1000 mm
Dimensions Width: 500 mm
Height: adjustable feet
Filling Volume | Approx. 25 liters
Wooden SPEAG standard phantom table
Support
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Model

Mounting Device for Hand-Held Transmitters

Construction

In combination with the Twin SAM V5.0/V5.0c or ELI
Phantoms, the Mounting Device for Hand-Held Transmitters
enables rotation of the mounted transmitter device to
specified spherical coordinates. At the heads, the rotation axis
is at the ear opening. Transmitter devices can be easily and
accurately positioned according to IEC 62209-1, IEEE 1528,
FCC, or other specifications. The device holder can be locked
for positioning at different phantom sections (left head, right
head, flat).

Material

Polyoxymethylene (POM)

Model

System Validations Kits 450 MHz — 6 GHz

Construction

Symmetrical dipole with I/4 balun. Enables measurement of
feedpoint impedance with NWA. Matched for use near flat
phantoms filled with tissue simulating solutions.

Frequency

450 MHz to 5800 MHz

Return Loss

20 dB at specified validation position

Dimensions
(length and
overall height
in mm)

Product Dipole length Overall height
D450V3 290.0 330.0
D750V3 179.0 330.0
D900V2 148.5 340.0
D1800V2 72.5 300.0
D2000V2 65.0 300.0
D2450V2 52.0 290.0
D2600V2 49.2 290.0
D5GHzV2 20.6 300.0
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2.2.  Test Positions of device relative to body

According to the FCC KDB 447498 D01 General RF Exposure Guidance, paragraph “4.2.3.Extremity
exposure conditions”, a flat phantom must be used if the exposure condition is more conservative than the
actual use conditions. For devices with irregular shapes or form factors that do not conform to a flat phantom,
and/or unusual operating configurations and exposure conditions, a KDB inquiry is also required to determine
the appropriate SAR measurements procedures.

Due to its curved back face, which introduces a separation distance between the flat phantom and the device,
and based on a previous FCC Inquiry, with tracking number 539966, and an ISED Inquiry, a more
conservative testing position has been search to perform testing. Measurements have been performed into the
flat side of the phantom (test position 1), into the ear side of the head phantom (test positions 2 and 3), into the
cheek side of the head phantom (test positions 4 and 5) and in the neck side (test positions 6 and 7),
determining test position 7 as the worst case testing configuration for SAR measurements. Please see
“Appendix F — Photographs” for further information.

2.3. Test to be performed

Testing has been performed at the worst device position previously described, using the centre, low-end and
the high-end frequencies of each supported transmitting technology and transmitting band.

2.4. Description of interpolation/extrapolation scheme

The local SAR inside the Phantom is measured using small dipole sensing elements inside a probe element.
The probe tip must not be in contact with the Phantoms surface in order to minimise measurement errors, but
the highest local SAR is obtained from measurements at a certain distances from the shell trough
extrapolation. The accurate assessment of the maximum SAR averaged over 1 gr and 10 gr. requires a very
fine resolution in the three dimensional scanned data array. Since the measurements have to be performed over
a limited time, the measured data have to be interpolated to provide an array of sufficient resolution.

The interpolation of 2D area scan is used after the initial area scan, at a fixed distance from the Phantom shell
wall. The initial scan data is collected with approx. 15 mm spatial resolution and this interpolation is used to
find the location of the local maximum for positioning the subsequent 3D scanning within a 1 mm resolution.

For the 3D scan, data is collected on a spatially regular 3D grid having 5 mm steps in both directions. After the
data collection by the SAR probe, the data are extrapolated in the depth direction to assign values to points in
the 3D array closer to the shell wall. A notional extrapolation value is also assigned to the first point outside
the shell wall so that subsequent interpolation schemes will be applicable right up to the shell wall boundary.

2.5. Determination of the largest peak spatial-average SAR

To determine the maximum value of the peak spatial-average SAR of a DUT, all device positions,
configurations and operational modes should be tested for each frequency band.

The averaging volume shall be chosen as 1gr. of contiguous tissue. The cubic volumes, over which the SAR
measurements are averaged after extrapolation and interpolation, are chosen in order to include the highest
values of local SAR.

The maximum SAR level for the DUT will be the maximum level obtained of the performed measurements,
and indicated in the previous points.
2.6. System Validation

Prior to the SAR measurements, system verification is done to verify the system accuracy. A complete SAR
evaluation is done using a half-wavelength dipole as source with the frequency of the mid-band channel of the
operating band, or within 10% of this channel.

The measured 1 gr. and 10 gr. SAR should be within 10% of the expected target values specified in the
calibration certificate of the dipole, for the specific tissue and frequency used.
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3. UNCERTAINTY

According to FCC OET KDB 865664 D01 - SAR Measurement Requirements for 100 MHz to 6 GHz v01r04
(August 2015), as the highest measured 1-g SAR has been < 1.5 W/kg, SAR measurement uncertainty analysis
described in IEEE Std 1528-2013 is not required in the actual SAR report, but it has been included for ISO 17025
accreditation.

Uncertainty for 300 MHz — 6 GHz

Uncertaint Probabilit () () ST SN
ERROR SOURCES value (£ © /))7 distribu tioi,l Divisor 1 ! 1 0' uncertainty uncertainty
’ & Sl U9E% | (109 E%)
Measurement Equipment
Probe Calibration 6.550 N 1 1 1 6.550 6.550
Axial Isotropy 4.700 R V3 0.7 0.7 1.899 1.899
Hemisfericall Isotropy 9.600 R V3 0.7 0.7 3.880 3.880
Boundary effect 2.000 R V3 1 1 1.155 1.155
Linearity 4.700 R V3 1 1 2.714 2.714
System Detection limits 1.000 R V3 1 1 0.577 0.577
Probe modulation response 6.100 R V3 1 1 3.522 3.522
Readout electronics 0.300 N 1 1 1 0.300 0.300
Response time 0.800 R V3 1 1 0.462 0.462
Integration time 2.600 R V3 1 1 1.501 1.501
RF Ambient noise 3.000 R V3 1 1 1.732 1.732
RF Ambient reflections 3.000 R V3 1 1 1.732 1.732
Probe positioner mech, 0.800 R \3 1 1 0.462 0.462
restrictions
Probe positioning with respect 6.700 R 3 1 1 3368 38368
to phantom shell
Max. SAR Eval. 4.000 R V3 1 1 2.309 2.309
Test Sample Related
Device holder uncertainty 2.900 N 1 1 1 2.900 2.900
Test sample positioning 3.600 N 1 1 1 3.600 3.600
Drift of output power 5.000 R V3 1 1 2.887 2.887
Phantom and Setup
Phantom uncertainty (shape 6.600 R \3 1 1 3811 3811
and thickness tolerances)
Algorithm for correcting SAR
for deviations in permittivity 1.900 R V3 1 0.84 1.097 0.921
and conductivity
Liquid conductivity (meas.) 2.454 N 1 0.78 | 0.71 1.914 1.742
Liquid permittivity (meas.) 2.454 N 1 0.26 | 0.26 0.6.38 0.638
Liquid conductivity - 3.400 R V3|08 | o7 1.531 1394
temperature uncertainty
Liquid permittivity - 0.400 R V3| 023 | 026 0.053 0.060
temperature uncertainty
m
Combined standard _ 2 2
uncertainty u.= \/;ci U, 12.82 12.76
Expanded uncertainty _
(confidence interval of 95%) ue =2.00 uc 25.64 2553

Table 2: Uncertainty Assessment for 300 MHz - 6 GHz
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4. SAR LIMIT
Having a worst case measurement, the SAR limit is valid for general population/uncontrolled exposure.

The SAR values have to be averaged over a mass of 1 gr. (SAR 1 gr.) with the shape of a cube and averaged
over a mass of 10 gr (Extremity SAR 10 gr). These levels couldn’t exceed the values indicated in the
application Standard:

SAR Limit
Standard Exposure SAR (W/ke)
FCC 47 CFR Part 2.1093, Paragraph (d)(2)
General population/Uncontrolled | SAR |4 1.6
Health Canada Safety Code 6, Paragraph 2.1.2
FCC 47 CFR Part 2.1093, Paragraph (d)(2) General population/Uncontrolled SAR 40
Health Canada Safety Code 6, Paragraph 2.1.2 Extremity e '

Table 3: SAR limits
5. DEVICE UNDER TEST

5.1. Dimensions

Dimensions Millimetres
Height x Width x Depth (Including curved part) 60.0 x32.0x 15.0 (25.0)
Overall Diagonal: 45.0
Display Diagonal: 35.0

Table 4: Dimensions

5.2.  Wireless Technology

Wireless Technology | Frequency Bands Modes
Wi-Fi 2.4 GHz - 802.11b/g/n (20MHz & 40MHz)
Bluetooth 2.4 GHz - Bluetooth

Table 5: Supported modes

5.3. Antenna Location

4 N\
TX antenna
O N
. J
FRONT FACE

Figure 5: Antenna diagram location sketch

Report No: (NIE)
48496RAN.002 Page 18 of 88 2016-08-12



AT4 wireless, S.A.U.

Parque Tecnolégico de Andalucia, @
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa A T4 D E KRA
www.at4wireless.com - C.I.F. A29 507 456 WireLess

a DEKRA company

Appendix B — Test results
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1. TEST CONDITIONS

1.1.  Power supply (V):
Vp = 3.8 Li-polymer rechargeable battery
Type of power supply = DC Voltage from rechargeable Li-lon 3.8 V battery.

1.2. Temperature (°C):
Th= +20.00 to +25.00

The subscript n indicates normal test conditions.

1.3. Test signal, Output Power and Frequencies

For the 802.11a/b/g/n modes, the device was put into operation by using a manufacturer proprietary test mode,
setting the maximum output power for each mode. The duty factor was set to maximum (aprox. 100%).

The actual SAR sample does not have accessible antenna connectors for conducted measurements, so the
conducted average output power was measured using others identical samples (M/01) provided by the
manufacturer with auxiliary external connectors that makes the measurements representative and applicable
for all the tested samples. See ‘usage of samples’ paragraph of this report.

The maximum conducted time-averaged power of the device for each mode was measured with a power
sensor R&S NRP-Z81.

A fully charged battery was used for every test sequence. In all operating bands and test positions, the
measurements were performed on the middle channel. In each band, for those positions where the maximum
averaged SAR was found, measurements were performed on the remaining required channels except those
with applicable test reductions '

1: See remarks and comments
The DUT doesn’t support simultaneous transmission, so only standalone transmission operation has been

evaluated.

The target power alignments for RF components declared by the manufacturer for each supported technology

are:

Band Maximum Output Power (dBm)
an 802.11b 802.11g 802.11n20 | 802.11n40 BT BR | BT EDR2 | BT EDR3 | BT LE
2.4 GHz 17.0 16.5 16.0 12.5 9.5 7.0 7.0 3.0

1.4. DUT and test-site configurations

All supported modes were tested for body exposure (10-g extremity SAR). The device under test was placed
with its back face against the head phantom surface into the neck zone, using body-tissue equivalent liquid to
perform the measurements. (See position 7, from “Appendix F — Photographs”).

Report No: (NIE)

48496RAN.002 Page 21 of 88 2016-08-12



AT4 wireless, S.A.U.
Parque Tecnolégico de Andalucia, {(‘J)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia A T \9 D E KRA
www.at4wireless.com - C.I.F. A29 507 456 WireLess

a DEKRA company

2. CONDUCTED AVERAGE POWER MEASUREMENTS
2.1. Wi-Fi

Band Mode Channel / Freq (MHz) Averaged Power (dBm)
1/2412 16.66
802.11b 6/2437 16.88
11/2462 16.96
1/2412 16.16
802.11g 6/2437 16.25
11/2462 16.22
24 GHz 12412 15.56
802.11n20 6/2437 15.63
11/2462 15.59
3/2422 12.16
802.11n40 6/2437 12.19
9/2452 12.15

2.2. Bluetooth

Average Output
B M h 1/F MH
and ode Channel / Freq ( 7) Power (dBm)
Bl L BR 0/2402 9.26
uetoot
39/2441 9.21
(GFSK)
78 /2480 8.75
- L EDRD 0/2402 6.63
uetoot!
2441 94
(n/4-DQPSK) iz ; 2480 2 26
2.4 GHz .
Bl 1 EDR3 0/2402 6.56
uetoot
(8-DPSK) 39/2441 6.87
78 /2480 6.48
0/2402 2.36
Bluetooth LE 39 /2441 2.55
78 /2480 1.62

Based on paragraph “4.3.1 Standalone SAR test exclusion considerations” of the KDB 447498 D01 - General
RF Exposure Guidance:

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

< 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR

Max. Conducted Min. T
ax. -onducte Max. Output Power ?n est Freq. Test
Protocol Output Power Distance Result )
(GHz) Exclusion
(dBm) (mW) (dBm) (mW) (mm)
Bluetooth 9.26 8.433 9.5 9.5 5 2.402 2.76 \

The computed value for Bluetooth is < 7.5, so Bluetooth mode qualifies for Standalone SAR test exclusion for 10-g
extremity SAR.
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According to ISED RSS-102 Issue 5 (2015-03) — Radio Frequency Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands), paragraph 2.5.1 Exemption Limits for Routine Evaluation — SAR Evaluation,
the device operates below the applicable output power level (adjusted for tune-up tolerance), for the specified
separation distance defined in Table 1. Output power level shall be the higher of the maximum conducted or
equivalent isotropically radiated power (e.i.r.p.) source-based, time-averaged output power.

The DUT has an antenna with a gain of -0.4 dBi, so the isotropically radiated power (e.i.r.p.) source-based, time-
averaged output power value will be lower than the time-averaged output power.

The exemption limits for the applicable separation distance have been calculated by linear interpolation for the
following operating frequencies:

Exposure Frequency Distance | Exemption Limits
condition (MHz) (mm) (mW)
2402 5 10.65
Eler SH’;? 2440 5 10.12
Y 2480 5 9.87

The evaluation for the applicable output power levels and exemption limits for each operating frequency will
be as follow:

Maximum Time Maximum Time IC Exemption
Technology Fr(;(}lgncy Avg. Power Avg. Power Limits Verdict
2) (dBm) (mW) (mW)
2402 9.26 8.43 10.65 \
Bluetooth BR 2440 9.21 8.34 10.12 N
2480 8.75 7.50 9.87 \

As all operating Bluetooth frequencies comply with SAR Test Exclusion Thresholds, according to the standard
ISED “RSS-102 Issue 5 (2015-03)” SAR testing is not required.

3. TISSUE PARAMETERS MEASUREMENTS

F Target Body Tissue Measured Body Tissue Deviation %
requency Measured

(MHz) Permittivity | Conductivity | Permittivity | Conductivity | Permittivity | Conductivity Date

€ 6 [S/m] € 6 [S/m] € 6 [S/m]
2450 52.7 1.95 51.21 2.01 -2.83 3.14 2016-08-09

Note: The dielectric properties have been measured by the contact probe method at 22° C.
Head and Muscle Tissue Simulation Liquids HBB1.1900-3800V3/M HBB1.1900-3800V3
Water 50-73%
Non-ionic detergents 27 — 50 % polyoxyethylenesorbitan monolaurate
NaCl 0-2%
Preservative 0.05 — 0.1% Preventol-D7
Safety relevant ingredients:
CAS-No. 55965-84-9 < 0.1 % aqueous preparation, containing 5-chloro-2-methyl-3(2H)-isothiazolone

and 2-methyyl-3(2H)-isothiazolone

CAS-No. 9005-64-5 <50 % polyoxyethylenesorbitan monolaurate
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4. SYSTEM CHECK MEASUREMENTS

4.1.

Validation results for Body TSL

AT-

NC)

WireLESS

a DEKRA company

Date Frequency | SAR SAR 1 W Target 1 W Norm. | Drift
(MHz) over | (W/kg) | SAR (W/kg) | SAR (W/kg) | (%)
1 gr. 13.20 52.1 53.13 1.97

2016/08/09 2450
10 gr. 6.16 24.4 24.79 1.61

5. MEASUREMENT RESULTS FOR SAR (SPECIFIC ABSORPTION RATE)

D DEKRA

5.1.  Summary maximum results for 10-g extremity SAR measurements
Reported SAR limit
Positi h 1
Band Mode D‘l’:t':l‘:;’é (F(rje a;';ec ; SAR 10-g SAR 10-g
quency. (W/kg) (W/kg)
Position 7 / 6
2450 MH 2.11 321 4.
S0 MHz 802.11b 0 mm (2437 MHz) 0.3 0
5.2. Results for Wi-Fi 2450 MHz Band.
... .. Freq Fast SAR 10-g Power
P D h 1
osition escription Mode Channe (MHz) (W/kg) Drift (%)
1 Flat Phantom 802.11b 6 2437 0.075 0.13
2 Head Phantom - Ear side 1 802.11b 6 2437 0.061 -0.07
3 Head Phantom -Ear side 2 802.11b 6 2437 0.064 0.25
4 Head Phantom - Cheek side 1 802.11b 6 2437 0.069 0.25
5 Head Phantom - Cheek side 2 802.11b 6 2437 0.150 0.15
6 Head Phantom - Neck side 1 802.11b 6 2437 0.150 0.27
7 Head Phantom — Neck side 2 802.11b 6 2437 0.282 0.05
Fast Max Output | Reported
i F AR 10- P Pl
Position (]1:11;:) Mode | Channel (D;I‘_’IC;) SAR 10-g | - /kO)g Dri(}:vfo;) Power SAR 10-g N(‘:t
(W/kg) g ¢ (dBm) (W/kg) )
7 0 802.11b 6 2437 0.282 0.312 0.05 17.0 0.321 1
7 0 802.11b 1 2412 NM!
7 0 802.11b 11 2462 NM!
1: See remarks and comments
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-2.4 GHz 802.11g/n OFDM modes

The highest reported SAR for 8§02.11b mode and worst case exposure condition is 0.321 W/Kg.

802.11 b Max declared Power = 17 dBm = 50.12 mW
802.11 g Max declared Power = 16.5 dBm = 44.67 mW
802.11 n20 Max declared Power = 16 dBm = 39.81 mW
802.11 n40 Max declared Power = 12.5 dBm = 17.78 mW

Adjusted SAR for 802.11g: 0.321 W/Kg x (44.67/50.12) = 0.286 W/Kg
Adjusted SAR for 802.11n20: 0.321 W/Kg x (39.81/50.12) = 0.255 W/Kg
Adjusted SAR for 802.11n40: 0.321 W/Kg x (17.78/50.12) = 0.114 W/Kg

As Adjusted SAR value for all 2.4 GHz 802.11g/n OFDM modes are < 1.2 W/Kg, SAR measurements are not
required for these 802.11 g/n OFDM modes.

5.3. Variability results.

According to KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, paragraph “2.8.1. SAR measurement
variability”, repeated measurements are required only when the measured SAR is > 0.80 W/kg.
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Appendix C — Measurement report
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802.11b — 2.4 GHz — Position 7 — Middle Channel — Plot N°1
Test Laboratory: AT4 Wireless; Date: 09/08/2016
DUT: Polar 1V; Type: Smart Watch; Serial: C6171V0000618

Communication System: UID 10012 - CAB, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps); Frequency: 2437 MHz; Duty
Cycle: 1:1.53815

Medium parameters used (interpolated): f= 2437 MHz; 6 = 1.994 S/m; &, = 51.213; p = 1000 kg/m’

Phantom section: Left Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3687; ConvF(6.84, 6.84, 6.84); Calibrated: 26/07/2016;

- Sensor-Surface: 3mm (Mechanical Surface Detection), Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn669; Calibrated: 18/07/2016

- Phantom: SAM head-body simulator ; Type: Twin SAM V4.0; Serial: ---

- Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Left Hand Side 2450 MHz/Position 7, Neck, M32/802.11b, 1Mbps, CH 6/Area Scan (101x71x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.879 W/kg

Left Hand Side 2450 MHz/Position 7, Neck, M32/802.11b, 1IMbps, CH 6/Zoom Scan (9x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 18.83 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) = 0.648 W/kg; SAR(10 g) = 0.312 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.706 W/kg

-10.00

0 dB =0.706 W/kg=-1.51 dBW/kg

Interpolated Max SAR Z Linc(z)

»

osit

7, Neck M32/802.11b, 1Mbps, GH 6:Zoom Scan;SAR cube 0
I medium

terpolated med

o
n s
ers used

T
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Validation results in 2450 MHz Band for Body TSL
Test Laboratory: AT4 Wireless; Date: 09/08/2016

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:756
Communication System: UID 0, CW (0); Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; 6 =2.01 S/m; &, =51.21; p=1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3687; ConvF(6.84, 6.84, 6.84); Calibrated: 26/07/2016;

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

- Electronics: DAE4 Sn669; Calibrated: 18/07/2016

- Phantom: SAM head-body simulator ; Type: Twin SAM V4.0; Serial: ---

- Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

D DEKRA

FCC System Performance Check with D2450V2 Dipole, 09-08-2016/d=10mm, Pin=250mW/Area Scan (61x61x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 17.8 W/kg

FCC System Performance Check with D2450V2 Dipole, 09-08-2016/d=10mm, Pin=250mW/Zoom Scan (7x8x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.59 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) =26.9 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.16 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 17.4 W/kg

-10.00

0dB=17.4 W/kg=12.41 dBW/kg

Interpolated Max SAR Z Line(z)

[— (=]
G=10mm, Pin=260mW Zoom Scan;SAR;cube O Markers

\
\

Wika
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accredilation Service (SAS) Accreditation No.:. SCS 0108
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Client AT4 Wireless Certificate No: DAE4-669_Jul16

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 669

Calibration procedure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: July 18, 2016

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards I D # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 | SN: 0810278 09-Sep-15 (No:17153) Sep-16

Secondary Standards | ID # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-Jan-16 (in house check) In house check: Jan-17

Calibrator Box V2.1 SE UMS 006 AA 1002 D05-Jan-16 (in house check) In house check: Jan-17
MName Function Signature

Calibrated by: Dominigue Stefien Technician @
Approved by: Fin Bomhoit Deputy Technical Manager % g i J
o JVSYRY
h

Issued: July 18, 2016

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

e Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

e The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e  Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: VValues on the internal AD converter
corresponding to zero input voltage

¢ Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

e Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-669_Jul16 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

aT4.2

WireLESS

a DEKRA company

High Range: 1LSB = B.1pV fullrange = -100...4300 mV
Low Range: 1LSBE = 61nV , fullrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X - z
High Range 403.329 £ 0.02% (k=2) | 403.880 £ 0.02% (k=2) | 404.240 * 0.02% (k=2)
Low Range 3.95541 + 1.50% (k=2) | 3.97473 £ 1.50% (k=2) | 3.97419 + 1.50% (k=2)
Connector Angle

Connector Angle to be used in DASY system

192.0°+1°

D> DEKRA
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200036.84 -0.47 -0.00
Channel X + Input 20009.62 4.22 0.c2
Channel X - Input -20001.84 3.36 -0.02
Channel Y + Input 200035.95 -1.37 -0.00
Channel Y + Input 20008.11 2.95 0.01
Channel Y = Input -20003.03 2.32 -0.01
Channel Z + Input 200036.35 -2.70 -0.00
Channel Z + Input 20008.87 3.78 0.02
Channel Z - Input -20003.08 225 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.08 -0.33 -0.02
Channel X + Input 201.62 0.14 0.07
Channel X - Input -198.88 -0.36 0.18
Channel Y + Input 2001.32 0.23 0.01
Channel Y + Input 200.95 -0.29 -0.14
Channel Y = Input -199.87 -1.04 0.52
Channel Z + Input 2001.30 0.12 0.01
Channel Z + Input 200.62 -0.62 -0.31
Channel Z - Input -200.16 -1.41 0.71

2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 218 0.63
- 200 0.50 -1.00
Channel Y 200 10.89 10.66
- 200 -13.07 -13.28
Channel Z 200 -10.00 -10.04
-200 7.66 7.47

3. Channel separation
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec

D> DEKRA

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -2.46 -2.83
Channel Y 200 8.89 - -1.72
Channel Z 200 2.97 6.84 -
Certificate No: DAE4-668_Jul16 Page 4 of 5
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4. AD-Converter Values with inputs shorted

aT4.2

WireLESS

a DEKRA company

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16074 15743
Channel Y 15795 15269
Channel Z 15996 15139

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ

Average (uV) min. Offset (uV) | max. Offset (LV) = I?:‘\;;ation
Channel X -1.07 2.29 0.53
Channel Y -0.99 1.48 0.38
Channel Z -1.09 2.02 0.48

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voliage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vcc)

+7.9

Supply (- Vec)

7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA)

Stand by (mA)

Transmitting (mA)

Supply (+ Vece)

+0.01

+6

+14

Supply (- Vec)

~0.01

-8

-9

D> DEKRA

Certificate No: DAE4-669_Jul16

Page 5 of 5

Report No: (NIE)
48496RAN.002

Page 35 of 88

2016-08-12



AT4 wireless, S.A.U.

Parque Tecnolégico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.at4wireless.com - C.I.F. A29 507 456

AT4©@

WineLess
a DEKRA company

4

Calibration Laboratory of

D DEKRA

_ s 5 Behweizsrischer Kalibsardivast
S'Ehl‘l'lllﬂ & F_"Hl"tEEGF o Servics suisse détaloamsgn
nginesning Servizio svizeers di laratura
Zoughpustirasss 43, 8004 Zurich, Swikerand *ﬁm 3 Bwiss Calibration Service

E

Accregings by the Swiss Accaditation Serdos [SAS)
Tha Suiss Acpeoditasion Servics Is ene of the signatorios b the EA
Multataral Agreamen for the recagnition of calibrtion certificates

chent  AT4 Wireless Cartfieate Ne: EX3-3687_ Jull6

Acoreditapon Ne.: SCS 0108

CALIBRATION CERTIFICATE

Ottt Ex30va - SN:3887

Cafbralion procedurneds) DA CAL-DT.vD, QA CAL-12vE OA CAL~14 we, CA CAL-23 S,
QA CAL-25.vE
Calibration procedure for dosimetric E- field probes

If.‘.'a'ihmrpe data: Jusly EE.ZU:IE

iTn'u cakbration oetiticata documents ihe rmoaabiity 1o nalional standans, which realize the physical unts of magsanemsants (51,
| The measuramrants and tho uncetsinties wilh sonhdancs probebiiy are gheen on the ftlowing peges and arg part of e curlilicate

Al catbeations v been Gondusied i e dosed laboratory facly: ervironment tempanabure (22 1 3170 aod hunidity < 70%

Caliration Equipmend usad (METE Giliced for calibration)

e Judy BY, 1015

Thim caibration cedificate shall nol be reproduted mocept i iUl without weistan approved of e lasera|ory.,

| Erimany Slenss e Cal Dt {Canticans N Sehadulsd Caibingon
| Pt muter NRP | &a vbarrs T-Apr-16 (Mo, 21 7-0BAR2IRE) AprAT
Pownr sersoy NRE-291 ap 103344, Di-hge-16 (o, 21 T-0288) AT
| P sersoe NRP-Z81 SR HEGME Df-Age-18 b 217-02288) Aare17
Reference 20 dBAlleraiaior SN B5277 (20x) O5-Ape 16 o, 24702293 Bep-17
Refsrancs Fiobe ES30W2 SR 3013 | A1-Duc-75 (Mo, ES3-3013_Dectf Dac: 18
[IAE4 S B | :23.Dec-15 (Mo, DAE4-550_ Dac15) Dpe-16
Satondary Saniars o | Chacs Qate (n housal Bihecied Chack
- Pirvesr meter E44.198 S GRaZeEaTe DE-Ap-1E (i hou g check Jun-16) Inhousa check: Jure-18
Forsor nansor B4 138 SH. My412pA0AT7 DE-Apr-£8 (i housa check Jun- 15 In Tkl ok Jun-1R
Py sensor 44124 SN 000110230 RE-Apr-T6 [in houtes chack Jus-16) In housa chadk Jun-18
RF gererater HP BE4E0 SH: LESRIU0IT00 Cd-Aug S (inhouse chook Jun14iF I bioee e Jun-180
Mabeirs Analyrss HP 87 53E SH: LT IR0EAE | BDet-0 [ haitesr chack Ded-15) Inv biovases check: Oct18 B
Mz e Functian’
Calbreted by Clacis Leukisr Lancestlery Tichnician 7
Approved by Kala Pananic Tathrical Manager ﬁ;"%}:
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: g BokwdSorscher KaFbriardionst
Schmid & Partner G Service suisse dtalanoge
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Accrodited hy S Swiss Aocraditalion Serdea [585) Accreditstion Mo.r SCS 0108
The Bwiss Accradilation Service isone of he signatorsas (o lhe EA
Multilaberal Agraement far the recognition of calibrathon carliicstes
Glossary:
TSL lissue simulaing liguid
NORM= vz sensilivity in free space
Canwr sersiivity n TSL | MORMx, v,z
Dce diode comprassion point
GF crest factor (fiduty_cyele) of the RF signal
AEC D madulation dependent nearization:parameters
Polasization g & rotation around probe axis
Polarization 3 ratation around an axis thal is in the plane nornal to probe axis Ja measurement cember),
e, & =10 & normal to probe axis
Cannector Angle information used In:ASY syatem to aton probe sensor X 1o the robat poardinabe svsiem

Caiibration is Performed According to the Following Standards:

el

&)
&)

d)

IEEE Sild 1528-2013, "IEEE Recommended Praclice for Datermining the Peak Spatial-Averaged Specific
Abeorption Rate (SAR) in the Human Head fram Wireless Communications Devices: Measuramaent
Technigues”, Jure 2013

IEC B2208-1, *Procedure o measure e Specific Absorplion Rabe (SAR) for hand-held devices used in ciose
proximity io ﬂ're ear (frequancy renge of 300 MHz o 3 GHzY, Februsry 2005

[EC BAZ08-2, "Procedure 1o determing e Specific Absarpbdn Rabe (SAR) For wireless communication devices
used inclose procimity to the human bady {frequemsey range of 30 MHz 106 GHz)®, March 2010

KDE 585664, "SAR Meazsuremeant Reguirements for 100 MHz o & GHz®

Methods Applied and Interpretation of Parameters:

-

NORMy, ¥,z Assesaad for E-fisld polarization & = 0 (f = 800 MHz in TEM-ca®; f> 1800 MHz R22 waveguics),
MORMx, v,z ateonly infermediale values, (e, the uncertainties of MORMz v,z does not affect the E”-fekd
uncartzinty insida TSL (see below ConuF),

NOBMx 2 = NOEMx, vz * Fegquenoy_mesponse (see Frequency Response Ghart): This linearization is
implemented in DASYY software versiong later than 4.2. The uncerainly of tha frequency redpongs iz includad
in the stated uncertainly of Som.

DCPx, p.z: DCF are numaricel Brearization parameters assessed besad onthe date of power swesp with- CW
sagnal {no uncertainty reguired). DOP does nol dapend on fegoency nor media,

PAR! PAR is the Peak o Beerage Ratio thatis not calbrated bul determined based on the signat
cheracteristios )

Az Bz Oxyz Oxyz VR z A, B, G D are numernical lineaszatlon parameters assessed based on
tha data of power sweep for specific modulation aignel. The pasemeters do not depend on frequency noe
media. W is the maximum calibration range expressed i RMS wiltage arrags ihe dicde,

CanvE and Boundary Effect Pararneters! Assessed in fal phantom wsing E-fiekd (or Temperahes Transfar
Standard for f £ 800 MHz) and inside waveguide using @nalyticsl field distributions based on power
measurements for = BOD MHZ; The same selups ane used for assessment of the paramelers applisd far
boundary compens=atian (aipha; depth) of which typical uncertainty velues are given. These parameters are
uged in DASYL softwane 10 improve prabe accuracy dose o the Eoundary, Thi sensitivity in TSL comesponds
o NORMx y.z % CanvE whereby he uncertsinty cormesponds to that given for CoawF. A frequency dependent
ConvF is wsed in DASY version 4.4 and higher which allows. extending the validity from 2 50 MHz to' + 100
BHz

Sphencal isoiropy (30 devialion frar isoiopy): i a field of lew gradiends realized using a flat phantom
exposed by a patch antanna,

Hengor Offzet The senacr offset comespomds to the offset of virual measurament canler Irom e probe tip
1N probe axis), Mo iolerance requined.

Connector Angie. The angle ia sssasaed uging the information gained by datermining the NOFRMY (na
untseriainky nequirad)

Cerlificals Ny, EX3-3687_Ju 16 Fape Zof 35
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Ex3DVA — SN:36ET Juiy 26, 2016

Probe EX3DV4

SN:3687

Manufactured: March 10, 2008
Calibrated: July 26, 2016

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 systeml)
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EX30VA- Sh36AT July 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3687

Basic Calibration Parameters

Sensor X Sansor¥ Sangor Unc [k=2} ‘|
Mooy (T .51 043 048 +i01% |
DR (] §9.5 EEE] 294 '

Modulation Calibration Parameters

i Communication System Mame A B C 1 VR Unc-
4B dBvLY | e mv (k=2 |
a ow X 0.0 0. 0 000 | WET | H0% |
Y 0.0 [ 10 | ~151.7 i
z 0.0 ¥ 14 | 1412 |

MNabe: For detais an UID parameters sae Appandis.

Eens:ur Model Parameters

| ci [ ¢z a T, | T& T3 T4 T TE |
| fF fF v msV | msV! ms 3 v !
| 5835 43E.6 655 | 2106 | 1.231 504 0647 | Cd3g 101
% SE.T A45.2 3641 7285 | 1615 5015 G758 | 0&f3 | toor |

z 57.03 42B4 3614 | 2348 | 1R53 5025 D8 0.586 1008 |

The reported uncertainty of measurement is stafed as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for 3 nommal distribution coresponds fo 2 coverage
probability of approximately 85%

2 Th& unsarates of Mo X7 oo nol afles] the B-Sald unceriznty insida TSL (see Pages § and 5),

* Mumerical linpartabon paramessr uncerlarty nol recined,
F Uincariainty i determ ned dming e na, desahion from linear respanss apphing rechnguion disirbdion and is manessed for the square.of the
Herd value,

Cenifeate Ny EXA-D887, Juiis Page & of 38
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EXIOWL- SN-I6ET July 26 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3687

Calibration Parameter Determined In Head Tissue Simulating Media

| £ [(MHz) femw ConvF X | ConvFY | ConvFZ | Alpha® Dfnfrl;_l}cr ;Ilr;i-lgl
2™ | Permi | EomvF X gL

450 435 087 9,84 9.84 564 gia | 130 | saawm

| 780 41.8 0.29 882 882 882 | 051 | 005 | i20%
B35 415 02,80 & 61 .61 861 0.55 088 | £120%
200 415 0.97 825 ] 825 038 103 £12.0°%
1640 | 403 1.28 8.10 a0 | g0 041 | DATF | £120%

| 1780 #0.9 1.37 7.83 743 753 043 | o081 | £120%
1800 400 140 L) il 731 .38 080 | £1z0%
2000 40,5 140 ] 723 7.23 033 | O8O0 | 120%
00 388 144 Fa 7.3 7.31 0.37 080 | £120%
2500 295 187 a4 | T2 F.24 035 | oae | +120%
2450 g2 180 G.BB. | G.BB g.a8 037 CBE | +120%
2600 284 1.88 6.73 6.73 673 D44 | GE | £120%

| G200 360 4.66 4.83 483 433, | 040 1.80 £13.1%
5300 358 478 4.58 4.58 4:58 g40 | B0 | #9489 %
560D 5 547 4.13 4313 | 413 0.50 180 1315
5800 353 527 a.24 4.24 424 | 050 180 | *131%

® Frecumcy valdhy abora 300 MFz of + 100 MHz only aaptes far DASY w8 4 and ighat (see Page 2), sl il is resvicted ta + 8 MHz, The
unedginly i the RES of the Com® uncertainty al cakbratien Wegquensy and the urcerainty for the indicaled requency bend, Frequency validty
beviorar A0 Ptz b5 4 10, 75, 40050 g 740 MHE Sar Convf sssessments ol 30, 64, 128, 150 and 220 Mk respetively. Above 5 GHz Ineguancy
:lilk‘litr can b exlandedio® 110 Mz

Al RUANGEE DEikw 3 G, the vakdity of bssue paramelers (z 80 o] can be retaed b & 10 ¥ Bquict compenaaticn fomuls is applisd o
maassel SAR walubs A feguenches abaee 3 GHz, the validly of Tesue paiamelens (o and &) 5 restrichsd 1+ 55 This uncaainty is the RES of
It CanvF wnceriaingy for indicated 1enget (e pamirdag,
* AlphaDepin a8 Colernined durrg calbratian. SPEAL ‘waranls that the resaiinig devzhon doa o the bolnda ry BMacl alter comparealion is
Ahasys bsae than + 1% for drequanties befow 3 GHE and balew & 2% for Frequencing bebwean 35 GHi o any distsce larger than hak the prabe i
diamales Trom the boundary.
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EXS0NY-—- SN IGET duby 26, 3:':'15

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3687

Calibration Parameter Determined in Body Tissue Simulating Media

| t{mHz}® | Pa-?ﬁm;f__w@ﬂ*m ConvF X_| ComvF Y | ConvEZ | Apha® a‘a':::}“ cﬁ;:
450 6.7 004 10018 1048 1018 0.08 130 £133 %
TE0 &R E 0.96 BT A1 261 Oudd 0.80 120 %
835 553 047 B.59 8.50 Bhe | 043 | 088 | #iZ0%
900 5540 1,05 B4% .40 B4 042 080 | £120%
1640 538 T.40 T.E.} 773 7.73 043 Q.80 | +12.0%
1750 534 148 725 | 728 728 034 102 | £120%
| 1800 533 152 718 78 718 Gs0 | oo | £12.0%
2000 53.3 1.52 723 T23. T 44 (xA0 *120%
2450 527 14085 5,84 54 584 041 Q.80 + 120 %
2600 S48 216 660 | EB66. | 6688 | 032 | 0BY | £12.0%
5200 40.0 530 | 433 431 433 | 050 | 190 | +131%
5300 4889 542 4,16 4,18 4,16 0.50 1.80 +13:1%
SEDR 48.5 577 360 F.60 A60 | Ded 1:80 1581 %
| 5800 482 6.0 167 387 AT | 080 1.80 150 %

© Fresueriy witidily abiows 300 WHz of 2100 MHz snly spoies far DAY wd 4 and higher {see Page 2. olse i is resticied (o 4 80 bz, The
uncerzinty & the RS5 of tha SoreE unnodisinky at calbration Fagquency and Hha ungamanty Tor he ndcated aquency band Fraquency vaidity
el SO0 AHE 6 2 10, 25, A 50 aid 70 MHe For CanvF ssbesaiebs ol 30,84, 128, 150 ard 220 MHz cespestivedy. Above 5 Gz fecusncy
valichy tan be extended 102 110 Mz
¥ At freguencies below 3 8Hz, the valdity-of Hissue parameters & pod o) can be refaxed to 2 10% 1 ioud compergalion feemula is appled o
meamired S0 voies. A frogquanoes sbowe 3 G-z e vty of lssue paramatars (= and o} s mestnmed 1o £ 5%, The troengialy s e RES ol
e DerneF uncerainty for ndicatad 1angat (806 DAL alar,

#paDapth are delermined during calibration. SFEAG warrants that the remalining devation due o the boGnoany effect after nempersation is
abaais o Hhan 1% B Sagunnie Do 3 GHE sl bekine £72% 900 Fraquencios balwees 3-8 GHE 8l by dilance laiger thas hal the probs tig
diameter from the Soundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide; RZ2)

157 ; T T
1__.1__:.. i ', H 3 =
g F
'E 1-2_5. = ._. b 5 e = '.
.E_, I =- i
@ » PR i
] i ;
E' 1.1:'—_ o 5 P s sy e
é‘ ﬂ_g.:'.. . o
% o i i e T
U ﬂ-lr' .. g . = o
b i
T, e et (W | L Ll | S | i‘  Eotd] S 0 __J_J_I__;_lél_l;
a 500 1003 1500 2000 2550 00
{ [Hz}
22
Uneertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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EXA0NA- ShissaT

Receiving Pattern (¢), 3 =0°

=600 MHz TEM =1800 MHz,R22

4 -
3 i HE B i
5 - . a
1
5 P - e . i ~
= - A . “ a e - et RE - 5
Be g ud : T oz, o4 s D3
al WO S N ¥ . 3 RN = 4
\
L ! ] = ] =
= S ¥
m et = 4

=
-
o
L]
L]
(ol ]

Tel x : |

1 2 H R L G 0 S A T SR S i KO (A W PRk S i B

= = g x o 3
E u-:--.:--&-—a-.}.--t—ra-w&w -';!‘-“Q"-‘-t:-g-_g -_f;_—.a.n@'--ﬁ:ﬂw{l R e e g B g b

13&!#11:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}

i
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EX3DVA- BN-3887

Dynamic Range f(SAR;..q4)

(TEM cell  fu.q= 1900 MHz)

Input Signal [uV]

1o 100 105

A Lo £l

i Y .: 1 1 -- | i
10 10 g 1 a1 Rl 102
SAR [mWfermd]
&

mn-uu'ﬁaen-sm»d O B TR

Uncertainty of Lingarity Assessment: £ 0.6% (k=2)
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EXi0V4— SM.3aa7 Judy 26, 216

Conversion Factor Assessment

7= 000 MHz WELS RO {H_conF) 1= 1750 MHz WELE R2ZZ (H_convF)

Al | x
a50

Ta = -
i ) i 1
FLY 0 ""-‘

B | B
£ i &

1 !-:

= w
10
LLeS - ! =

- |
“; ] L ‘.;srm_ = s:._._:a. - '}:’-L -!.J E .:1:-1"1 S B

sl it et Rt
Deviation from Isotropy in Liguid
Error (g, &), f =300 MHz
=10 {08 DF 04 0Z 00 ‘62 04 08 DB 0
Uncertainty of Spherical lsatrapy Assessment: + 2.6% (k=3) |
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EX30VE- SNI6RT

D> DEKRA

Juby B HHE

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3687

Other Probe Parameters

;Se_nsnrﬂ.n-angeuj'.uem Triamgular |
.Qunnamnr_ﬁ.ngm {5} #A

Lh’lechanil:'.ul Surface DetecEInn Moda = enablad

| Oplicel S sfaca Defection Made disabled |
Probes Cll.'e[all Langth h 33T mm
Prabe Bady Diametar N 10 mm |

] Ti» Length 9 i
Tip Tiameter 2.6mm |
Probe Tip o 5:‘3\'&301’32 Calibration Point Tmm
Probe Tig iy Sansor ¥ Calibration Faint 1 mm

_.r-':vrcbe'Tip 1o Sanfm Z Calibration Point I mm
Recommended Measuremant Distance from Suriacs

1.4 mm
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EREDNA- BNAEET July 26, 2016
Appendix: Modulation Calibration Parameters
um Communication System Name [ & | o = VR [
dB dBpY [ my Ung
i i . (=) .
J CW x 0.00 0.00° | 100 e 1467 | +3.0%
¥ | ooo 0.00 1.00 1517
= 2| ooo | DBF 1.00 1412
mn— SAR MalidaSion (Square, 100ms, 10mst | X B12 B0.07 | 4738 | won | H00 T36%
| 4T T2.6E | 14.80 20.0
£ H T340 15.24 20.0
Eﬂj_ UNTS-FDO (WA K| 547 10057 | 2023 | 000 | 1E0O | 96%
{
¥ | 144 GRBT | 1528 1500 |
—— il R GO0 | 4942 150.0 ]
10012 | IEEE 502116 WiFt 2.4 GHZ (D555, 1 3 R GO | 902 | OA1 | 1500 | *98%
CAR Mbps}
¥ | 128 | A6l | 1087 500
Z 138 | BdT7 | 688 500
10013~ | IEEE 802,139 WIFI 2.4 GHZ (DSSS- X | ad0 BT32 | VLBB | 126 | 1500 | 296 %
CHB QFDM, & Mbps) ’ P
Y| BOG BEGE | 1713 150.0 c
Z | sn2 BETA_| 1747 150.0
EIWEL GSM-FOD [ TOMA, GMSK] X | ogon | winTe | 300k | 938 500 | tBE%R
DAR X
¥ | 4778 | 0648 | 2TaE 500
£ 4248 10478 | 2667 L)
2002 GPRE-FOD (TOMA, GMEE, TH O} A | 0000 [ #1rE | 3000 [EH 5o 85 %
DaB
¥ | 3251 | 0084 | 2589 ]
| | sbFa | joDDE | 2574 50.0
10024 | GPRS-FDD (TOMA, GMER, TH I-1) X [-0000 | g | ZE® | 656 | 600 | rObE%
DAB |
¥ | f00.00 | 1130 | 2FET [l
Z | w00 [ 11378 | 2rd0 &
HOERES- EDGE-F LD [TDMA, BFSK, TH &) S 1663 | 11067 | 4364 EFET 50.0 +38%
Dag .
Y. | G.4E 7312 _| 2608 50.0
Z | 1308 | 9990 | SB.40 0.0
10026- | EDGE-FDD [TOMA, BPGH. TH -1} X | 2854 | 11656 | 4085 | BGE | GO0 | x96%
DAR
| i 1244 G 04 R &0
= Z | 7635 | t0194 | In02 s0.0
10027~ | GPRSFDD (TOMA, GMSK, TH [-1-2) K| 000 | 78 | 282 | B0 | a00 | x86%
DAB il
V| 0000 | ViZEE | pE0) A0
Z | 10000 | 11274 | 2614 A0, =
10025- | GPRGEDD (TOMA, GMSK, TH-1-2-3F | X | 10000 | 12197 | 2231 | 865 | 1000 | +968%
DAR
¥ | 10000 | 11280 | 2547 1048
Z | 1opod | 13347 | 255 1000
10009- | EDGE+FDD (TOMA, APSK, TH 6=1-2) X | 1328 | 8836 | 3422 | 780 | BOO | 295%
Dag
¥ A.55 [T k] 2B.348 B0.0
e Z 1 1081 | 2038 | a0 0.0 s
10030- | [EEE 802.15.1 Blustaoth (GFEK, OH1} X | 000 | 11574 | ZTAT | 5E 0.0 | +948%
¥ | fo000 | 11185 | znee 70,0
Z | 10000 | 11206 | 2694 70,0
10031~ | IEEE 802,951 Blusteath (GESK, OHZ) % | 10000 | 15753 | 3406 | 188 | 1000 | £36%
Gk | .
O A00.00 | 11308 | 245 100.0
Z | 0060 | 1is06 | 2458 1000
Catificats No: EXI-3887_Jul1& Page 12 of 38
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EX30A4— SM:3EA7 iy 56, BH1E

003z | IEEE Bz, 15.1 Bluelooih (GFSK. OH5 N[ 0000 | 1R | 4940 | 447 | J000 | +96% |
CAS i 1
¥ | woon [ 12036 | 282 | 1004
|z [ioood | 3H8Es | 264E | 1000
10033 IEEE 832.15 1 Bluatooth (PId-DOPSK, ® | doo.op | 3001 | SB[ G T +88%
Gt pHtj REE
¥ | 1143 | @oTa | P4En 700
o T G171 o T0.0
10034 IEEE 802,151 Blualoath [PRd-DQPSH. X | 0000 | 73585 | 3590 188 | 000 | £HE®
| G DiHd) =g’y
Y 4,42 8086 .04 100.0
Z | 501 BEER | A 000 |
10035~ | IEEE BOZ.151 Blyatonth (PU-DAPSK, | X | 10000 [ 13647 | 366 A7 | 4000 | £B8E%
G Dk L )|
Y| 3 TEEE | 180 00,0
Z 3119 7T 1875 100:0
10036 IEEE B0Z.15.1 Bleetoath (B-0FSK, D) | X [ 0000 | 13038 | 3800 [ 530 OO | LA
CiRA
¥ | id.da .57 | 25861 THL
— | Z | t7ee | gred | 283 700
10037~ | IEEE BOR.15.1 Blustooth (B-DPEK, DHI) | X | 10000 | 1339 A4 | 18B | 000 | zBE%
Gty
¥ | 420 a018 | 1876 100.0
Z TT 8187 | 2076 00,0
100aE- | IEEE 802 15.1 Bluetootn (B-DPSK, DHE) | ¥ | 109000 | 137.28 | 37000 [ #47 | 4000 | 286%
ShAA 5 o ———
¥ ®ee | 7rae | IEI0 a0
Z ] 5387 TOET | 1908 | 100.0
10035- COMAZOND (BT T, R X | 000a 12834 | 3717 [XT] 150.0 + 5.6 %
AR
| s 740 73.35 1602 150.0
] Z | 2385 7518 | 1780 18000
TI0naz- 15-54 / 15-136 FOD (TOMAF DM, Plid- X | 0000 | 11441 | 2ra% | f.04 50,0 06 %
Lab DOPSH. Hallrale)
10000 [ e | 308 50.0
; 0000 | 11274 | 2718 500
10044 [ SS-BVEINTIASSS FOD (FOMA, FM} ood” | sn00 | TeseR | 000 | 1500 | 138%
Chd | i
= 000 | DAGI 0.08 1500
i a0 | eeda | 003 15000

S004a | DECT (100, TOMAEDM, GFSK, Fal §176 | T0B79 | 2947 | 1380 | 0 | £96%

Chl Sioh, @3]

¥
z
X
i3
T
i3
¥, 1156 B47F TR 2.0
] = Z] 11Er | Bady | Mes O
10043- | DEGT {100, TOMAFDM, GFEK, Doutle | X | 100.00 | 1785 | 3040 | 1079 | 400 | £56%
i Sie, 12)
| ¥ | 1401 | mooaa | oaD 0.0
e ] = Z | 1a7s B35 | Faan 4.0
| 100B6- | UMTS-TDD {TO-5C08%A, 128 Mops) % | oz | 11460 | Z2zr | g0 500 | 2BE%
Cihg,
- ¥ | 1164 | o653 | 2360 B0
i 2 1286 8867 24,23 S
10058- EDNEE-FOO [TOMA, BPSK, TH0-1-2-31 X BE.T9 0.4 3031 G55 100.0 £HER
D z
X 554 81,22 25.72 100.0
______ - T | T B304 | 2685 e
iiAt. | [EEE A0Z.116 WiFi 2.4 GHz (DS55. 2 ¥ | 170 | 7aE5 | 2135 | ©&1 | $i00 | xBE%
CAB hitps]
¥ | 1.3 G616 | 16.55 110.0
z 137 BAAE | 1663 110.0
10060~ | IEEE 807116 WiFi 2.8 GHZ D558, 66 | X | 10000 | 14328 | #9321 130 Ti00. | =96 %
[CAB | Mipe)
[ V| Bed0 | 12350 | 3140 1160
i Z | 10060 | 132397 | ang6 110.0
Cadificale No: EXI-3687_JuHE Page 13 of 35
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EXI0VA- SHSEAT July 26, 2096
W081- | IEEE 802110 WiFi 2.4 GHz (D555, 11 ® | 10000 [ TAEOT | @180 | 204 | 1100 | EE%
CAE b

¥ | A8 8534 | T4z 0
Z | 55 BATE | 2455 105
rig:gz |EEE 802 11a/h WiFI 5 GHz (CFDM, & EE YT BT A5 | ATt 1 0.4% o T
¥ | 4B BAGE | 16Ge 000
T Z | am | EETI 1662 1001,
10063 |EEE BO2. 13 WiFi 5 GHz [GFOM, 8 x| 485 6TET | 178 | 07z | 1000 | zoB%
_CAB Maps)
¥ | 48 GETE | d6re 000
i 443 BB 16.75 o0
10064- | IEEE 802.17ah WiFi 5 GHz{OFDM, 12 | X | 527 B7B1 | A7f1 | 8B | 000 | 20E6%
CAB | Mups) i
¥ | 518 5708 1695 100.0
= il T E712 | 686 100.0
10065- | IEEE 802 11a/h WiFi 5 GHz {DFDM, 18 | X 513 BPTE | TR | A21 [ A000 | zDE%
AR Mlbae)
¥ ] 5m E7.00 | 1704 1000
Z] soE E7.05 | 1708 1000
10066- | IEEE 802 11a/h WiFi 6 GHz (CFOM. 24 | X 545 87.78 | 1783 | 148 | 1000 | z26%
SAR hbps) .
¥ .07 gh04 | 17.E0 100.0¢
e 3 A 67.11 17.24 | 1004
40067~ | IEEE BO2.11am WiFi5 GHz (OFDM, 36 | X L BT.75 | 1B31 204 | 1000 | 29E%
L CAR Wiaps) i =
¥ | 538 | Gr.08 | 176 1000
Fall G20 | 1r8a 100.0
10068 | IEEE BOZ.11am WiF 5 OHz [OFOM, 4B | % | &5 BF.0F | 1R8O0 | 255 | 1000 | 286%
CAB Mbps) ) | i
¥ | 545 | Brde | 1785 00,0
wasll Z 5.44 Brd3 | 1783 100.0 I
“#D0Ed- IEEE B02.11ah WiFi & GHz [OFDM, B4 ES 557 B7.85 18.73 287 DoD | 206%
GAB bps}
il 6723 | 1800 1000
z Rh2 737 | 1540 - 1600
17 ¥EEE 802 11q WiF1 2.4 GHz X 5.20 BT.41 18,18 198 1000 + 006 %
| CAB | (DSSSIOFDM, 8 Maps)

= ¥ 5,14 .77 | 1743 |- AnED

= Z1 513 | esos | fre8 | [ qgam |
10072 IEEE BiZ 11g WiFi 2.4 GHz X 22 B7.88 1644 250 100.0 38 %
CAS. [DSSEOFDM, 12 Mbae) |

Y| o5 BTAB. | 17.68 1600
= e — £ 515 B7.30 1773 00.0 |
10073 | IEEE BOZ.A1g WiFi 2.4 GHz E 5.7 BEO7 | 1B78 | &3 | 000 | tO6%
AR (DESSOFDM, 18 Mops) ! :
B 5.23 B7.3E | 17.87 000
z 523 G751 1E07 00.0
10674- | IEEE BOE 179 WIFT 24 GHz | % 527 6707 | 1682 | 30 a0.0 | #86%
| CAE [CESEMIFDN, 24 Mups) } : !
1T ] [ 1814 1000
| 2 ¥ BFAT 1835 1300
0075 | [EEE BOZ.11g WiFi 2.4 GHz P &as BE2E | 1881 | zaz w0 | +06%
CAaB {OSSSM0F0M, 36 Mops) e
T 531 Brsd | 1851 o0
Z | E3a Gr73 | B85 o0 ]
10076 IEEE 802, 11g WiF: 2.4 GHz x| 532 B2 | 1936 | 448 | 200 | EOEW |
CAB (DESSOFDM, 48 Mhps)
) ¥ 5.30 G 1848 0.6
Fid 532 ET.53 18.7% 20.0
T IEEE 802.11g WiFi 2.4 GHz X 534 GrET 1944 430 0.0 96 %
CaE (DSSS0FDM, 54 Mbps) = AEc TN SIS B
Y| saz BfaG | 1868 0.0
| 3 555 £7.81 18.83 30,0
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10081- | COMASHO0 (14RTT, RG3
CAB

wannx | 140 | 3R 0.0n 1500 | t8E%

1.08 BEGT | 1470 150.0
105 | Bead | 1461 160.0

1
0082 | 1554 1 15-136 FOD [TOMAFDM, PR | 90 | 6054 | &8 | 477 | 800 | 296
CAR. 'DOPEK, Fulirale) e
T8 | G042 | EE
12 G072 | B1R 1
0G50 | GPREFOD (TOMA, GMSE, TH 04 000 | 1ME36 | #Aad | 656 | B0C | EEEW
CAB |
0000 | 11564 | Era0 B
10000 | 11580 | 27ed B0
10097 | UMTS-FOD (HS0PA] 28 TE3E | 2106 | 000 | 1800 | £FEW
GAB T
184 GB.17 | 163z GO0
150 BR74 | 1629 = 0.0
10688 | UMTS-FOD [HEURA, Subbagt 2y FEE TEEE | Zas | 0.0 0| 0Bt
CAB
150 66.13 | 1629 150.0
- 189 BEZT | 1637 50,0
10095 EGGE-FOH (TDMA, BPSI, TN 0-4) dgEs | 11657 | 00 | 886 6O | &S
AR L.
7 T2d47 | 9404 | saai GO0
E= 1647 | 101.20 | 3499 0.0

0100~ | LTE-FOD (SC-FOMA, 100% FE, 20 437 78,18 | 20080 | 000 | 1500 | =B6%

CAR Mtz TPSK)

5 Tlat | 1921 FE00
237 T1.28 RS 150.0
10T | LTE-FOD {SC-FOMA, 100% RE, 20 ETE TOEG | 2873 | 000 | 1500 | 28E6%
CAB Mz, 16-CAN =
I 340 A7.0d | 16.28 150.0
| B3] 8705 | 1835 | 150.0
E"tmu-z- LTE-FOD {SC-FOMA, 100% RE, 20 E5 7026 | 1BOT | Dod | 1500 [ 286%

CAB Rz, G- ClAk])

351 g3 1638 *150.0

B4E | &ro8 | 1B 1500 | ]
aor 81,21 2285 354 G5.0: | E_E.E%

!

10903 LTE-TOD (SC-FOMA, 1007 RE, 20
ThHE | MHz, GFS5K]

742 7640 | 2099 5.0
7Bl 7R2T | 2073 i - A SN
B0 TF43 | 224t | &84 | 850 | =98%

| 907d- | LTE-TOD (SC-FOMA, 100% RE, 20
CAB MHz, - 18Cunh

T4 T84 | 2067 65.0
e T.Al THAT_| 2084 g650 |
WS- | LTE-TDD {(S5-FOMA, 100% RB, 20 TH TEAS [ 227 | X@ | A0 | x98%
CAB fHz,  G4-C1AN]
g4 e e D 3 ol
A6 | 7506 | 2108 85.0

"90108° | LIE-FOD [SC-FOMA, 100% RE, 10 474 7720 | 2082 | 000 | 150 98 %

CAC tiHz, GPSK)

298 T8 1704 B0
— 206 Th42 | Tr.0% 5.0
A LTE-FDE [SC-FDMA, 100% 8, 10 J48 | TO.88 18,35 oy 5.0 8%
| CAC tiHz. 16-CIAN) |
307 | BrA0 | 1623 150.0
= 205 | Bee0 | te.20 1sa0 |
"0110: | LIEFO0 (S0-FOMA, 1005 HD, § MHz, a60 | TAAB | 202 | 009 | 1500 | t88%

ChC APSK)

244 | 6941 | 16.71 1500
242 | Bas0 | 1672 1500
338 | 7307 | 1846 | oop | 1900 | 95 %

A . LTEFDD [SC-FDMA, 1005% RE, 5wy,
1AM

[ e T YU (2 0 0 1 I -~ [ T £ | o = 1 %1 1) R 4 3 0t R 1 1 O

81 | BiG7 | 1688 (]
Brr | G857 | 1658 1500
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EXIDNA- SN3687 Juhy 26, 2018
10112: | LTE-FOG (Sh-FOMA, 100% R8, 10 X | an7 OS50 | 821 +
CAB Nz, E4-0AM 000 1500 +95%
] G174 | 1627 1 1508
z | By 6172 | 1623 1630
10113- | LTE-FDD (SC-FOMA, 100% RS SMH2. | X | 250 7270 | 4982 | 000 | 506 | $8BE%
CAL B4-AM)
¥ | =08 BE74 | 1B.78 500
Z | Z8c | BRE3 | 1667 [E
18- IEEE BOZ.11n (HT Greerfied, 13,5 X 5.38. BT.58 1728 .00 150.0 +HE%
| CAB Mbps, BPSK)
. o -7 ] 16.54 1500
= 522 G722 16.52 | 1500
10115- IEEE 802 110 (HT Greenfieid, 81 Mops, x 572 B8.24 1738 0.00 A50.0 L58%
AR A6 DA
¥ | 581 Er.Gs | Bg0 A50.0
| £ | 556 Br62 | 1668 150.0
1071E- IEEE BOZ.11n [HT Graenfiald, 135 Mbpe, | X | 550 B8ZE | 1735 | DOO | 1500 | £96%
CAR BA-CAM) - . |
| ¥ | 53k B7.50 | 8.0 1500 |
z 5% G748 | 1858 1500 |
10117- | IEEE BOZ11n (HT Mixed, 13,5 Mbps, X | 5 BT:B7 | 4730 | 000 | 1500 | 2986%
CAR BFEH) o
X | 52h Gre? | 1656 EET
ot Z | 531 BT.20 | 1653 1500 |
10418~ | [EEE BOG. 190 [HT Mied, 81 Mbgs, 18- | X | 584 6843 | 1750 | @00, | 1500 | #0E%
CAR A
¥ 564 Bi.70 | 16.72 1500
z 565 BrBY | 177 1500
10198 | IEEE 802 Tin {HT Mized, 155 Mbps, Bd- | X | 547 BEZZ | 1723 | GO0 | 1500 | 85 %
CAB M)
¥ 535 G744 | 1653 150,
s z 531 | G742 | 1B55 1500
T01d0- LTE-FRE {SC-FOMA, 100% RE; 15 ES 330 | 7024 17.57 o.no 150.0 + 8.8 %
LAl Wz, 16-CAM) = |
¥ 355 [FET .27, 150.0
. F 3,53 B8T [P 150.0
1G4 | LTE-FDD [SC-FDMA, 100% RB, 15 X | a9 7091 BOT | GDD | 50D | 296%
ChB MHz, B4-0AM)
| % 367 67.93 | 16.42 1500
71 58 B7.81 | 1638 | 150.0
fiA42- | LTE-FOD{SC-FOMA, 100% RB. 3MHz, | X | 381 7940 | EHad | B0 | 1500 | x98%
CAC QPEK) | 1
IE: 223 a6 | 1659 1800
| £ 224 [T 16,57 1830 ]
10745: LTE-FOR {SC-FOMA, 100% RE, AMHz, | X 374 TE 40 A6 0 800 | 298% |
CAC 16-CAh) of 2 k[ =
[ ¥ 272 | #o6a | 1671 150
I Z ZE7 68.50 | 6.5 150.0 e
10184- | LTE-FDD (SCFOMA, 100% FE, 3 MHz, | X | 314 T2AT | 18.1E 00 | 1500 | 288
CAL El-LRAN) |
v | 2ar 6728 | 1508 4500
] 745 67 | 4502 150.0
10145- | LTE-FOD (SG-FOMA, 100% Hg, 1.4 % | BEZ | B5.6F | 2553 | GO0 | 150.0 | =OE%
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Y. | 7= 7473 | 2072 B5.0
z 771 7521 | 2n.07 B5.0
10256 | LTE-TOD {BC-FDMA, 1D0% RE, 15 x| 78 TEar | 2242 | 388 B50 | tH6%
LAl MHz, Ga-0AkE
Y 751 | Taaz | 20.64 G50
Z 188 74.74 20,87 5.0
AT LTE-TOD {SC-FDAMA, 100% RBE, 16 x Ba8 97 2248 398 [ +98%
CaB MHz, GFSK] I = LR = i
¥ | 7&7 7810 | 20.54 ES.0
I 2] 7R TESE | 2075 5.0
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EX30VA— SN 3687 Juily 26, 2026

1E7d- | UMTS-FDOD Ilfi'sus'm Sublest 5, AGPP

|- o] BEEE | 1795 | OO0 | 1600 | 2BE®
CAB Bail 1)

265 [ 1563 150.0
268 GE.BS 581 150.0
3

386 | 8154 | 22 ob | 1500 | =BE%

0075 | UMTSFGD [ASUPA. Sublest 5, SEPF
CAB Ralla)

X
¥ |
i
g
v 905 GE.75 ez 1500 |
Z | 445 | A3 | 16aF 180.0
0277- | PHE (QPEK) X | a2 BBl | 102F | G038 | GO0 | 2B6%
Chs ! |
¥l ABe G488 | 1048 Ao
FET BE03 | 1957 500
10276 | PHE [LIPSK, BvY BBAMHE, Road 0,5) ® | 1076 | H47s | 2185 | 003 | 500 | 296%
¥ | _GiE_| 7695 | 1634 EI '
i = Z | _aoi TEEE | BT B0
“i0278. | PHS [APGK, BV BE4NAz, FoRef O38) | X | 1102 | a4.898 | 2178 | 808 | 500 | 298%
AR
| = 1 K TEA8 1E48 | 0.0
| — Z | 707 | 7EE% | 1550 5.0
10250 i-mmm. RC1, 5055, Full Rats ® | Beag | 13334 | 35TE | 000 | 150 | 2846%
AME |
i ¥ | 185 | 7133 | {608 1500 |
| F3 182 71,34 15,52 150.0
TOZET- | COWMAII0T, ACS, G065, Full Rake % | 0000 | 1a5aT | 298 | o0 | 1500 | £96%
W | 108 B8.06 | 14.5 [FE]
z 102 | BAIE | 1444 500
0ERE- | COMAZIOD, BC3, 5032, Ful Rate %[ 10003 | 15238 | #1808 Q00 500 | £86%
ANB |
I | ¥ | 743 | 7388 | 1761 T60.0
| Tz | 442 Fa0z | 1748 150,
ERE3- COMAZI0N, Re3, 503, Full Rale K| 100n | 1BENs | 2374 a0a 1500 | =865
| AR
W | g7 Bogr | 2153 150.0
7 | 2a7 B205 | 2111 | 150.0
102095 -COMAZDOD, RCE, 503, 18h Rate 256, | X 1168 B3.56 2,38 B3 | SR £06%
ALE ) | i
B ] R &R0
| T BES_ | Big3 | 22AT | 600
0207 | LTE-FOD (S0-FOMA, 505 RB, 20 MHz, A1F Fid48 | 20082 | OO0 | 1500 | =0E%

A PR3

569 | 080 | AR | 500

2oy | 752 | 1710 150.0
10260 | LTE-FOD (S0 DA, S0 RB, 3 MHz, B0 G004 | 2475 | OO0 | 1500 | BB
AAR QP ER]

18 | cess | 35488 AEGa |

= 167 | Bose | 1588 G

10295 | LTE-FOD (SC-FOMA, 50% FB, 3 Mz, 1Az | DBGT | o649 | GO | 1500 | 488
AAE 1E-CART) | AR

E] 7343 | 1880 | 1500

515 Tise | 1585 150.0
6300- | LTE-FDD (SC-FOMA, 50% FB, 3 Mz, 477 TEOZ | 1471 | D00 | 1500 | 285% |
HAR | BA-CAM)

] 260 G767 | 1352 1800 |
257 G675 | 1284 150.0

A0A01- | JEEE B0Z 16E WIMAK (2% 18, Sns, BET E?.-‘IE 1065 | 447 S 96 %

pa N R PG

[ S L et N L R ] e B L et = | Bt -Pﬁ-N"’C
- T

E0D | Gopg | 1r0d | s0m
, 5 506 | Go.2 | 1780 - -
AT [EEE BOZ. THe WiklAX (Z8.18, S, 5.6B G744 FEET & 96 5.0 t98%
| AAA | 10WHE, QRS PUSO, & CTRL symbals) = — hiF
| 554 | 8608 | 1847 £0.0
l 563 | 86.85 | 1878 53.0
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EXA0N- SHS6ET July 26; 2025
10303- | IEEE B02.16¢ VWibAdxy, {31:15, Sms; X | G4e &7.26 19’.'3§_| 408 B | 96 %
ey 20MHz, B40AM, FUSC)

[ 53 [ &y A 50.4

= | Eaz LTE ™3| 50.0
10G04- | IEEE BOZ. 166 Witk {26:10, Gms. | EE BT.00 BT | 4ar 00 | 88 %
AES 100Kz, 8404M, PUSC)

| 508 BEB0 | 1762 SO0
| 515 6633 | 1808 50.0
10a05- IEEE B02.160 WINAX {31:15. 10rms; E32 .38 2239 B2 350 +BE6%
AAA 10NEz, BACAM, PUSE, 15 syrrbols) .
= 516 BS71 | 2100 550
= 546 TLAY | 2183 Fh
10506- | [EEE 80216k WiMAX (2518, 10ms, 534 ERED | 2143 | 602 30 | :9E:
At Az, BACARL, PUSC, 18 syrtiis)

526 | Br.70 i 50
542 | eaEE | 2060 )
523 | G851 | 21432 | BOT | 380 | *06%

0307 | IEEE BOZ. 162 WIMAY (20: 18, 10ms,
A0ndHz, OPSK, PUSC, 18 symbaola)

] BEeH | 2020 350
A G947 | 20EA 50
a3 BOEYT | 2151 | BOZ | 350 | A06%

"0A0E- [ 1EEE B02.T6e WMAY [39:16, 10ms,
ARA | 10MHz, 1BQAM, PUSC)

521 EES2 | 20.04 50
i 542 BOLTS | 2iE 350
T0303- IEEE 802, 16e WitdAX (3918, 10ms, | 545 | BAMG 2134 Gz 350 = BB %
Akp 10MHE, 16QAM, AME 253, 18 symbals) | |
534 BT | 2023 50 |
g 557 BS.18_ | S0.A7 350 ]
10570 | IEEE 80218 WilAX (28:18, T0ms, T B0 | E647 | B0 350 *5E%

AAA 10kHzZ, GPSK. AME 253, 16 symbots)

G.23 #r9% | 2009 35.0
- 540 E30r | 2073 FET]
10311- | LTE-FODO (SC-FOMA, 100% RE, 15 457 TEET | 20A% | 060 | 1m0 | 86
AR MHz, OPSK) :
336 G061 | 16.75 1660
3.54 6978 | 1672 | 150.0
ljﬂs- DEH 13 1383 | @028 | P2.53 | 688 | 700 | 198%
4497 Ta M 16,70 .0
: v [ TEDE | 1657 v i [
xﬁ#— iDEM. 18 ¥3zz | 10855 | 3106 | 1000 | 500 I—:t-E.ﬂ‘H:
| BB | 81.02 | #i.b64 300
| BET BOEZ | 2178 a0.0

10215, | IEEE BO0Z 110 Wit 2.4 GHZ (D555, 1 135 G056 | 18497 | DAY | 1600 | =0&E% |

AAE MBips, 36pe duty cycle)

= Hirdi= | = b= S bl = b4 [ B b A Y | = AP e Sl <

| 18 i 43 15,76 150.0
| 196 5t | 1678 150.0 1
i0316- | IEEE 8O3, 17g WiFi 2.4 GHz [ERP- [ 484 THL. | 174 | BAT | 1500 | EEE% |
AAE DFOR, § Mops, #5pc duly syos)
173 B5.63 | 16.41 500
471 Ba72. | 18.41 15000

T3 T- IEE'E-B-Q“E.'HEI":I\"IFI_E GHz {OFDM, & 4.84 B7.53 AT.24 EAT 1600 +9.06 %

M Whips, SBpc duty cyie]

| 475 | Besa | w6dl 50
] 4.7 BETe | 4641 15000
ToH0)- IEEE 802 119c Wi (20MHz, §4-C18M, | oo | &S 17,26 oo 15000 | £86%
| AAC | 980 duly cycle) = :
' — 487 {70E | 642 1500
- - FET] 07 | 1841 1850
TOA01- | IEEE BO2.1 T WiFT [4DMLZ, S4-0AM, B Tde | 1718 | 000 | 1500 | 296 %

AAL 8pc duty cycla)

rafre|  selbabel  elralc| mcimalt

551 | 6744 | 1850 AEG0 |
| S4B E7A5. | 165D 1500 |
Cartilicate Mo: EX3-3887_Jufg Page 24 of 35

Report No: (NIE)
48496RAN.002 Page 59 of 88 2016-08-12



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.at4wireless.com - C.I.F. A29 507 456

AT4@

WineLess

a DEKRA company

D DEKRA

R0V ST duly 26, 2096
10403 | [EEE BOZ 11acWiFi (B0MH= B4-C8M, | £ | 552 G | 1727 | 0DDD | 1800 | =EE%
AALC G890 guty oycle)

Y. | a8l | @i.os | 1651 150.0
= Z | Gfr | 6r.e4 | ibAd 150.0
1040 3- CORSZO0D [TEV-00, Rigw, ) X BA.45 13454 | E.7H .00 115.0 z86%
A :
¥ 1.6% 7.5 TEAG 116.0
,,,,,,,,, Z | 182 | 7134 | 1892 150
10404- | COMAZOOD (1EV-0:0, Rav, A) ¥ | BB4s | 1334 | 3876 | 00D | 1150 | 28B%
fatal=)
Y 1.85 7133 1606 154
Z | 182 7134 | 158 150
1006 COMAZI0D, RCS, S04z, SCHD, Full. | X | foood | 132357 | 3842 | oo0 [ 16do | 2T6%
ARG Rata o
F | 100 | 122¢7 | alas 100.0
Z | 2895 | 10584 | #ra3 100.0
1010 | LTE-TDO {SC-FOMA, 1 RE, 10 MH:, S T 800G | 495 2.23 ann | z8E%
A QPSHK, UL 2,5 4 768
¥ 1.0% 60,00 5.08 a0
Z | 098 G0.0F | 489 40,0 =
102185 | IEEE 802.11h WiFi 2.4 GHz (DESS, 1 = =i Rt | il | o000 | R0 | 2BE%
Ad Mbps, S9pc duty Cycle) )
- ¥ | 105 | faad | 154 150.0

| [ Z | 104 | eaam | 1543 1560
10816- | IEEE EBOZ. 11y WIFI 2.4 GHz (ERP- x| &7% 754 | 1733 | 00D B0 | +H.6%
ARS DM, & Mops. Sps duby tpcie)

: ¥ ALY a7 1637 1800
| 2 | amd B6.70 | 1635 1500
EiT: | IEEE BOZ.13am WiFi5 GHz (OFOM, 8 x| 47 6754 | 179 | ooo | 150 | £58%
ARA s, S9pc tuly cya) I
¥ | 487 | B#h 1647 I
Z | A4ed | % 1635 1’%.{
10418- IEEE 80211 WIF| 24 GHz (DES5- " 476 | 8rT4 1r.e3 | 000 15000 +8.8%.
A OFDM, § Mips, 9pc duty cycle, Long
preambiie)
| ¥ | 488 | @684 | 1628 1500
LE 4“&_._'_&&;.%5_...!?&._ o0
10459- | IEEE B2 19g WiFi 2 # GHz (DSSS- x| 480 BrEr. | 1722 | o040 |30 | 136%
B, OFDM, & Mops. BIpe duty cychke, Short
e )
= | ¥ | 488 | GeaD | 1669 1500
F3 ; 16,37 150.0
10d22. | IEEE B0Z:11n (HT Greenfiekd, 7.2 Mbgs, | % | 482 G762 | ir.20 | 000 | as00 | raste
A BPEH)
b A48 6. 80 1640 1800
il 4.78 .80 16,38 150.0
10423 | IECE BO2.11a (HT Gresnfiekd. 433 x| =2 B30 | A73Z | 00 | 1500 | £9E%
Al s, A6-Cha ) | - — i

I ¥ | o E7.17 | 1653 150.0

I E | asr Br, 16 | 16561 1500

| 10424+ IEEE 802110 [HT Gresnfisdd, ¥2.2 X a0 BT 96 178 O] 1500 +98%

AR il Bed-CAM)

| ¥ | 452 E7.11_| 16.50 150.0

£ | dBs 6710 | 1646 150.0
0475 | 1EEE B02.17n (HT Grosnhski, 15 Mbgs, | X | 560 BRI | 1735 | eod | 1500 | toEw
AR BPSH).

i CEL] G721 16.64 | 150.0

Z] 546 Gra0 | 1662 | 150.0
10428 | ISEE 302110 (HT Greenfisls, 90 Mips, | X | 561 BEAG | 1736 | o0a | 1500 | £86%
A, 16 QAN — .

. Gr.ad | 16.69 150.0
£ | Bad 6742 | 1662 150.0
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EX30V4-SN:28aT July 26, 2016
T rIEEE B0 (HT Greenfigld, 150 Mbps; | X | 663 | 6845 | 1735 | 0.00 | 1500 | 2969
B S4-0AM) =
il Er4d | 1665 150.0
: Z | EaE graz | 1662 | 1500 E
;ﬁﬂ- LTE-FDD (CEDMA, 5 MHz, E-Th 3,1} x| ks IA0E- | 2006 | 000 | 1500 | 08 %
¥ | 48] 7110 | 18,70 150.00
— o 12 | a3m TOET | 1835 50,0
A{:ﬁ?t- LTE-FDO (OFDMA, 10 MHz E-TWM3.1] | X | 287 BBAT | 1747 | 0oo | 500 | 20E%m
¥ | &40 | BTOR | 1645 1500 .
Al T 628 | 1642 150.0
lﬁaz- LTE-FOO (GFDMA, 15 MAZ E-TM 3.0} | % | 463 13 | T3 | 000 1500 [ z98%
| ¥ | 4Es BEAE | 1647 1500
: = Z | 485 G715 | 1545 50,0
m&-&- LTE-FOD [OFDMA, H0MHZ E-TM A1) | X | 505 BB01 | 9734 | 000 | 1500 | 289E%
| Epa 6716 | 1663 | 150.0
— = .80 EB7.15 1650 | 150.0
10434 W-CDMA {BS Test Model 1, 54 DFCH) X 513 T4.55 20,37 0.0 1500 36
AAD,
B | ¥ o.B5 Fa.04 1879 1800
| Z | 450 | 7147 | 1838 1500
T0435- | LTE-TOD (SC-EOMA, 1 RE, 20 MHz, X | 0ET | 6non 487 | 233 800 | +96%
AAA QPSE, UL Subdrarmas2 3.4. 7.8 9) : ’
I ¥ 03| G000 | sor EO.D
= Z | om [ 405 .| 80D
10447 LTE-FOD [OFDMA, 5 MHz, E-TM 3.1, X i) BRI2 | ¥7T43 | 000 | 500 | 29E%
Aok Clipging 44%) _ §
¥ | ETE gr40 | 1509 150.0
o - Z | 355 | 6740 | 1589 | 1500
“10448- LTE-FOD {(OFOME, 10 MHZ, E-TM 3.1, X 43 6828 [ 17 | D | 1B00 | 196
AMA | Cippin 44%) B :
[ Y| a4z 8T.06 | 1581 1500
[ 2| 418 BrOE | 1628 1500
10:445: LTE-FDD [OFDMA, 15 MHz, E-TM 34, ] a3 BB.02 | 73 | 000 1500 | 29B%
| AAR Cliping 44%) |
¥ | 448 GE.59 | 16.36 | 150.0
- Z | 448 | Besd | 3835 TE0.0
10450 | LTE-FOD (OFDMA, 20 MHE, E-TM 31, | & | 473 GTA3 | .24 | 000 | 1800 | zhew
AfA | Clipping 44%)
¥ 4.87 .81 635 150.0
Z | 483 B 41 e | a5ea
T0451- | W-COMA [BES Test Model 1, 54 DPCH, X £07 5 T | Dpp | 4G | 298w
L] Clippirg 445t | i -
FY-§ &85 BTl | 1576 150.0
| & 361 BL70 | 1568 1500
10458- IEEE BDZ. 11 WiFi (180MHz, §4-00M, | X B.45 BE.6D 1740 [ 000 | 1500 | 296%
LT Hpe duty cycle) |
¥ ] BEUE | 1540 — ]800
I k2 5. 21 6799 | 1677 150,00
45T UTS-FODDC-HSORPA) X 5 614 1697 .00 150.0 206 %
ABS
¥ | aa4r BE33 | 1610 150.0
F2 3.85 B5.33 16.07 15000
10458- | COMAZOD (TAEV-D Rew. B, 2 X[ 378 6517 | 1681 | 000 [ 9500 | zEE®
L CATEIE]
R 346 54595 15.21 1500
F3 343 GO0 | 1547 11580
10458 COMAZON {1xEV-D0, Fov. B, 3 X 475 6525 | 1687 Dod | 500 | £9.6 %
AAA GANEE) . eafl] 1N
L 8485 | 1598 3500 |
I d544 | 180d | 1500 {
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EXIDV- SMEGET duty 2B, 208
0460~ | UNTTS-EOD [WCDMA, AN W | taD4 | 12305 | 3800 | Ogm | 1500 [ £54%
AhA : =

¥ 1.00 ERG2 | 1T.26 150.0
— 2 im TO04 | i74T 500
10451- | LTETOD {SC-FOMA, 1.RE, 1.4 MHz ¥ | mod | i34z | Eed | 23S BOD | tAE%
AR QPSh; UL Subfreme=2.34.7 8.8
¥ | 0000 | 2065 | 3055 [
Z | _TAET | 11726 | s9es a0.0
0462, LTE-TDD {SC-FOMA, 1 RB, 1.4 MH= ¥ | 1o00d | 1410 | 2708 23 a0.0 &N
A T50AM, UL Subframe=2.3,4.7.8.9) :
Yoo A Tas | 1806 A0.0
2 Ak 185 | 1447 A0L0
RLETE LTE-TOD {SC-FOMA, 1 RE, 1.4 MHZ A | A000n | 10868 | 2E03 3.3 a0.0 06 %
A B4-CAM, UL Subframe=2 3.4 7 #81 2
T |2 608 | 1297 800
Z | 24 BE.E7 | 1164 00
10484~ | LTE-T00 {SC-FOMA, 1 RE, 3 MHz ® | I0D00 | 19250 | 8553 | S8 | 800 | EREW
ARA CPSH, UL Subfrarne=2.3 4.7 B8}
B ¥ o o00a | 11837 | Mad A0.0
T | B4B0. | 11054 | FrAT | | “ann
A G- LTE-TOD {S0-FOMA, 1 RB, 3MHz, 16- | X | 10000 AT | e | 23 800 | =HE%
| AA Gahd, UL Subframa=2. 347 8.5)
¥ | asd | Ties | 1418 60,0
21 4936 TOAT | 1342 a6
0466 | LTE-TOD [SC-FOMA, 1 FE, 3 Wbz, B4 | X | 100000 | 10888 | 247t | 323 | 800 | 286%
AAN CIAM, LI Suibiramesz 5 7681 . | -
- Y | 761 8657 | 1184 0.0
Z | @32 8560 | 1118 200
10467- | LTE-TOQ (SC-FOMA, 1 FB, & MHz; % | 000G | 13280 | 3588 | G523 | o800 | t9.6%
AR QARSH, UL Subframe=2.3.4.7.8,8)
100.00 | 19959 | 2644 8O
BrOE | 11937 | 2844 [
046 LTE-TD [SC-FDAMA, 1 RE, & MMz, 16- 100,00 | 11380 | 2684 323 B 3968%
A ans, UL Sublrame=2,3:4.7 5.5}
aiE 7243 | 14 [
I 338 | 7064 | 13E0 B0
10488 | LTE-TOD (SC-FOMA, 1 RE, & MHz, §4- Wo0n | 1090E | 2472 | 523 B0 | +dE%
BAA Ak, UL Subfmme=2,3.4,7.8.5) L I— |
i 281 | eBE1 | 1168 B
] 273 | 6583 | 1148 B0
10470 | LTE-TDD (SC-FOMA, 1B, 0z, | 1W00.00 | 12267 | 35E@ | 323 R | +95%
Abs OPSK, UL Sibiames2.3.47 8.9
W0 | 1 2044 B

G780 | ti344 | FE17 | B
OO | TI3E | 2681 | 323 | BOO | £98%

10471- | LTE-TOD (SCFLMA, 1 AB, 10 MHz, 16-

E-{ Himaps| omiE] el KNI_“: e B o e

BAA QM. UL Subframe=2,3.4,7.8,8) |
A%0 | 7295 | 1420 B0
. =" 336 | 70.4r | 1596 B0
10472 | LTE-TOD (SC-FDKA, | RS, 10 Mrz, 64- 10000 | 10BEG | 2666 | d2d | BOA | £96%
A QAM, UL Stbrame=2.3.4,7.8.9) | G
250 | Beo6 | 1182 ]
22 55 58 1118 LB
10473 LTE-TDD iSC-FOMA, 1 RB. 15 MHz, 10000 | wEEE | 66T | XA BLD [ xBER
L AAA O 8, UL Subfrarme=23.4 7.8.9)
| D000 | 1iR5y | 294s B0
Z | evas | 11535 | 2815 0.0
10474 LTE-TOD {SC-FOMA. 1 RE, 15 MHz, 6. | X | 10000 | 11555 | 28,81 323 a0.0 EH6 %
A QAM, UL Subltame=2.3.4 7,8.9)
¥ o40d T2 ta g ann
= Z | 554 | 7o4e | 1354 80.0 .
WTE | LTE-TOD (SC-FOMA, 1RB, 15 MAZ B4- | % | 10000 | 10688 | 2668 | 323 | o000 | #9689
AN CARM, UL Subdrama=2 2.4, 7.0.59) J_ = - 1 = o a4
¥ | 245 | BES3 | 1181 80D
Z 1 =@ | #5565 | Th18 B0.0
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EX30NA- BNIIEAT Juby 2626
10477 [ LTE-TOD (SC-FOMA, 1 RE, 20 MHz, 16- | % | #0000 | 11308 | 2671 | 323 | 800 ]’1 6%
AAA AN, UL Subframe=2.3.4.7 4.9)

s -1 T1.B5 14.09 Ban !
E! 824 | voos | 1339 | 200 |
10478- | LTE-TOD(BC-FOMA, 1 RS, 20 MHZ, 64 | X | 10000 | 10889 | 2485 | o522 0 | e
ARA AN, UL Subframe=2.3,4,7.8,4)
¥ | 2AF BEAE | 1187 a0.0
o il 1) 6548 | 1h12 0.0
10478 | LTE-TOD{SC-FOMA, S0% RE, L4 MHz_ | X | 10000 | 0544 | 2250 | 199 00 | FERE
CIPSK, UL Subframe=2,54,7,6,5) L
¥ | 140 E1.91 883 B0

I G 5l .8t 811 BO.G
T0480- | LTE-TOO (SG-FOMA, 50% RB, 1 4-0Hz, | & | 137 | 6041 | 785 | 180 | 800 | 298%
Fattal TE-0AM, UL Subframa=2.34 7 89) I

¥ | 146 | &0.00 TAE 0.0
Fd 1.43 A0.00 GA7 1.0
10d481- | LTE-TOD (SG-FOMA, S0% FB, 14 MHz. | X | 134 B0.DY T.OT 180 800 | 1O8%
Abgd, 4-0AM, UL Subframesd 3.4.7,8,9) .
i 1.48 G000 6.90 an.o
il 21 146 6000 | B75 a0
A0AE2- LTE-TOD (2C-FOMA, 50% RE, 3 MHz, ® | 10000 | 222.72 | 3198 185 ang 20.6%
Ay QPSH, UL Subframe=2.34,7 8.9) -
1 =TT Thod i7.00 k]
ST Z | _40a T448 | 1747 ; ]
104E3- | LTE-TDD (SC-FOMA, 50% FB, 3 Mz, % | 0000 | 19838 | 3071 193 | BOOD tBEE |
B 1608 UL Sublrama=2.3.4.7 8 8 | |

- Y | 538 | 7are [ 1750 B
i F TIOE | 1645 w0
LRS- LTE-TOD {SC-FOMA. 0% RE, 3 MHz, X | 10003 | 11842 | 30ET 1.98 8.0 + 8%
A B-CIAM, UL Sublierie=2 3.4 7.0 9) i

¥ | 508 7365 | 1684 80
. F4 453 TZ28 1621 | r B0
10485- LTE-TOD (SCFDOMA, 50% RB, 5 MH=, x [ 12595 | 34.02 1.08 0.0 5.8 %
Al QP 5% UL Sublreme=2.3.4 7 8.8 5
¥ | aar TEIF | 1580 80.0
Z 1 474 T 1310 800
10486 LTE-TOD [SC-FOWMA, 50% RB. 5 MHz X B.BE B8543 F284 1,58 a0.0 + 56
| A 16-00M, UL Subframe=s2,3,4,7 8.9) ) =5
¥ 365 7033 | t6.98 80.0

= | Z ki TO75 | 1647 121
10457 - LTE-TDD (SC-FDia, 50% RB. 5 MHz, x ra G306 21.95 184 BOD & OLE %
AR B4-0AM, UL Sublrames2 3.4.7 8,00

Y| 368 6234 | 16.21 BO.D
e L £ | ETAC ] TOAE | V63T B0
10438 | LTE-TDD [SC-FOMA,S50% RS, 10MH=z | X | 1573 | oroz | 2743 | 199 B0 | EE%
b QIPSK, UL Subframe=23.4,7 8,93 |
¥ 57 | Ta91 | 19.0% B3.0
i 484 | 7590 | 1859 [
THaRS- LTE-TDD [SC-FORMA, 50% REB 10 MHZ, | X 5483 | T804 21,58 1.99 BO.O + 58 %
AAA E-QEM, UL Subliamas2 54,7 55
R Y | 388 | 7026 | 1745 B0
N - z 405 0.7 TE2 B0
10400- | LTE-TDD {SC-FDOMA_S0% RE, 10 MH. | X EXT ThEE | 2088 | 189 N | £956%
A B0, UL Subframe=2.3.4.7 8.8 d
- ¥ | 405 6388 | 1738 80.0
Z | 4z TOAT | 17.54 BO.O _
0] - LTE-TOO{SCFOMA, B0% RE, 15 MHz, | X a.3d #8438 | 2358 | 1408 OO | 20.6% |
A, GPSK, UL Subirame=2.3.4.7 8.5}
¥ 4,54 T2T3 1836 A0.0 H
z 4. 70 340 18454 and
102, LTE-TDD {ZC-FDMA, B0% BB, 15 MHz, | X 530 e AT 1,86 ann EHE%R |
_AAR TE-QAM, UL Sildframas2 3.4.7,8.9) 2l ISt M s ]
¥ 407 i T a00 |
z 433 BO.72 | 4754 A0.0 |
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EXI0NS - SH:3587 Lty 26, 2006
"i0d85. | LTE-TDD (SC-FOMA, 50% RE, 158Kz | X | Be2F TIAE | J50E | 180 | BOO | 208%
ol S4-0AM, UL Subframe=2.34,7 &8
¥ | 433 89,16 T | B
£ | 439 | #8852 | 149 EC.0
10484. | LTE-TDD (SC-FOMA, 6% RB, 20 MHz | % | 1278 | Bo40 | 2527 | {48 B3R | *06%
A QPSK, UL Subframes2 34,7 B,0)
iy Y| 58 fa54 | 1884 B0
I —— - 2| 530 | 7526 | 1644 B0 !
10495. | LTE-TDD (SC-FOMPA, 50% F5, 20MHz, | X | G546 | 7592 | 20.5% | 189 | Bi0 | +96%
Afb T6-Coae, UL Subfrarme=2, 34,7 B.9) |
i ¥ | 43 | easi | 1rEl B0
T | 447 | Toer | 16 EO.0
VG- LTE-TDD (SC-FOMA, 50% RB, 20 Mz, X 542 T42T 2021 1.88 0.0 +8E6%
| Ak | G, UL Subiramass 5,7 6.5] i
T 5958 | 1751 Eg |
B = Z | 44 BO.AT | 1788 B0
10457~ | LIE-TOD (SC-FOMA, 100% RB, 1.4 ¥ | i00.00 | 14034 | 2oEX | foo B0 | +x08%
A iHz, QPSK, UL Subframe=2,3.4.7,8,8)
¥ | Z54d | 6ads | 1491 BT
Z | &3 | sEE0 | 141 ]
TEag- LTE-TDD (SC-FOMA, 100% RE, 1.4 X a2 | A 16.54 1.89 BT +59.8%
AR Bz, 1E-E3A04, UL
Subframe=2.14.7.8,9)
¥ | oo 312 | 105G B0
z t86 | 6295 | 1078 B
104855 | LTE-TDD (BC-FOMA, 100% RE, 1.4 x| a3 7RO | 154F | 188 R | £9E%
A Wz, B-0AM, UL
Subframe=2.1.4 7,8,0)
1897 | 5266 10.58 2]
| 182 | besar | 1055 )
[ A0500: | LIE-TOD (SCFOA, 100% RE, 3 MHE 2760 | 10649 | Zase | 199 | BOO | £95%
ALA SIPSK UL Subframe=2,3 4.7 8,80 | el e snts L
431 | 749 1667 1 N
462 7E03 | 1807 %f
10507~ | LTE-TOD [SCFOMA, 100% RB, 3 BHz, Tia B1.39 | 2t.B7 | 148 96 %
Aba, 16-DAM, UL Suliframe=2,34.7 B8} 2o
382 TO.530 16,78 Bl
_____ a8z 7075 | 16.93 Bl
10502 | LTE-TDOD [So-FOAA, 100% RE, 3 Mz, E 20 BO3E | 4B | 189 B0 | x5E%
AbS B4-0aM, UL Subireme=2.34 7 5.8)
386 | TO.0E | TBET BOD
I ] T4y | 167S | _ED.D
10505~ i LTE-TDD (35-FOMA, 100% RE, 5§ Mbz 1609 | #&a3z | 2ray | 4mg 600 | £96%
| Anh | OPSK UL Sibfames25 8 78
1 443 7464 1668 ' BD
478 7564 | 1928 FT )

0BG LTETDD (SC-FDAR, 100% RB, 5 Mz, 5TE TT.8B 213 499 [-0E] e %

AhA 16-oan, UL Subframe=2 34,7 8.8)

o T0.15 17.38 8o
404 TOLED 1756 | 80D

e R I o T S ] A B3 S R L] e B e S ] e B )

10505- | LTE-TOD [SC-FOMA, 100% FB, 5 MHz, & 61 TeT4 | 2060 | 149 | BOD | 20E6%
A & DAk, UL Sublrames2,3.4.7,8,0)
403 Bd8E | 174 | 800
] 411 7030 | 1746 [ 600
10506: | LTE-T00 [SC-EOMA, 1005% FE, 10 I 1169 | #9905 | 2512 | 199 | 8OO | *95%
P, MHz, QFSH, UL Subframe=2,3.4,7.8.9)
A7 7436 | 1895 | 800
B 811 19,06 | BOD
10507~ | LTE-TDD (EC-FOMA, 100% FB, 10 3] TH2L | 2055 | %99 | B0 | x0E%
AR Wk, TE-CLAM, LIL
Sublrarie=2,3,4,7.8,3) |
¥ 4.32 58,83 17.56 | BED
2 4349 7020 17,72 BDLD
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EXI04- S8BT July 26, 3016
10508- LTE-TOD [SC-FIba, 100% RB. 10 * 539 T4.1% 20016 R R &0.0 +09H%
AL MHZ, uL

- Bubframe=2.3.4 7 4.%)
T .38 [ 148 | BlD ]
Z a4 FENA] L&Y 000 _
10608~ | L7E- 100 [SL-FOMS, T00% RO, 15 X | aie BE43 | Z227 | 1489 | BOD | =DB% |
AL MHz, 0Pk, UL Sabirame=2.5.4.7 8.8 Jl=on
il 7249 | 1812 [T
Z | 525 7208 | 1832 [Tl
10510- | LTE-TOO {SC-FDMA, 100% RE, 15 % | 5B 73.25 | 4079 | 100 g | 6%
s, MHz, 16-Cam, UL
Sublrne=2 34,7 8.9
¥ | 478 G942 | 1751 | 0.0
= Z | aes ga.71_| 17.64 800
10511 | LTE-FDD [SC-FDMA, 100% RE; 15 X[ &5 7252 | GBS | 198 BN | 196 %
AR JHz, B4-0AM, UL
Subframa=224.T 88§
¥ | as BRID | 1744 B0
Z | 488 BEA7 | 1756 BOD
10517 | LTE-TDD (SC-FOMA, 100% RB, 23 X | 18t BT TR | 2417 | 14 BOD | 19.6%
ABA M, QPSK UL Sugfame=2 3 4.7 8 8
¥ | 553 7438 | 1884 _B0D
z | &7 FEOl | 188 | Bl —
10513 LTE-TDD [SC-FDAL, 100% /8, 20 X 573 7432 | Hn 149 BLD +BH
AR MHz, 18-Cian, UL
Subframe=23.4.7.9.9]
¥ | a7 €885 | 17.85 B0
Z | Al 707 | ATTE | 800 —n
10514 LTE-TGO {SC-FDMA, 100% RB, 20 ES 5.51 7318 19.82 1.88 200 + 06 %
AR MHz, B4-CAM, LIL
= ‘Bublrame=2,3,4.7,8,9) =1
¥ | %BE 6843 | 118 | 00 i
z 473 gdh2 | 17.65 - e
10515 | IEEE an2 #1b WIFI 2.4 &GHz (DS8S, 2 x| 338 6870 | 1D5% | 00D | 1508 | £3E%
A Wb, SEp duly oyce) ;
i 1.04 83,56 1523 150.0
£ 1.00 63 61 1522 150.0
1051 6: IEEE 8022 110 WiFi 2.4 GHz (DESE. 65 A 10a | 18846 | SE2S 0,00 150.0 + 56 %
ARA | Wty duly cyclel : ;
s 070 FEER | 1805 50,0
— = . i .75 TAAl | 10E4 150.0
10517~ | [EEE BUZ 11D WIFi 24 GHZ (D5S5, 11 | X | 1.5d 8010 | 2497 | D00 | 1600 | z0.8%
BAR Wibps, 0 duly eycle} | )
i (] [ R F 150.0
L Z (X GE.OE 1647 150.0
10516 [ EEEBI2 1am WIFiGGHz (OFDM,2 -~ | X' [ 479 BT 65 | 1niE | 00 | 0D | 29E%
et WEipis, Bgpe duly sycle) ! = :
B 487 GE.TE 1838 1a0.0

e e PPN arerear e PR Lot~ L .- EBETR | 833 | | i6end
0618 | IEEE agg.m;m WiFi 5 GHe (OFDM, 12 | X | 50 ETH): | 4790 | f00 | 760D | =oE%w
B Winps, 390 dity Gyole) |

[ ¥ | =88 Groo. | 1648 150.0
2 A45 i | 1646 150.0
10520- | EEE BOZ 11ami WIS GHz (OFDM, 18 | £ | 486 6795 | 17.26 | 000 [ 1500 | 285%
Al Mips, 88pa ity oy} | ;
¥ | &7a Brne | 1542 1500
Z | 47 B708 | 3630 A50:0 ]
0521~ | [EEE B2, 11aM Wikt 5 GHz [OFDM, 24 | % | 4,80 GRG0 | 4720 | G0D | 15008 | E06% |
AR Mbps, 98pc duty cycle]
¥ | 467 ET.0d | 1641 1500
Z:-| a83 BT.03 | 1638 1500
i0522- | [EEE BO211am WiFl 5 GHz (OFDM, 36 | X | 454 BrEr | dneE | 000 | 1 | 2EE%
P Mbps, S9pc duly Tyck]
¥ [ a7 704 | 1BAB 150:0
| 4 68 G105 1643 AERD
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EX3EVA- ShaBaT Jily 26, 2016
10523- IEEE BOZ.17am WiFl 5 GHz (OFDM, 48 | X | 472 E1E1 |t | non | ek | +8E%
Fatara) Whps, $Epc duty eyse)

¥ | a4 e | 1eal | 1500
2] asfe Ege | 182 1504
10524 | IEEE 302.11?'1: WiF1 5 GHe (OFCM, 54 | & | 479 | ergs | 7.8 | 050 [*1500 | £95%
AAA 8, #pe duty cyalel |
" = 2 Y| a6g Bogd | 1644 | 150.0
2 |_a6d B5.90 | 1641 1500 |
"10525- | IEEE BUZ 115c Wikl (20MHT, MCSD, X | 47t BGO7 | 16E3 | OO0 | 3600 | £96%
ABS Fape digy cyehe}
¥ | 48a BElG | 1603 1500
Z | 4 BR0E | 16.00 160.0
£ 1058 IEEE EI!Q.Ha_c WiFi EEDLHHI, MCEY, b4 457 G7.38 17.04 0.on 4500 +96%
AR EAp duly cysle) | E—
Y [ 482 545 517 150.0
4 Z [ ajg G543 EAS 150.0
0527 | IEEE B2 118z Wikl [R0MHz, MOSZ, i | aEm G A0 FOE | OO0 | 1500 | t8EW
DA, Sopcdity cyeley -
e ¥ | 474 BA4] | 1613 150.0
il BE40 | 184D 150.0
T5zA- JEEE #0211 WiFi [20MHz, MES3, ] 4m 6741 104 | Godd | A5G0 | eOEW
LAAR B duty gycla) .
Y| afe G642 | 1616 150.0
Zi| #ard GEAZ | 16.1% 150.0
TS28- IEEE 802115z WiFi |:,2::|MH=, WACSS, X .81 6741 .04 LLELi] 1500 oY
L <ty cyela) NS E—
r ¥ 4.78 GEd2 | 1616 0.0
Z | &z 8647 | 1613 150.0
10651~ IEEE 802 .11ac WiF| (20MHz, MOSE, x| 483 670 17.08 G0d 1.0 +BE6 %N
LLLY H8gc duly cydel __ -
¥ | &i7 BBET | 1619 150.0
) Z] 47 GESS | 1618 1500 |
1EGe- | [EEE BOZ 11ac WiFij20MHz MCST, FBELE BLS0 | 1r0r, | D00 | 1500 | 25E%
A, A8pc ol 1 .
R ¥ | 482 | 6o.43 | 1613 1560
Z | 458 8841 | 1640 1600
1053% | IEEE BO2.11ac WiFl [208Hz MOS8, x| 433 aras | woa | oo | 1E00 | x868%
Aad 39pa duty cyce) |
¥ 477 BEA4S | 1814 1500
Z | a4 | emas | d6dZ | 1500
10534~ | IEEE Q&z TiaE Wil [£0MHZ, MGESD, x| EA €735 | 1g85 | oop | 1500 | 236%
Af gape disky cycie) |
bi—T0T] ¥ | 528 BESS | 160 1600
z 554 68.53 | 1647 1500 )
10535. | IEEE BOZ.17ac Wirt [A0MHT, MGS1, X | Gaa Br.50. | 171 | 000 | 1500 | x98%
AsA Spe diby cyclel =
¥ | E3a BAEE | 1608 [ 1500
1 53 BEGE | 6.8 1500
10536 | IEEE 602 11ac Wil (40MHz, MCS2, x| 538 BrAF | AT4R | m00 | 1800 | et

LASs | Sepe dutyeycle) !

¥ | 52 BE.6E | 1B.24 150.0

| o | [ EE.BE 1627 150.0

TR [EEE A02.11%c WiF| [A0MHz, Meo3, | & | sl Er4E | 1B.EG | 000 | 1800 [ FRER

AAA Afpe duty aycle} 1

| ¥ | == BEEE | 1627 150.0
_“" 2] 824 | ebey | 1819 1500
10538 | IEEE 802 t'1a.c1:'|' i ORI, FAGS4, | 552 BT.A0 | 1T.03 | G000 | 1500 [ zEEE
Al gbacd che
R SR ¥ 5.38 B5.71 16.28 150.0
Z| 534 Baeg | 1828 50.0
TOEAL. | [EEE 02118 Wikl ;qaml-lz WCSE; X | G648 | 648 | 1r.os | 0000 500 | ERES
AAS Glne duty cvele)
““““ =[] ¥ | GEp BEar | 1628 1500
Z | s GG | Th2h 150.0
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EX30Vd4— SMIGET July 28, 2316

10541 IEEE BO2.11a6 WiFi (d0MHz, WMCET,

540 BFOE [ 1898 | 000 1500 |+ 98 % 1
AR 98pa duty cyole)

52T 56.57 18.25 1500
5.5 6.5 18.20 L
L7, BT.37 16.98 0.00 B0 | C40E%

10542- | IEEE BGZ.11ac Wil (A0MHz, MCSE,
AAL S8 duly Cyhe)

547 BEEZ | 1827 1500
533 | G6e0 | 1624 150.0
562 E736 | 168% | 000 | 14500 | =B6%

10543~ | IEEE 802.118¢c Wiki (20MHz, MCES,
AR S dilty cycle)

.50 BE.E3 B.28 | 1500
547 581 6.28 | A0
568 BT3B E.ER Wi 100 | eeEs

10634- | IEEE B0Z1 1@ WiFi (G0BiHE, MCS0,
LA #pc duty cycle)

556 B566 | 1613 1600
.53 BEB4 | 1635 00
54 67.82 [ 4703 | D00 | 0D | %E%

| TOB4E- | TEEE BDZ 175c WIFI (S0bH. MCST,
Fatata) 990 duty cyele) I'

5. Tr G7.08 1832 1900
BT 67.04 1630 153G
5.7% BT.ES 1698 .00 1500 | +8.8%

T05L6- IEEE BO2.11ac WIFI (BOMHz; WCSE,
Eaal S8p duty Gyl

oo v e

EE5 | BAgs | 1828 TG
562 | mAO0 | 1835 500
EBA | B775 | 1001 | 000 | 504 | z96%

“i0647- | IEEE B2, 17ac WIF [B0MHz, MCE3,
AAS SRR ity cyede]

574 BT01 | 1631 150.0
570 G688 | 16.27 150.0
[ Ee28 | 1758 | 000 | 1500 | =BER

V0G4~ | IEEE BOZ.1%ac Wiri (BOMH:, MESE,
Ay Sipcduty cydha)

6.05 | ARTT 1500
I E7.94 1613 150.0
5.80 B7.83 1657 | 000 5D | 206N

056 IEEE 802 11ac WIFI {30MHz, MCSE,
ARA Spe duly eycle)

H.467 6,89 A6.ET 150.0
564 E587 | 1624 1500
5AZ 8772 | 168 | DoF | 1500 | reRE%

"H0551- | IEEE A02 110 Wik (B0Fz, MGaT,

586 | ®hay | 1697 500
T Al 1500

871 | BTAT | 1687 | 000 | 15000 | 295%

10852~ | IEEE 802 118 Wikl (B0MHE, MOSE,
fatatal Hpe duly eycle)

5.59 G6.74 16.17 1500 |
5.55 86,72 1614 1500 |
5.80 &7.50 16.40 opd 150.0 | +98%

10553~ IEEE BO2.118c WIFi (BIMHEZ, MC5S,
Alh, S9pc duty ayeled

f.GR: 8675 16,22 A5
BES 8877 18.15 1800
B.08 a7.7 1893 e 180.0 +86%

TEES. IEEE 16021 1an iF T1EDMEE, WS,

B, F9pe duly cyolep

5,05 67.03 | 1527 150.0
503 &7 01 1524 150.0
.24 GE0E | 707 | 000 | 1500 | 9B8%

10555 | JEEE 1602.1tac WiFi (160MHZ. MCET,
fataral 90pa dity cysle] :

Bl B7.35 | 1640 60,0
T 6732 | 16aF 50,0
i B0 1708 (o] 1500 & 5.6 %

086 | IEEE 1607, 11as Wik [1G0MHE, MGaZ,
AR | 98pG duly Cycie}

B2 BT.3F 15.41 150.0
E.09 G735 78.38 50,0
E.24 a8z war .00 Tann Z2HE%

|-~

10557- | IEEE 1602, 11ac Wi [150MHz, MESa,
Bk S8pc dufy cycle)

B0 GTAZ | d84 1500
B.O7 G725 1687 150.0

Gl ot R LAt N ] el R i &t B ] e A ] e B e R L Tt (e O o el B o T [ S M T R 2 81 £ S
£
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EXADNA- SMCIEET Juhf 26, 2008
108555- IEEE 16021 1ac WiFl {TEIMHz, MOSS, ] B3 BER3 | 7R | 000 1500 | +£98%
R pc Uty eels)
= T ¥ | B8 G750 | 1651 1500

|— Z] 612 BrA7_| 16.48 5000
10580- | IEEE 1602.11acWiFi {160MHz, MCBS, | X' [ B2 sB0Z | 1711 [ 0.0 500 #96%
sy JHApe duty meclel ok

| B B7.34 | 1647 150.0
I Z | &% Bi a2 | 1644 15000
10561- IEEE 1602118 WIF {160MHz, M5, | X B Gr29 | 4744 | 000 | 71500 | +9.67%
Al Hps duty cycle)
¥ | 607 G729 | 1648 150.0
Z ] B3 BT 27 | 1645 150.0
10582+ | IEEE 1602, 11as Wikl (160MHz, MCS3, | X | Ba7 BBSE | 4741 | 000 | 1500 | X9E®
AR, Fpc duty eyvclel | RS | S || S N—
Biyh | 1671 150.0
& BiF Bi71 | 1BETF 150.0
10663 | IEEE 1602, 11ac WiFl {160MHz, MCES, | X | B4 Ba13 | AT64 | 000 | 1500 | 8E%

AR | 98pc duty cycie)

G55 | Big0 | 1682 | i50.0
B51 | BA2r | 1680 3500
Ei0 | Br&D | 1725 | O4E | 150D | 5B%W

10584- | IEEE BOZ.11g Wi 2.4 GHz (DESS-
oy CFD, 8 Mbps, 85pe duty oycle)

B0 | 6hA3 | 1649 1500
497 | BEHS | 1648 150.0
BaE | BEO8 | 1756 | 048 | 1500 | £96%

0EES- | |GEE B2 1 1g WiR 24 GHz (D555 |
| AAA | OFDM 12 Wops, 89pc duty cyds)

10586- | IEEE B02.11g WiFE 2.4 GHz (DB55- w | erse [ 174 A8 [ 1500 | £28%
BAE, (D, 18 Mops, $0ps duty cydle)
508 BT 18 | 1664 150,10
= 5,05 6719 | 1663 = 150.0
10587 | IEEE BOZ.11g Wik 2.4 GHz (DS8S- ] BEAL | 1T, gag | 1500 | za6%
A OFDE. 24 Wips, S0pe duly cycha)
512 762 1702 1500
1 504 158 6.5 1800
10588- | IEEE BO& 119 WiFi 2 4 GHz (DS5S- | 610 [ TAT | oae | 00 | £98%
Adud, OFDM, 35 Mips, S9pe duby cycle)
.58 BEAE | 1636 150.0
4.548 Ay | 1BSE | poasanol
105E8. | IEEE B0@.11g Wik a8 GHe (D555 B4 | 048 | 1500 | £96%
AN CIFEM, 48 ki, BApe daty cycla) | )
| R BY.66 17.08 A50.0

I05T0- | IEEE BO2.1 19 WIFI 2.4 GHz (DS55-
Al OFDM, 5 MEps. S9pa duly cydie)

G2l | BBZ8 | 1775 | 046 | 1800 | 1565

L 121 T e
T0671- | IEEE BO%. 110 Wik 24 GHz (DE5S, 1 1B | ToAT | 2046 | 448 | 1300 | £5ER

AR Winps, S0P duly CyiE)

i 1Zr | G5g3 | 1608 130.0
127 BE4E | 1618 130.0
{0572 |EEE 802,110 WiFy 24 GHz (D555, 2 161 7230 | 2121 | 4§ | 1300 | 66%
AdA Mg, S0pe duty aycks)

10573 IEEE B02 116 WiFi 2.4 GHy (D855, 5.5 1&1@3 TR ﬁl.'.r:ﬂﬁ' [ 1200 | 238%

Al Wispe, BOpe duly cycis)

333 91.84 25.28 130.0

q45 BE7E | 3166 | 045 | 1300 | *36%

| 10574- | IEEE 802,110 WiFi 2.4 GHz (D56, 11
Al Mibps. B0pe duty cyche] )

L] B B el I T Gt B L ot I T B (] e mimi]  oaleals| mdeaisl omiral=s| sl mi{=
i
Pl
o

) T2.03 ToET 130.0
54 T3.04 1ee 130.0
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Ex30va- SH3GAT Juby 26, 2006
T05T5- [ IEEE A0Z 11g ViFi 24 GHz [0858- ¥ | 488 | Bra8 | iraD | 045 | 1300 | OB |
A, DFDM, & Mbgg, 900 duty tyda)

¥ | 478 8658 | 1650 R
Z | A7 BEES | 16.51 330G
T0576- | IEEE 802.11gWiFi 2.8 GHz [D555- o R G157 | iTSE | 046 | 7300 | 15 %
AARA CFOM. D Mipa. DO0Re duly dyéle) |
: ¥ | 4Ei 86,77 | 1657 1300
= Z 1 ars | &R7S | 657 | 13000 =
10577- IEEE B32.111 WiFi 2.4 GHz (D555- K| 5 grE | 754 | oa8 [ 1300 | zoE%
ABA OFDM, 72 Mbps, G0pe duty ccia) o

il ¥ | 54 (] 15.78 ]

T Z | 500 G611 16.75 13010
10576 | IEEE 07 11 WIF| 2.4 GHz (DE55- X | BDE BB12 | 3768 | DAE | 1200 | 256%
AbA OFDM, 18 Mixps. S0pe duty cycle)

¥ | 6728 | i5ay 130.0°

e Z | 430 €728 | 1695 1300 |

10578- | IEEE 802 11g WiFi 2.8 GHz (D555 LT E744 | 1702 [ oas | 3300 | :DE®
Al DFEOM, 24 kbps, Blps duty eycli)

¥ 4.88 €6.55 | 16.18 1300

Z | A&7 88R1 | 1618 130.0
10580 | IEEE 802 114 WiFi 2.4 GHz (D555~ X | 488 8742 | 1702 | 0467 | 1300 | z06%
Fuldy DFDM, 35 Mhps, $0pa didy cyce] -

¥ | 4 BhG3 | 1615 GET

= Z | 4T BEET | 1620 130.4

10501- IEEE B0 14g WiFl 2.4 GHz [DE2S- *1 4@ BE.Z4 TE7 | D46 [ 1330 | 288%
BAL DFDA, 48 Mbps, Slpc duty cycle)

B Y 4:E3 g7.33 68 0.0

= | 2| 4B B7.32 | 1878 130.0
105082 | [EEE BOE.11g WIFI 2.4 GHz [D555- ¥ | 475 GI17 | 58 04 | 1300 | +06%
AR OFDN, 54 Wb, B0pc duby cycis) | |

| ¥ | 46 GEZE | 1584 130.0
o Z| aed B638 | 1599 130.0
10583- IEEE BOZ 11a/h WiFi B GHz (OFDM, & ES 4.88 67.38 17.30 L] 1H00 | 208%
faatal Mbps, SGpe duty eycle)
i 4.78 RL] HE.50 300
= Z | a7 | e6.63 | 1641 130.0
10884- | [EEE 802 11/ WiFi 5 GHz (OFDM. B x| 41 BT.ET | 1788 | 045 | 1300 | tEE®
A Mbgs, S0ac duty syele} - ]
¥ | 481 G877 | 1B.57 e =
Z | w7E | A7 | 1EET 1500 =
10585 | IEEE 802 T1ah WiR 5GHz (OFDM, 12 | X | 574 6768 | 1754 | 045 | 1300 | t98% |
ARA b, SOpe duty cycle]
= T B7.A0 BIg 130
e Z | 500 | &r% | 1678 1300

| 70585~ | IEEE 802 Tiam WiFi 5 GHz [OFOM, 18 | X | 508 (TR R | O4B | 1300 | 96%

LAsL Witps, Spe duty ovia) : - i 1 |

| ¥ | 483 G723 | 16.87 FE

Z ] 480 A7.28 | 1685 1300 =
1omaT- | IEEE 802.17ah WiFl 5 GHz [OFDM, 24 | X | 481 G744 | 1703 | 046 | 1300 | *98%
LT Wik, BOpe tuty cycle) i

L 4B i Bh 1646 130.0

E Z | 48T BEET | 161 130.0 ]
O50E- IEEE B2 TTaih WiFl § GHz (OFDM, 36 © X 405 G742 17.0 D44 130.0 286%
farata) Wps, S0pc duly tyea) | e

LY | &4 BESE | 16.18 130.0
[z | 471 BEE1 | 18.20 130.0
10588- | IEEE BI2i1ahWiFig GHz{OFDOM, 48 | X | 485 BE24 | TrET | 046 | 7300 | tBETH
fotar) Wibps, $pc duty cydie) | -
LY 4083 133 1681 130.0
£ 4.80 e 1678 130:0
10680- IEEE 80 11a'h WIFI 6 GHz (OFDM, 54 | & 405 AT 16.81 (46 1300 86 %
T Mbips, B0pc duly cydel
¥ | 484 | esgm | t6O4 130.0
Z | A&z BA3E | 1608 1300
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EXEOM- ShIERT Suby 26, 2018
A0589- | IEEE BOZ,11n (AT Mied, Z004Hz, 502 B738 | 1736 | 048 | 1800 | 05 %
A CS0, 90pe duty eycle)
g 453 BS.6T_ | 1660 T30.0 B
| as0 page | teed | | wa0b |
0BG | IEEE 802190 (HT Mived, 20MHz, £an B7.78 | 1749 | 046 | faon | +048%

BAR MCST, 0pe duty cycla)

510 BI.01 1673 3040
ST B7.03 1673 300
10683 FEEE 802.11n (HT Mixad, 20MHz, 5437 | eny2 1740 046 300 [ 296%

ARA M2, 80ge duty tycle]

| 565 | BEad | ieE2 130.0
500 | BaOF | 1662 1300
0564~ | IEEE BOE.11r {HT Mined, 20MHZ, SAE. | Gra7 | 1754 | DAB | 12300 | 1967
AAS MCS3, Bpc duty syde} .
BOB. | &711 | 1878 T304
505 | B2 | 1877 130.0
0555 IEEE 302,310 (HT Mixed 200z, 516 8785 [ 4745 D48 | -13000 | +9E%

AAA | MGSH, S0pc duly cycie)

505 67.06_| 1667 1300
502 GT.0B | 1EE7 1200
T TEEE 802.11n {HT Mixed, 2I0dHz, 540 ETEBT | AT47 | D46 | 13080 | 206%
| AAL MCSS, Slpc duty oycle}
454 87,05 16,87 1500
445 BT.OE | 1867 1300
10507- FEEE 802,110 {HT Mixod, 20MiHz, 508 GT.A1 | 730 | D4E | 1300 | 29E%
A MCSE, S0pe duly cycle)
IS AR == ag4 | ohoE | 6aT AT
= 4.9 67.01 | 1657 1300
1058 | IEEE B02.11n (HT Mizee, 20MHz, 504 GBID | 1767 | D46 | 1300 | 206%
AAA MEET, 8ipc duly cyce)
a8z A7.26 | 160& 1300
480 B7.05 | 1643 1500

AE- EEE 802,910 (HT Migad, $08dH=,

588 ar.a1 1747 [T 1300 | 296%
AAR MOS0, B0pc duly tyite)

550 6726 | 1640 1304
557 6776 | 1679 1300
588 G351 [ 1774 | oas | 1300 | £56%

10B00- | IEEE 802 11n {HT Aixed, 400Hz,
BAA MC ST, B0pc duly eycle}

577, BT.IE | 1702 1200
R 8776 | A7dd 1200
10601 IEEE 802,710 {HT Mixed, 408dHz, 574 4815 1748 046 1300 +06%
A MCSE, B0pc duty cycle)
= ) § a4 G145 | 188 1500
= 551 arAt | T6ET 1500
10602- | JEEE #02.71n {HT Mixad, 40MHzZ, 583 G812 | 1748 | 046 1300 | £96%

A MESE, Slpc duty syde)

573 B7.41 1878 1500
5.80 8744 1878 1300
542 GE 43 1776 01,44 1500 | 28EH%

0G| FEEE 862,110 (HT Mixed, 400dHz,
A M54, Slpe duly cyce]

582 G777, | 1708 1300
57E 6776 | 1707 1300
0BG | IEEE BOZ.110 (T Mixed, S0MHE, 5,60 G785 | 1747 | D46 [ 1500 | 288%
Al MCSE, S0 duty cyhe) :
.60 G728 18:80 A3G
557 gt | 16Te 30,0

0605~ | IEEE 802,110 (AT Mixad, 406iHz,
L MCS6, B0ac duly tycie)

O] $8.18 [ 1763 046 15340 | +96%

571 | Brag | 1683 i EE
588 | 67,51 | 1694 1300
BAT" | BTEZ | 1723 | 048 | 1800 | 298%

0606 | IEEE AOE 110 (HT Mixed, 4004H:,
AAR MGET. Blpc duty cycie)

Lo d i R el e L] = (e o e R B I o B e I e e o O Lt O B B ] (o R T R ] ) ] e 4

548 G698 18.53 130.0
546 [ 1655 1300
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EXID0d= SNIGET July 26, 2HE
D607- | TEEE B0g 11ac WIFL (20MHe, MCSD, % | ana
bl by ] i BEEZ | 705 | 046 | 1300 | $56%
¥ | A7E 8507 | 1822 1300
Z | & B589 | 16.a¢ 130.0
10608 | IEEE 802.11ac WiFt (20MHz, MCS1, ® | sn 6727 | A%27 | 046 | 1300 | tBE%
AR | Blpe dulycycle) |
¥ 487 8540 658 | 1304
Z | 484 Y] 1638 1200
10805 | IEEE BUZ. 1126 WiFI {208Hz, MOSZ K | 4B BT | 1709 | Das | 1300 | 126
AAS S0ps duty cyels) .
Y | 4ps | @ees | 6ed 1304 —
B - Z | 483 66.28 | 16.23 4300
10810- | IEEE B02.1%ac WiFi [20MHz MCS3, ¥ | 505 8733 | 1726 | 045 | 4300 | z08%
| AAA A0pe duty pydia) —
. ¥ 291 GE42 1640 | Tann
= B Z 4.88 44 16.38 1an.n |
10611- | JEEE 802.11ac Wikl (20MHz, MGS4, E T Br:15 | 177 | 048 | 1300 | z89B%
fatary) dul &)
T 4485 BRI4 | 16,25 1300
Z | 480 w26 | 1635 130.0
10612- | IEEE 02 11 Wik (20N, MCSE, x| som 8734 | A7AT | Da6 | 1200 | 258%
A S0pc duty cycle) - )
Y | 4Ed 6638 | 1624 120,40
e T aes G841 | 16.99 1300
ma- IEEE 302.115;: Wi (200dHz, MGES, X[ 5m BT.2d | 1708 | D45 | 1900 | 296%
H0p chaty cycist |
¥ | 485 | mees | asae 1300 —
= == Z|_an3 G632 | 1619 130.0
10818, | IEEE BOR. T1ac WIFI (20MHz. MCEY, X | 4% GTAY | 732 | 346 | 1300 | 29E%
ABA Slpe cuty oyl e
¥ 479 BE.50 | 18.4a 300
...... it 4.76 BE50 641 1300
10845 IEEE B02.17ac WiFi [20MHz. MISE, x 4488 BESG 16,47 045 1300 +BE%
ARA 90pe duly eyde) '
¥ 483 | B602 | 16.00 1300
. Z | #an B8.08 | 1803 1300
10616- | JEEE 802 11a: Wik (40MHz, MCS0, ¥ 583 6726 | iri4 | oas | 1 LHET
Al Blpc duty cytia)
¥ | o4z BESE | 1642 1300
Z | 5.8 8552 | 1641 130.0
101 7- IEEE 802 11ac WIFI (#0iHz, MCS1, X £.53 BT.4F 1T 18 [dg 1300 | £546%
Al Bape duly eycls}
¥ 247 BE.62 | 1643 | 1300
= Z A4 66,63 | 1643 qg00 |
10618~ | IEEE BOZ-11acWiFi (400Hz, MCE2, | % 0 6rag | rza [ 048 300 | x96%
At Sps disty. i)
j [ ¥ 537 BETO | 1843 130.0
Iz 534 | @870 | 16.48 130.0
10618 IEEE B2 14ac WIFi (406Hz, MCE3, | S 552 67.25 1708 (XT3 1300 EEE% |
ftaal 0psduly ceciy) —
Y| 538 GGz | 1643 | | 1300
Z | 538 16.35 1300
08X- | IEEE BOZ A 1ac WiFi [40MHz; IACE4, x| Ee2 6745 | i71G6 | O4B | 1200 | £96%
falitsl S0ps ity cycie).
| i 5,80 [kl 1643 1304
— Z | 547 | #ho1 | 1642 HENEY)
T0B21- | IEEE 802.118c Wi (G0MHMz, MCSE) X | 56D (] 1r30 | 048 [ 9300 | £
Pl S0pc duty oycie)
¥ | 546 Bh70. | 1660 1300
Z | 545 BAEE | 1657 1300
10622 | JEEE 802.11ac Wikl (40MPz, MGSE, X 581 B7ST | 1758 | 046 | 1300 | £56%
Adh, S0pc duty aycle]
¥ | 548 56,88 16.64 1300
| Z | 548 | 6580 1662 300 |
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EXEOV4-— SN3EET July 26, 2078
E2E | IEEE 207 11ac Wikl (40MHE, MCET, W | adn | arA0 [ W03 [ Oa6 [1330 | 2EE%
AL | 900G duly Cyde)

¥ B3 | 635 | 1590 G
£ ] 634 7 M 7 F I [ Y
ToEE4- | JEEE 802 118 WiFl (A0MHZ, MGEE, T 65 G727 | 716 | 048 | 1300 | 16B%
oy Bilge duly cycle)
¥ | 556 | 66565 | 16.46 1200
———— £ | 553 | G656 | 1645 120.0
A0E25 | IEEE 8021 1ac Wik (A0MHz MCES, K| Bz | aGeag | fr7E [ D46 | 3340 | 29E%
AAA 90gG duty eycia)
¥ | Bar BI&T | 17.02 1300 =
Z | &B3 | Bre0 | i 1300
TEEE- | IEEE 802 1165 WIFl (BUMHz, MOS0, X | 618 | Bi23 | t708 | 046 | 1800 | *66%
faata] Slae duty sycley
¥ | 568 | mEss | 1636 1300
1 BRE BEST | 1635 3.0
10GE7- | IEEE A0Z 11ac Wikl (BOMHz, MCE, x| s07 | afee | ireA | bas | 1300 | =SE%
il B duty sy}
: ¥ | BS3 | Gri1_| 166A 1300
Z | 550 | Bri0 | 1BST E
T0628- | IEEE 802 115 WIF| (EUMHz, MGE2, ¥ | GBS | G4 | a2 | D4e [ H3o0 | zRE%
Faruva G clul
"""_*&*m?g} ¥ | 570 | Bh7L | 1530 13,0
F4 5.71 .72 1632 1340
EFA: | IEEE BOZ 11mc Wikl (BUMHz, MCS3, X | 584 Grdg | 02 | D48 | 300 | 296
fatata) o duty cysle) Nl IS T
¥ | be2 BETE | 1630 134.0
i BEJE | 18.31 1300
G- | IEEE 802 T3¢ Wikl (BMHz, M54, W[ Goa | Bas2 | A0k | OAs | 200 | 296%
A Bl duly syelad
¥ 535 G849 17.19 130.0
A Z.| BM [T AT 130.0
0631 | IEEE 802118 WIFl (BEIMHZ, MCES, % | s4p [ BT [ aB0d [ 0ag | 1300 | 205%
et S0pc duly cycle) -,
¥ | Bad BEZ9 | 1730 130.0
Z | 618 BEA0 | 1704 130.0
WG3E- | JEEE BOZ 11 Wikl (BOMHz, MCSE, X | 803 6789 | t7d4e | Dag | 1300 | 296%
AAR | Bac duly cyele)
= ¥ 581 i 1 1678 1300
LT I E GET TAT. | 674 13,0
0633 | IEEE 402 11ec Wik (E0MHz, MCET, K| 585 Grg3 | 1745 [ 048 [ M0 | 2DE%
AAR Sboc duty cycle)
i A5 11—
z ETY O I
G- | [EEE 80Z.11ac WIF [BIMHz, MCEE, Fd 1720 | D46 | 180.0 | 26.6%
RAR BOse duly cyeiek i
¥ | 581 GEDE | 1653 1200
Z 1 677 | Gbte | 1650 150 =]
63 IEEE A02.11a¢ WiF| (BOMHz, ME5S, K| SB0 | GEEY | T6ED | 046 | 1200 | 2FE%
AAR 8o duty cysle) =
¥ | GBN | BE@m | 640 BE
Z | 68 | BEgA | faoa 1500
0636~ | IEEE 1602, 118G Wi [ 160MHz MGSE | K | 621 67.59° | 17.00 | D4e | 1300 | 208%
AR B0 ety eyela)
s ki B [ 1645 1300
s | BO7 | BEss | tead 130,00
0637 | EEE 16021780 WiFl (TE0MHZ MCS1, | X | B33 | G800 | 3727 | 046 | 1300 | 296%
AAR 9o duty cycle)
¥ | G265 | Brad | 1862 120.0
€ | hH23 G2 | i6a | | 300
10638- IEEE 16021180 Wi {1BIMHz, MGS2 X 630 G758 17.24 D43 130 [ z86%
Ll SOpc ity eicie)
¥ | 626 | 6730 | 1ASE 130.0
2| B2l | ersb | fesST 1240.0
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EXI0Va- SH:aGaY July 25, 5076
10628: | IEEE 1602 1ac WiFi (180MHz, MCS3, | X | &84 BTST | 1726 | ©46 | 1200 | =B6%
LAAS | Bpe duly cycha) ] |
¥ | &5S Bral | 1663 | 1384 |
- Z | 622 BrA0 | 1662 R
10640 | IEEE 1602 112c WIFI (1600 MGS4. | K | 541 BB05 | 1726 | 046 | 1300 | z96 &
BAR Billps duty cycle) | —_
¥ 5,37 [ [ 1300 |
z 24 Brab | 654 130.0
10641- | IEEE 160 11ac\WiFi (160MHz MCS5, | X 5,38 BT 7T 13 | D48 | 1300 | x98%
Abk | S0pEduly cyele)
T == ¥ | @8F | 6712 | 60 1500
| i ; 2| m25 | 6714 | J850 1300
10642- | HEEE 1602 T1acWiFi {T60MHz, WG58, | X | 546 6810 | 1747 | 046 | 1300 | r986%
Al S0podutycyels) |
| ¥ 25 G748 | 1685 | ST
- ; Z A B7.45 | 1882 1
10643- | IEEE 1602 11acWiFl (160MHz, MCST, | X | B2% Grr8 | 1EE [ DdE | 1300 | ¥9E%
A, 90pe duty cyals) i
v EAT G2 16,56 1200
£ | fia BIAd | 1658 1300
10844 | I[EEE 1802 11ac WIFI (1B0MHz, MCSB, | X | &5 BB | 17E1 [ oas | 1300 | 258%
ARA Bfpe duty cycy) =
¥ | &3 B7.7¢ | 1601 1300
: £ | 635 | Bryd | 16.80 | 1300
10845- | [EEE 1602 11ac WIFI (T60MEZ, MCS0, | X | &837 BR37 | 1784 | 048 | 1300 | E9E%
B84 oycda) g
L i .78 BR.AT 1720 1300
fa B.T6 B3.52 122 1300

F Uncartaity is debermined using Herma doviation from Gnenr rispons e spply ng reciang

fiedd wan i,

disinbuticr and & arrassed oo he squans ol [he
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasss 43, 8004 Zurich, Switzerland

Accredied by the Swiss Accreditation Service (SAS)
The Swisa Azcreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognition of calibration certificates

AT4©@

WineLess
a DEKRA company
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D DEKRA

Schweizerischer Kalibrierdianst
Service suiase d'étalonnage
Sarvizlo avizzero di taratura
Swiss Calibration Service

S
c
S

Accreditation Ne.: SCS 0108

ciient  AT4 Wireless Certificate No: D2450V2-756_Jul15
CALIBRATION CERTIFICATE J
Object D2450V2 - SN:758

Callbeabion dalo:

Calibration procedure(s)

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 08, 2015

Calibration Equipment used (MATE crtical for calibration])

Thig calbration certflicate docurnents the traceability to nafional standards, which realize the physical units of measuramants (S1),
Tha maasurements and the uncerainties with confidence probebdlity ane ghven on the lollowing pages and are part of the cerlificate.

All calibrations heve been conducied in the dosed aboratory facility: environment temperature (22 + 3)"C and humadity < 70%.

Primany Siandards D& Cal Date [Cadificate Mo.) Schaduled Caltration
Powar mates EPFM-4424 GRATAR0T04 07014 (Mo, 217-02020) Oet-15
Powar gansor HP 84814 US372027Ta3 OF0ct-14 (Mo. 217-02020) Cet-15
Powear sonsor HP 84814 MY& 1082317 O7-0ct-14 (Mo, 217-02021) Oct15
Rofaranze 20 dB Atienuator SN: 5058 [20k) O1-Ape-15 (Mo, 217-02131) Mar-18
Type-N mismatoh comblnstion SN: B04T.2 / DEX2T 01-Ape-15 (Mo, 217-02134) Mar-18
Refaranse Probe ES30VI SN: 3205 30-Dec-14 [Mo. ES3-3205_Decid) Dec-15
DAE4 &N: 601 18-Aug-14 (Mo. DAE4-601_Aug14) Aug-15
Sacondary Standards o # Check Date {in housa) Sichedulad Check
RF gengralor RAS SMT-06 100005 4-Aug-99 (in house check Oct-13) In housa check: Cct-16
Metwork Analyzer HF BTS3E US3T300585 54208 16-0ct-01 fin housa check Oct-14) In housa chack: Oct-15
Hamag Funclicn Signalure
Calibrated by: Jedon Kastrati Laboratory Technician __Hil‘ g
LR =
Approved by Katja Pokovic Taechrical Manager P ':’gf._—ﬂ

This calibration codificale shall not be reproduced except in full without written appeoval of the (sboralony.

Taguad: Juby &, 2015

Certificate Mo: D2450V2-756_Julls
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurlch, Switzerland

Schwelzerlacher Kalibelerdienst
Service suisee d'étalonnage
Saervizio svizzero di taratura
Swiss Calibration Service

Aocrodied by the Swiss Accrediation Ssrvice [SAS) Accreditation No.: SCS 0108
The Swiss Azcreditation Servics Is one of the signatories o the EA
Muttilateral Agreement lor the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NOBM x,y,z
MFA 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-hald
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 & 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:

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

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

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

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

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

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

DASY systam configuration, as far as not given on page 1.
DASY Version DASYS WE2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacear
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following paramatars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a2 1.80 mha/m
Measured Head TSL paramoters (22.0+02)*C WO+6% 1.88 mha/m+ 6 %
Head TSL temperature change during test <05°C waas e
SAR result with Head TSL
SAR averaged over 1 ¢m” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal Head TSL paramelers nomalized to 1W 53.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.46 Wikg
SAR for nominal Head TSL parameters nomalized to AW 25.4 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following paramaters and calculations wene applied.
Temperature Permittivity Conductivity
Neminal Body TSL parameters 220°C 52,7 1,85 mho'm
Measured Body TSL parameters (220 02)*C 524:6% 2,03 mho'm & 6 %
Body TSL temperature change during test <05°C J—
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 Wk
SAR for nominal Body TSL parameters nomalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power B.17 Wikg
SAR for nominal Bady TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed 1o feed paint 550 0+2.70Q
Return Loss -24.3dB

Antenna Parameters with Body TSL

Impadance, transformad 1o feed point E240+43i0

Return Loss -26.4 dB

General Antenna Parameters and Design

| Elnctiical Delay (one direction) | 1.157 ns

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

The dipele is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therelore shor-cincuited for DC-signals. On some of the dipales, small and caps
are added to the dipole arms in order to improve matching when loaded according to the position as axplained In the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth is still
according to the Standard.

Mo excessive force must be applied to the dipole anms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 22, 2004
Certificate No: D2450V2-T56_Julis Paga 4ol 8

Report No: (NIE)
48496RAN.002 Page 77 of 88 2016-08-12



AT4 wireless, S.A.U.

Parque Tecnolégico de Andalucia, @
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia A ’ D E KRA
www.at4wireless.com - C.I.F. A29 507 456 WireLess

a DEKRA company

DASYS5 Validation Report for Head TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

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

Medium parameters used: { = 2450 MHz; o = 1.88 $/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (I[EEEAEC/ANSI C63.19-2011)

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014,

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

Electronics: DAE4 Sn601; Calibrated: 15.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP5S0AA; Serial: 1001
DASYS52 52 B 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 Drft = 0.04 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.46 W/kg

Maximum value of SAR (measured) = 18.0 Wikg

dB

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 18.0 Wikg = 12.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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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:756

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

Medium parameters used: T = 2450 MHz; o = 2.03 $/m; & = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
=  Probe: ES3DV3 - SN3205; ConvFi(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back); Type: QDOOOP5S0AA; 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 (7x7x7)/Cube {:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.96 Vim; Power Dnft = -0.00 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(I g) = 13.3 Wikg; SAR(10 g) = 6.17 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 17.6 Wikg = 12.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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