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Test report
REFERENCE STANDARDS:

FCC 47 CFR Part 2.1093
ISED RSS -102 Issue 5:2015

Identification of item tested........................ Bike Navigation Computer
Trademark ..o SIGMA-ELEKTRO GmbH
Model and /or type reference .........ccceeveeee.. - ROX GPS 12.0
Other identification of the product ................  FCC ID: M5LROX-12-0
IC ID: 7580A-ROX120
Final HW Version ........ccccccvvivcnivincicinees. - B1
Final SW Version ...t Titan_0.17.140_product
Features.......cooevviiiiiiiiiiiiiciiciicceeeen s 802,11 b/g/n, Bluetooth, Bluetooth LE and ANT+
Manufacturer..........cccceeveevvvccicciicccince. - SIGMA-ELEKTRO GmbH

Dr.-Julius-Leber-Str. 15, 67433 Neustadt a. d. Weinstralle

Test method requested, standard......................... 1. FCC 47 CFR Part 2.1093. (10-1-15 Edition) Radiofrequency
radiation exposure evaluation: portable devices.

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

SUMMATY eeeeeeeeeeeeeeeeeeeeseeesesesseeseseseeeeeennns. - CONSIAering 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 1g volume averaged SAR found during this test into
the body exposure condition has been 0.638 W/kg, for 802.11b
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”.

Report No: (NIE)

53453RAN.002

2017-09-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

Approved by (name / position & signature) ......: Migue| Lacave

Antennas Lab Manager
Date Of ISSUE ....cvveveieiiciececeee e

2017-09-18

Report template NO.......ccocooeiviiiiiiiiece e FDT08 20

D DEKRA

MIGUEL LACAVE GARCIA
2017.09.18 11:28:42 +02'00'

Report No: (NIE)
53453RAN.002

2017-09-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

Index
COMPELENCES ANA GUATANTEES. .....vveveevesitesietesiereterestesestesessesestesessesesbeseeseseese e esessesesse st abeseasesateseeseneesessenessns 4
GENETAl CONTITIONS ... ittt b b et et e s e bttt s bt b st et e bt e e enenbe s 4
UNCEITAINTY ...ttt bbbt bbb bR bt b e et e bt Rt e Rt e bbb e e e e ne e 4
USBQGE OF SAMPIES ...t b b ettt b b b r e 4
TeSt SAMPIE UESCIIPLION ......eiiiiiiccce e e e e e s be s r e e st e s teesbesbeeseesteaseebesteaneesteareerens 4
1dentification OF the CHIENT ...ttt et e sreeree e 5
TESTING PEIIOM. ...ttt bbbt e bbbt b bbb e s et b e e bt b e bt en e e e e e ere s 5
ENVIroNmMental CONTITIONS. ......cvoiiiiiiiiiie et e ettt sttt et neene e 5
LIRS (L0 =T (o [Tod S PUUSRRTPRSN 5
REMAIrKS @NGA COMIMENTS. ... c.viitieieiieetie ettt e e et e st e s be s re e s e sbesseesaesbeeseesbeeteebesseeneeneeaneeseessaeneenes 5
USEA INSEIUMEBNTALION .....e.tiieiieiietieiesie ettt sttt ettt st e b et e e s e e st et e st e e b e st et e e eneene e 6
LIRS (L0 =T (o [Tod OSSPSR 7
APPENdiX A — TSt CONTIGUIATION .....oviiiiiiteieie ettt b 8
APPENTIX B — TESE FESUILS ...ttt bbb e ene s 18
ApPendiX C — MEASUIEMENT FEPOI .......cveiieieeie ettt te et e s be et s re et e e be s e et e beeseesbesbeesbesteereesresreenee e 26
Appendix D — System Validation REPOITS .........cveiiiiiiiiiiieiieiee et 29
AppPendixX E — Calibration GALA ...........cooiriiiieiiieee et e 31
APPENAIX F — PROTOGIAPNS ...ttt ettt be s et e be e besbeereesbesne e e e 83

Report No: (NIE)
53453RAN.002 Page 3 of 85 2017-09-18



DEKRA Testing and Certification, S.A.U. D E KRA
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Competences and guarantees

DEKRA Testing and Certification S.A.U. 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, DEKRA has a calibration and
maintenance program for its measurement equipment.

DEKRA 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 DEKRA at the time of performance of the test.

DEKRA 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 DEKRA.

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
DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of DEKRA 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).

Usage of samples

Samples undergoing test have been selected by: the client

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

54353/01 Bicycle Navigation Computer ROX GPS 12.0 S/N:12517J00160 2017-06-20

Sample M/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

54353/03 Bicycle Navigation computer ROX GPS 12.0 S/N:12517J00074 2017-06-20

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 bicycle navigation computer.
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Identification of the client

SIGMA-ELEKTRO GmbH
Dr.-Julius-Leber-Str. 15, 67433 Neustadt a. d. WeinstraRe

Testing period
The performed test started on 2017-07-04 and finished on 2017-07-06.
The tests have been performed at DEKRA Testing and Certification, S.A.U.

Environmental conditions

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

Temperature Min. = 21.81 °C
P Max. = 23.88 °C
Min. = 45.58 %

Relative humidity Max. = 63.20 %

Testing verdicts

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IC RSS-102 Issue 5
(2015-03) — Radio Frequency Exposure Compliance of Radiocommunication Apparatus (All Frequency Bands) and
the following FCC Published RF exposure KDB procedures:

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

2. FCC OET KDB 865664 D01 SAR Measurement Requirements for 100 MHz to 6 GHz v01r04 (August 2015).
3. FCC OET KDB 865664 D02 RF Exposure Reporting v01r02 (October 2015)

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

Remarks and comments

1: Zoom scan is not required according to FCC OET KDB 447498 D01 General RF Exposure Guidance vO06,
paragraph “4.4.2. Area scan based 1-g estimation”

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

Dosimetric E-field probe SPEAG EX3DV4

Data acquisition device SPEAG DAE4

Electro-optical converter SPEAG EOC3

2450 MHz dipole validation kit SPEAG D2450V2

Robot Staubli RX60BL

Robot controller Staubli CM7MB

SAR measurement software SPEAG DASY52 V52.8.8.1222
SAR post processing software SPEAG SEMCAD X
Measurement server SPEAG DASY5 SE UMS 011 BS

10. Oval flat phantom SPEAG ELI 4

11. Head 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.

23. Digital thermometer LKM Electronics model DTM300-Spezial

NG ~WNE

24. Temperature and humidity probe HUMIDIROBE Pico Technology.

25. Anritsu MT8852A Bluetooth testing unit.

D DEKRA
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Testing verdicts

Not applicable..........cooiiiiiii : N/A
PSS .. : P
FaILL s : F
NOE MEASUIEA ...t : N/M

- 2450 MHz Band

FCC 47CFR Part 2.1093 & ISED RSS-102 Issue 5 VERDICT
NA| P [ F |[NM
802.11 b/g/n20/n40 P
Bluetooth P
ANT+ P
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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).

Industry of Canada (ISED) sets the limits for General Population/Uncontrolled environment when the
expsosure occurs at a distance of 0.2 m or less into the RSS-102 Issue 5, paragraph 4 “Exposure Limits”,
Table 3.

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 model for body measurements is an elliptical open-top container with a flat bottom, with the
following shape and dimensions:

] |—
20x0,2mm

—»

400 £5mm

Figure 1: 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.

Report No: (NIE)
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2. MEASUREMENT SYSTEM

2.1.  Measurement System

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

robaot controller

Figure 2: SAR Measurement system

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

e Anisotropic 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.

Report No: (NIE)
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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

Staubli Robot RX60BL

Staubli Robot controller CS7MB
Schmid & Partner Engineering AG Measurement Server DASY5 SE UMS 011 BS
Schmid & Partner Engineering AG Oval flat phantom SPEAG ELI 4
Schmid & Partner Engineering AG | Mounting Device for Laptops/body-worn SM LH1 001 AC
Schmid & Partner Engineering AG Measurement Software DASY52 Vvv52.8.8.1222
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

Construction

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

10 MHz to > 6 GHz;

Frequency || inearity: 0.2 dB (30 MHz to 6 GHz)
ety +0.3dB ?n TSL (rotat?on around probe axis)_
+0.5dB in TSL (rotation normal to probe axis)
Dynamic 10 uWi/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically < 1 uWi/qg)
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

Construction

Signal amplifier, multiplexer, A/D converter, and control
logic. Serial optical link communication with DASY4/5
embedded system (fully remote controlled). Two-step probe
touch detector for mechanical surface detection and
emergency robot stop.

Measurement | -100 to +300 mV (16 bit resolution and two range settings:
Range 4mV, 400mV)
IPLE Qe <5 pV (with auto zero)
Voltage
Input 200 MOhm
Resistance
Input Blas <50 fA
Current
Model ELI

Construction

Phantom for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30 MHz
to 6 GHz. ELI is fully compatible with the IEC 62209-2
standard and all known tissue simulating liquids. ELI has
been optimized regarding its performance and can be
integrated into our standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the phantom
allow installation of the complete setup, including all
predefined phantom positions and measurement grids, by
teaching three points. The phantom is compatible with all
SPEAG dosimetric probes and dipoles.

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 (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

Approx. 30 liters

Wooden
Support

SPEAG standard phantom table
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Model Mounting Device for Hand-Held Transmitters

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
Construction 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

Symmetrical dipole with 1/4 balun. Enables measurement of
Construction | 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

Product Dipole length Overall height
D450V3 290.0 330.0
Dimensions D750V3 179.0 330.0
(esina D900V2 148.5 340.0
Il heiaht D1800V2 725 300.0
OVeir:mm)g D2000V2 65.0 300.0
D2450V2 52.0 290.0
D2600V2 49.2 290.0
D5GHzV2 20.6 300.0

2.2.  Test Positions of device relative to body

The device under test is a bicycle computer that will be normally used installed into the bicycle’s handlebar.
As the device can be dismounted of the bicycle’s handlebar, it also would be able to transmit while mounted
on a person’s body while being carried it into a pocket. According to 447498 D01 General RF Exposure
Guidance v06, as the device can operate on the body of users without requiring additional body-worn
accessories, SAR compliance has been tested using a conservative minimum test separation distance of 5 mm.

The device has been tested in the following test positions to be in compliance with this possible body-worn
device operation:

- Back Face: back side of the device against the flat phantom surface.
- Front Face: front side of the device against the flat phantom surface.
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2.3.  Test to be performed

DUT will be placed at the center of flat phantom. The DUT position using during the body SAR tests will be
the one where the maximum peak SAR was found. Each data mode, wireless technology and frequency band
supported by the device must be tested. Low and high channels for each band should be tested at this position.

If the DUT is also designed to transmit with other configurations (antenna fully extended/retracted, keypad
cover opened/closed...), all tests described above shall be performed for each configuration. When
considering multi-mode and multi-band mobile phones, all of the tests shall be performed at each transmitting
mode/band with the corresponding maximum peak power level.

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

D DEKRA

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

. - Standard Standard
ERROR SOURCES \ljar:zzrzilg/?), gil;?lt’)i?)zltlilg Divisor (lci) i%') uncertainty uncertainty
. 9 179 | (19w | (0g %)
Measurement Equipment
Probe Calibration 6.550 N 1 1 1 6.550 6.550
Axial Isotropy 4.700 R \3 0.7 0.7 1.899 1.899
Hemisfericall Isotropy 9.600 R \3 0.7 0.7 3.880 3.880
Boundary effect 2.000 R \3 1 1 1.155 1.155
Linearity 4.700 R \3 1 1 2.714 2.714
System Detection limits 1.000 R \3 1 1 0.577 0.577
Probe modulation response 6.100 R \3 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 0462 0462
restrictions
Probe positioning with respect 6.700 R 3 1 1 3.868 3.868
to phantom shell
Max. SAR Eval. 4.000 R 3 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 \3 1 1 2.887 2.887
Phantom and Setup
Phantom uncertainty (shape
. 6.600 R \3 1 1 3.811 3.811
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 3 | 078 |07 1.531 1.394
temperature uncertainty
Liquid permittivity 0.400 R V3 | 023 | 026 0.053 0.060
temperature uncertainty
m
Combined standard _ 2 2
uncertainty U, = \/1Z1:Ci Ui 12.82 12.76
Expanded uncertainty —
(confidence interval of 95%) ue =2.00 uc 2564 25.53
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.

D DEKRA

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/kg)
FCC 47 CFR Part 2.1093, Paragraph (d)(2) )
General population/Uncontrolled | SAR 14 1.6
RSS-102 Issue 5 (2015-03), Paragraph 4
Table 3: SAR limit
5. DEVICE UNDER TEST
5.1. Dimensions
Dimensions Millimetres
Height x Width x Depth 115.0 x 59.0 x 15.0
Overall Diagonal: 120.0
Display Diagonal: 75.0
Table 4: Dimensions
5.2.  Wireless Technology
Wireless Technology | Frequency Bands Modes
Wi-Fi - 802.11b/g/n(20MHz & 40MH2z)
Bluetooth 2.4 GHz - Bluetooth BR, EDR2, EDR3 and Low Energy
ANT+ - ANT+
Table 5: DUT supported modes
5.3.  Simultaneous Transmission

The device under test doesn’t support simultaneous transmission.

5.4.

DUT Antenna Location

Transmitting
Antenna

—O=

Front Face

Figure 3: DUT Antenna diagram location
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Appendix B — Test results
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1. TEST CONDITIONS

1.1.  Power supply (V):
Vn = 3.7 Li-lon polymer rechargeable battery
Type of power supply = DC Voltage from rechargeable Li-lon 3.7 V battery.

1.2. Temperature (°C):
Tn= +20.00 to +25.00
The subscript n indicates hormal test conditions.

1.3.  Testsignal, Output Power and Frequencies

For the 802.11a/b/g/n, Bluetooth LE and ANT+ modes, the device was put into operation by using a
manufacturer proprietary test mode, setting the maximum output power for each mode. For Bluetooth normal
modes, the device was put into operation by using an Anritsu MT8852A Bluetooth testing unit.

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 *

2: See remarks and comments

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

Band Maximum Output Power (dBm)
802.11b 802.119 802.11n20 | 802.11n40
2.45 GHz 17.7 15.2 14.0 13.8
Band Maximum Output Power (dBm)
Bluetooth Bluetooth LE ANT+
2.45 GHz 8.5 2.0 -7.5

1.4.  DUT and test-site configurations

The DUT was placed with each face position against the flat phantom surface, the separation distance between
DUT and flat phantom surface was 5 mm for body-worn exposure testing.

Report No: (NIE)
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2. CONDUCTED AVERAGE POWER MEASUREMENTS

2.1. Wi-Fi & Bluetooth

D DEKRA

- 2.4 GHz Band:
Average Output
Band Mode Channel / Freq (MHz) Power ()
1/2412 16.76
802.11b 6/2437 16.84
11/247 16.88
1/2412 12.39
802.11g 6/2437 13.65
11/247 12.83
2.4 GHz 12412 12.20
802.11n20 6/2437 13.43
11/247 12.62
3/2422 7.95
802.11n40 712442 12.97
9/2452 8.49
Average Output
Band Mode Channel / Freq (MHz) Power (dBm)
Bluetooth BR 072402 8.15
(GFSK) 39/ 2441 8.23
7812480 8.45
0/ 2402 7.14
Bluetooth EDR2 39/ 2441 757
(n/4-DQPSK)
2.4 GHz 7812480 7.69
Bluetooth EDR3 0/ 2402 7.9
(8-DPSK) 39/ 2441 7.24
7812480 7.66
0/ 2402 1.0
Bluetooth LE 19/2440 0.9
3972480 0.48
Average Output
Band Mode Channel / Freq (MHz) Power (dBm)
0/ 2402 -7.66
2.4 GHz ANT+ 39 /2441 -7.64
7812480 -7.67
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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)] - [Vf(GHz)]
<3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR

Max. Conducted Max. Declared Min. Test Fre Test
Protocol Output Power Output Power Distance ( GH(i.) Result Exclusion
(dBm) (mW) (dBm) (mW) (mm)
Bluetooth 8.45 6.99 8.5 7.08 5 2.480 2.23 \
Bluetooth LE 1.0 1.27 2.0 1.58 5 2402 | 0.49 \
ANT+ -7.64 0.17 -7.5 0.18 5 2.441 0.06 \/

The computed value is < 3.0 for the Bluetooth and ANT+ modes; therefore these transmission modes qualify for
Standalone SAR test exclusion for 1-g SAR and 10-g SAR.

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, if
the device operates below the applicable output power level (adjusted for tune-up tolerance), for the specified
separation distance defined in Table 1, SAR evaluation is not required . 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.
ISED
. Max.
Min. Test | Max. Declared Max. Max. RSS-102
Freq. . Antenna . Test
Protocol (GH2) Distance output power ain E.ILR.P. | ELR.P Exemption Exclusion
(mm) (dBm) (%Bi) (dBm) (mW) limit
(mw)
Bluetooth 8.5 11 9.6 9.12 X
Bluetooth LE | 2.45 5.0 2 11 3.1 2.04 4.0 \
ANT+ 75 11 -6.4 0.23 \

As Bluetooth technology does not meet the ISED RSS-102 Exemption limit, SAR testing will be

mode.

needed for this
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3. TISSUE PARAMETERS MEASUREMENTS

D DEKRA

Target Body Tissue

Measured Body Tissue

Deviation %

Frequency Measured
(MHz) Permittivity | Conductivity | Permittivity | Conductivity | Permittivity | Conductivity Date
€ o [S/m] € ¢ [S/m] € 6 [S/m]
2450 52.7 1.95 51.17 2.01 -2.90 2.85 2017/07/05

Note: The dielectric properties have been measured by the contact probe method at 22° C.

- Composition / Information on ingredients

Head and Muscle Tissue Simulation Liquids HBBL.1900-3800V3/M HBBL.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 % aqgueous preparation, containing 5-chloro-2-methyl-3(2H)-isothiazolone
and 2-methyyl-3(2H)-isothiazolone

CAS-No. 9005-64-5 <50 % polyoxyethylenesorbitan monolaurate

4. SYSTEM CHECK MEASUREMENTS

4.1.  Validation results for Body TSL
Date Frequency | SAR Estén;z;ced SAR EAst;SrrA]\;e-d 1W Target | 1 W Norm. | Drift
MHz over Wik SAR (W/k SAR (W/k %
(MHz) (Wikg) 9 | oar (Wikg) (Wikg) | (%)
lgr. 12.60 12.40 <+3% 52.1 49.37 -5.24
2017/07/05 2450
10 gr. 5.68 571 <+7% 24.4 22.74 -6.82
Report No: (NIE)
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5. MEASUREMENT RESULTS FOR SAR (SPECIFIC ABSORPTION RATE)

5.1.  Summary maximum results for 1-g body SAR measurements.

Position/ Channel Reported SAR SAR limit
Band Mode Distance (s SAR 1-g SAR 1-g
ey (Wkg) (Wkg)
Back Face / CH®6
2450 MHz 802.11b 5 mm (2437 MH2) 0.638 1.6
5.2.  Results for Wi-Fi 2450 MHz Band.
Estimated
side/ | Dist |\ | cpannel | FTed SSA';“"‘;Q SAR1-g | Power | Scale F;if’;rfg Plot
iti 1 0)
Position | (mm) (MHz) (Wikg) (W/kg) | Drift (%) | factor (Wikg) No.
Front face 5 802.11b 6 2437 0.261 NM* 0.35 1.219 0.318
Back face 5 802.11b 6 2437 0.453 0.522 -0.12 1.219 0.638 1
Back face 5 802.11b 1 2412 0.315 0.37 0.69 1.242 0.459
Back face 5 802.11b 11 2462 0.291 0.327 0.12 1.208 0.395

1: See remarks and comments.

- 2.4 GHz 802.11g/n OFDM modes
The highest reported SAR for 802.11b mode and worst case exposure condition is 0.638 W/Kg.

802.11 b Max declared Power = 17.7 dBm = 58.88 mW
802.11 g Max declared Power = 15.2 dBm - 33.11 mW
802.11 n20 Max declared Power = 14.0 dBm - 25.12 mW
802.11 n40 Max declared Power = 13.8 dBm = 23.99 mW

Adjusted SAR for 802.11g:  0.638 W/Kg x (33.11/58.88) = 0.36 W/Kg
Adjusted SAR for 802.11n20: 0.638 W/Kg x (25.12/58.88) = 0.27 W/Kg
Adjusted SAR for 802.11n40:  0.638 W/Kg x (23.99/58.88) = 0.26 W/Kg

As Adjusted SAR value for all 2.4 GHz 802.11g/n OFDM modes is < 1.2 W/Kg, SAR measurements are not
required for these 802.11 g/n OFDM modes.
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5.3.  Results for Bluetooth BR 2450MHz Band
. Estimated
Side / Dist Mode | Channel Freq ngi-eg SAR1-g | Power | Scale I:eAchz)rlt?s Plot
. o
Position | (mm) (MHz) (Wikg) (W/kg) | Drift (%) | factor (Wikg) No.
Front face 5 BR 40 2441 0.0283 Nm? 1.04 1.012 0.029
Back face 5 BR 40 2441 0.0305 0.033 1.27 1.012 0.033
Back face 5 BR 0 2402 0.0291 0.027 0.93 1.012 0.027
Back face 5 BR 79 2480 0.0625 0.057 2.57 1.012 0.058 2
1: See remarks and comments.
5.4. 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.

Report No: (NIE)
53453RAN.002

Page 25 of 85

2017-09-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Appendix C — Measurement report
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802.11b — 2.4 GHz — Body — Back Face, d=5mm — Middle Channel — Plot N° 1

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2017-07-05

DUT: Sigma Rox 12.0; Type: Bicycle Computer; Serial: S/N:12517J00074

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; ¢ = 1.997 S/m; ¢, = 51.29; p = 1000 kg/m?

Phantom section: Flat Section

DASYS5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(7.99, 7.99, 7.99); Calibrated: 2017-05-26;

- Sensor-Surface: 3mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 4mm
(Mechanical Surface Detection)

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

- Phantom: Flat Phantom ELI14.0; Type: QDOVAO001BA; Serial: SN:1060

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

Faces, d=5mm/Back Face, 802.11b, Mid CH/Area Scan (81x121x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.593 W/kg

Faces, d=5mm/Back Face, 802.11b, Mid CH/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.61 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) =0.522 W/kg; SAR(10 g) = 0.237 W/Kg (SAR corrected for target medium)
Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.605 W/kg

-4.00

-8.00

-12.00

-16.00

-20.00

0 dB = 0.605 W/kg = -2.18 dBW/kg

Interpolated Max SAR Z Line(z)
—
Back Face, 302.11b, Mid CH;Zoom Scan;SAR;cube 0;
B Interpolated medium
peAERers used
1 forSE
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Bluetooth BR — 2.4 GHz — Body — Back Face, d=5mm — Highest Channel — Plot N° 2

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2017-07-06

DUT: Sigma Rox 12.0; Type: Bicycle Computer; Serial: S/N:12517J00074

Communication System; UID 10032 - CAA, IEEE 802.15.1 Bluetooth (GFSK, DH5); Frequency: 2480 MHz; Duty Cycle:
1:1.30617

Medium parameters used: f = 2480 MHz; o = 2.06 S/m; &, = 51.04; p = 1000 kg/m®

Phantom section: Flat Section

DASYS5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(7.99, 7.99, 7.99); Calibrated: 2017-05-26;

- Sensor-Surface: 3mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 4mm
(Mechanical Surface Detection)

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

- Phantom: Flat Phantom ELI14.0; Type: QDOVAO001BA; Serial: SN:1060

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

Faces, d=bmm/Back Face, 802.15.1, GFSK, High/Area Scan (81x121x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm

Maximum value of SAR (interpolated) = 0.100 W/kg

Faces, d=5mm/Back Face, 802.15.1, GFSK, High/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.317 VV/m; Power Drift =0.22 dB

Peak SAR (extrapolated) = 0.150 W/kg

SAR(1 g) =0.057 W/kg; SAR(10 g) = 0.025 W/Kkg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.0674 W/kg

-4.00

-8.00

-12.00

-16.00

-20.00

0 dB = 0.0674 W/kg = -11.71 dBW/Kg
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Appendix D — System Validation Reports
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Validation results in 2450 MHz Band for Body TSL

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2017-07-05
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; &, = 51.17; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(7.99, 7.99, 7.99); Calibrated: 2017-05-26;

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

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

- Phantom: Flat Phantom ELI14.0; Type: QDOVAQ01BA,; Serial: SN:1060

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

Configuration 2450 MHz, 2017-07-05/d=10mm, Pin=250 mW/Area Scan (101x101x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.6 W/kg

Configuration 2450 MHz, 2017-07-05/d=10mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 87.37 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) = 12.4 W/Kkg; SAR(10 g) = 5.71 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 16.4 W/kg
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S m
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Appendix E — Calibration data
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Calibration Laboratory of

o '“‘II"J"/'.
\J/

) ‘\\‘\_—//,} S Schweizerischer Kalibrierdienst
Schmid & Partner m c Sarvice sulsse d'étalonnaga

Engineering AG T Servizio svizzero di taratura
Zaughausstrasse 43, BI04 Zurich, Switzeriand 44;'@\3 S swiss Calibration Service
Ascredied by the Swiss Actreditalion Servics (SAS) Accreditation No.: SCS 0108

Thia Swiss Accraditation Servics is one of the signatoties to the EA
Multilsteral Agreement for the recagnition of calibration certificates

Client AT4 Wireless Certificate No: DAE4-669 Jul16
CALIBRATION CERTIFICATE

Coect DAE4 - SD 000 D04 BM - SN. 663

Calibeatiun provedure]s) QA CAL-06 v29
Celibration procedure for the data acquisition electronics (DAE)

Calibralion data. July 18, 2016

This calbraion cortficate cooumants e traceaality ta refkanal standards, whlch rsalz6 the physkal urits of maszuamants (S1)
The messuraments and the uicerlantiss wion conlidence probebiity are given en the lollowery pages and are part of te cernifizale.

Al calbeaticrs have oean confuzted in B1r cosed labaratory facilty: arraraement famrperates (22 + 5)°C and hamicty < 708

Calbestion Equipment uaad (MSTE crftical for callaration)

Frivary Standands LID A Cal Dabe (Cerlilicals Na.) Stheduled Calivralicn
Kestnliery Mutmetar Type 2001 | sx: 0810276 09-Seap-15 (Nu 17153) Sep-16
Seccadny Sardards lioa Check Dase (in hause] Suheduled Check
Ao DAE Cafibeation Uait SE UWS 082 A8 1007 081118 (in hause aheck) ' hausa chack: Jrn- 17
| Calbralor Bex v2.” SE UMS 005 A4 1002 05-Jan-18 (in houge check) 2 houge check, Jan-17
|
Name Funatian Signatura

Cathratsd by Dominigua Staffen Technicsian m
- .
Approvad by Fin Bomholt Deputy “echnical Manager " { A )
i 'é( LU
|

lgauac: July 13, 2016
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Calibration Laboratory of
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Schmid & Partner Service sulsse d'étalonnage
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

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.

s 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 difterential measurement.

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

e AD Converter Values with inpufs shorfed: Values on the internal AD converter
corresponding to zero input voltage

e [nput 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.

= [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1uv, full range = -100...4+300 mV
Low Range: 1ILSB = 81nV, full range =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ r4
High Range 403.329 + 0.02% (kw2) | 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

l Connector Angle to be used in DASY system

1920°%1°

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

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200036.84 -0.47 -0.00
Channel X + Input 20009.62 422 0.02
Channel X - Input -20001.84 338 -0.02
Channel Y + Input 20003595 -1.37 -0.00
Channel Y + Input 20008.11 2.95 0.01
Channel Y - Input +20003.03 232 .01
Channel Z + Input 200035.35 -2.70 0.00
Channel Z + Input 20008.87 378 0.02
Channel Z - Input -20003.08 225 -0.01
Low Range Reading (uV) Difference (uV) Error (3%)
Channel X + Input 2001.08 <0.33 0.02
Channel X + Input 20182 0.14 0.07
Channel X - Input -198.68 -0.36 0.18
Channel Y + Input 2001.32 023 0.01
Channel Y + Input 200.95 029 014
Channel Y = Input -199.87 -1.04 052
Channel Z + Input 2001.30 012 0.01
Channel Z + Input 200.62 .62 0.3
Channel Z = Input -200.16 -1.41 on
2. Common mode sensitivity
DASY 1 ent parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 215 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 7.66 747

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

Input Voitage (mV) | Channel X {(uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -2.46 -2.83
Channel Y 200 889 - -1.72
Channel Z 200 2.97 684 .
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4. AD-Converter Values with inputs shorted
DASY measurement paramsters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16074 15743
Channel Y 15785 15269
Channel Z 15996 15138

5. Input Offset Measurement
DASY measuremeant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (V) | max. Offset (V) | o' m'“"
Channel X 0.25 -1.07 229 0.53
Channel Y 0.35 -0.99 1.48 0.38
Channel Z 0.05 -1.09 2.02 0.46
6. Input Offset Current
Nominal input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for informaticn)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply {+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vec) 0.1 -5 -9
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cient  DEKRA Certificate No: EX3-7461_May17
CALIBRATION CERTIFICATE
Objec! EX3DV4 - SN:7461
Calbeation procedura(s) QA CAL-01.v3, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5,

QA CAL-25.v6

Calibration procedure for dosimelric E-field probes
Calioration dane: May 26, 2017
This caibration cerificate documents the raceakilty 10 nasions! standards, which Tealize the physical unts of ants (S1),
The and he with prebabilty 6@ ghven on the follkewing pages and ame pan of the cenificate

Al calbralions have bean conducted in the clased aborstory facilly: emironment temparaturs (72 + 3)°C and humidity < 70%

Caiibration Equipment used (MATE aritical for calibration)

| Primary Standanis 0 Cal Date (Certficate No.) | Scheduled Calbeation
Power meter NRE SN: 104778 O04-Apr-17 (No. 217-02621/02522) | Age18
Power sanaor NRP-291 SN: 103244 04-Apr-17 (No, 217-02521) 1 Age-18
Power sensor NRP-281 SN 103245 04-Apr-17 (No. 217-02625) | Ape18
Ral: 20 08 SN: 55277 (20%) O7-Apr-17 (No. 217-02528) . Age-18
Faf Proba ESION2 SN: 3013 31.Dec-16 (No, £S3-013_Dectf) | Oec-17
DAF4 SN 660 7-Dec-16 (No. DAE4-650_Dec16) 7‘ Dee-17
Stendarcs D Chack Date (in house) Schaduled Chack
Power mater E44158 SN: GB41203874 05 -Apr-18 (in houss check Jun-16) In house check: Jun-18
Power sansor E4412A SN: MY41498087 | 05-Apr-16 (in housa check Jun-16) In house check Jun-18
Pawer sensor 44124 SN: 000110210 05-Apr-16 (n houss check Jun-16) In house check: Jun-18
|_RF genarstor HP 86450 SN: US3842001700 04-Auc-99 (in howse check Jun-16) in house checkc Jun-18
Analyzer HP 8753E SN: US3T390585 18-0ct-01 {in houss crwck Oct-16) In house check: Cct-17
Name Function e
Caliteated by: Michael Weber Laboratary Techescian %
i
Approved by: Kata Pokovic Techeical Manager A o G

Issund: May 31, 2017

This calbration cedificale shal not be reprocuced axcaot in Tul without witton spproval of 1he labontory,
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Calibration Laboratory of @ Schwelzerischer Kallbri
Schmid & Partner SN g Sirshon ool ok tiags
Engineering AG s = g Servio svizzoro di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ,,,‘ﬁv & Swiss Calioration Service
RO
Accrecited by e Swiss Accreditaiion Sanvice (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Senice is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating Bquid

NORMx.y,z sensitivity in free space

ConvF sensitivity m TSL / NORMx,y,.z

ocp diode compression point

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

ABCD modulation dependent linearization parameters

Polarization @ © rotation arcund probe axis

Polarization 8  rotation around an axis that is in the plane normal to probe axis (at measurement center),
l.e., § = 08 normal to probe axis

Connector Anghe information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

©) JEC 62208-1, "Procedure to measure the Spacific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

¢) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

*  NORMXx.y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 wavegude),
NORM.y,z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below Conv),

«  NORM(f)x.y.z = NORMzx,y,z * frequency_response (see Fraquency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response Is included
in the stated uncertainty of ConvF.

«  DCPyx,y,z: DCP are numerical linearizaton parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

« PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bxyz Cxyz: Dxyz VR y.z A B, C, D are numerical ineafization parameters assessed based on
the data of pewer sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty valses are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMSx, v,z * ConviF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
CanvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to = 100
MHz.

+ Sphencal isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna,

*  Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

« Connectar Angle: The angle ie assessed using the Information gained by determining the NORMx (no
uncertainty required)
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Probe EX3DV4

SN:7461

Manufactured:  September 6, 2016
Calibrated: May 26, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatitle with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Nom (Ewgvm)')‘ 0.45 0,40 0.45 101 % |
DCP (mV) a7.0 98.5 96.3
Modulation Calibration Parameters =
uiD Communication System Name A B c D VR unc'
@B | dBViv | o e | =
0 cw X 0.0 0.0 1.0 000 | 1340 | 235%
Y 0.0 0.0 1.0 139.2
Z 0.0 0.0 1.0 1291

Note: For details on UID parameters see Appendix.

Sensor Model Parameters

c1 C2 a T T2 Ak T4 T5 T6

fF fF v msV? | msV™? ms L V1
X 54.48 406.8 35.75 114 0.821 4932 | 1.556 0.228 1.002 |
Y 49.37 369.4 35.91 .613 0.788 4.929 0.524 0.284 1.001
P4 46.73 348.8 35.68 .950 0.794 4.941 1.603 0.180 1.002

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%.

A The uncertantes of Norm XY Z do not affect the E*-fidd uncertainty inside TSL {see Pages 5 anc B),

¥ Numanical inearization parameder. uncerninty naot required.

‘ummmbmwmonmaxmmmw ¥ spplying gular dstnbusion and is axpressed for tha square of the
fiald value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © P-M' co'('ds::;’w ConvF X | ConvFY | ConvFZ | Alpha® m. (231
450 435 0.87 11.11 11.11 11.11 0.14 120 | +133%
750 41.9 0.89 10.37 10.37 10.37 0.43 0.91 $120%
B35 415 0.80 10.04 10.04 10.04 0.51 082 | $120%
900 415 097 9.83 9.83 9.83 0.33 1.01 £120%
1640 40.2 1.31 8.62 8.62 8.62 0.36 080 | £120%
1750 401 1.37 8.57 B.57 8.57 0.33 0.83 +12.0%
1900 40.0 1.40 8.34 B.34 8.34 0.31 080 | +12.0%
2000 40.0 1.40 8.16 8.16 8.16 0.33 0.80 $120%
2100 398 1.49 8.39 8.38 8.38 0.32 0.85 +120%
2300 395 1.67 8.02 8.02 8.02 0.38 080 | $120%
2450 39.2 1.80 791 7.91 7.91 0.39 080 | +120% |
2600 39.0 1.96 7.52 7.52 7.52 0.36 080 | +120%
5200 36.0 4.66 6.04 6.04 6.04 0.35 1.80 +13.1%
5500 359 | a8 5.84 5.84 584 0.35 180 | £131%
5600 355 | 507 516 5.16 5.16 0.40 180 | £131%
5800 353 5.27 5.38 5.38 5.38 0.40 1.80 | $131%

‘quuu!oyvlldtylbm:ﬁ!@MM:d:lmM&odyapplhserASletﬂm(umZ).mhbns'muodlogmuﬂz. The
uncariainty is the RSS of the Com® uncertainty al calidration frequancy and the ueacenainty foe the y band. F y validity
below 300 MHz = = 10, 26, 40, 50 and 70 MHz for Cornf assessments at 30 64, 128, 1sowzzomummm M&G&hmmcy
valmveanbemaeau:uom

Al ¥pquencies befow 3 GHz, the valdity of lissue pRrmetens (« and o) can ba relaxed %o £ 109 ¥ liquid compeesation formula is appied o
maas.red SAR values. Alﬁw-mam: {he valicity of tissue parameaters (¢ and o) & reatricted 10 £ 5% The uncensinty is tha RSS of
the Comf™ y for indicated larget tissue per

% Aphaapth are wing SPEAG ! that ha due to tha boundary effect afer compansation is
alwarys less than & mn:rfmmcmmasmamaamxnmmmm&eomnmaummmmmnm»
digmesar from e boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc
| f(MHz)® | Permittivity” (Stm)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 094 11.35 11.35 11.35 0.09 120 | 2133% |
750 555 0.96 10.27 10.27 10.27 0.49 080 | +120% |
835 552 0.97 10.01 10.01 10.01 0.34 1.04 | 2120%
800 55.0 1.05 9.91 9.91 9.91 0.44 083 | £120%
1640 53.7 1.42 8.69 8.69 8.69 0.38 084 | $120%
1750 53.4 1.49 8.45 8.45 845 048 080 | +120%
1900 53.3 1.52 8.14 8.14 8.14 042 0868 | +120%
2000 53.3 152 .11 8.11 811 0.38 089 | +120%
2450 527 195 7.99 7.99 7.99 0.34 085 | +120%
2600 525 2.16 7.65 7.65 7.65 0.28 089 | +120%
5200 49.0 5.30 5.33 5.33 533 035 190 | £131%
5300 489 542 5.09 5.09 5.08 0.35 190 | £131%
5600 485 577 449 4.49 4.49 0.40 190 | £131% |
5800 482 6.00 4.58 4.58 4.58 0.45 190 | £131%

‘mecyvﬂdlyomaoﬂmzd:womaw:ppiuhnt«SVﬂAandmnm(umom elve ¥ is restricted o £ 50 MHz. The

unceranty is the RSS of the CanvF uncentainty st calbration frequency and the uncertainty for the indcated frequency band. Frequency valdity
below 300 MHz is + 10, 25, 40, 80 and 70 MMz for CanvF asseszsmeants at 30, 64, 128, 150 ana 220 MHz respeciively. Above § GHz frequancy
v-ldtymbommdodlozﬁoum

" Al frequencies below 3 GHz. the valdity of 18500 parametens (« and ¢} can be relumd to + 10% if ligud compensation formuls s spplied 1o
MMWMNWM3W|MMGWOHWDpnnms(zrda):rumomzS% The uncertainty is tha RSS of

shoComF y for hmﬂlsaua

Alpha/Depth are d durin, SPEAG that the hon due to the y effect after compensation is
always less than + mhrfnnnncmbeWS m:anom:?%blmuenwmumzawm larger than half the probe 3p
diameter from e boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6,3% (k=2)
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Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Tot x Y 2z Tot x Y 4

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}ead)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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D DEKRA

May 26, 2017

Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error (9, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) 99.2
‘Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibration Point 1 mm
Probe Tip 1o Sensor Y Calibration Point 1 mm
Probe Tip 1o Sensor Z Calibrabon Point 1 mm
Recommended Measurement Distance from Surface 14 mm
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Appendix: Modulation Calibration Parameters
uiD Communication Systermn Name A B [ 1] VR Max
dB dBpV dB mv Unc®
(k=2)
cwW X | 000 0.00 1.00 000 | 1340 | z35%
Y | 000 0.00 1.00 130.
Z | 0.00 0.00 1.00 1281
g&to- SAR Validation {(Square, 100ms, 10ms) | X | 200 6306 | 851 | 1000 | 200 | :56%
Y | 202 6314 | 854 20.0 =
Z | 208 6342 | 877 20.0
é%n- UMTS-FDD (WCDMA) X 118 6984 | 1690 | 000 | 1500 | =9.8%
Y 27 7149 | 17.77 150
z .09 6868 | 16.12 150,
10012- | IEEE 802 11b WiFi 2.4 GHz (DSSS, 1 X a5 6393 | 1545 | 041 | 150. $06%
_CAB Mops)
Y| 118 8423 | 1575 5.0
Z:| 118 6364 | 1516 150.0
10013- | IEEE 802,11 WiFi 24 GHz {DSSS- X | 484 6629 | 16.7¢ 146 | 1500 | =96 %
CAB OFDM, 6 Mbps)
Y | 480 66.40 ar 150,0
o Z | ar7 66.34 | 16.75 150,
10021- | GSM-FDD (TDMA, GMSK) X | 365 6924 | 1237 | 9.38 500 | £96%
DAC
Y | 367 6937 | 12.40 50.0
Z | _an 70.87 | 13.18 50.0
10023- | GPRS-FOD (TDMA, GMSK, TN 0) X | 362 6895 | 1228 | 957 500 | *96%
DAC
Y | 363 69.01 227 50.0
Z | 309 70.28 267 50.0
10024- | GPRS-FDOD {TDMA, GMSK, TN 0-1) X | 220 67.14 046 | €58 600 | 196%
DAC
Y | 2% 67.33 | 105 60.0
z 259 6912 | 11.43 60.0
10025~ | EDGE-FDD (TDMA, 8PSK, TN 0) X | 480 7162 | 2540 | 1257 | 500 | 296%
DAC
Y| 674 8311 | 31271 50.0
B Z | 457 7151 | 25.46 50.0
10026- | EDGEFDD (TDMA, 8PSK, TN D-1) X | 774 8599 | 29.1 956 | 600 | £96%
DAC
Y | 786 B7.71 | 3014 60.
Z | 704 8441 | 28.69 60.
10027- | GPRS-FCO (TOMA, GMSK, TN 0-1-2) X | 167 6694 | 977 | 480 a0, +96%
DAC
Y| 171 87. 10.00 80.0
Z| 228 70.14 | 11.20 80.0
10028- | GPRS-FDD (TDMA, GMSK, TN0-1-23) | X | 166 | 6B8.75 | 1003 | 356 | 1000 | 296 %
DAC
Y | 227 715 | 11.01 100.0
Z | 400 76.27 | 12.74 100.0
10028- | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X | 502 7739 | 2474 | 780 | 800 | z06%
DAC
Y | 488 77.49 | 25.08 80.0
Z | 480 7591 | 24.26 80.0
10030- | IEEE 802 15.1 Bluetoath (GFSK, DH1) X | 1863 6582 | 0.4 530 | 700 | +96%
CAA
Y 56 6563 | 0929 70.0
i Z | 182 67.04 | 10.07 70.0
10031- | IEEE 802 15,1 Bluetooth (GFSK, DH3) X | 0862 6471 7.40 188 | 1000 | +96%
CaAa
Y | 114 . 8.89 100.0
Z | 145 7056 | 963 100.0
Cartificate Ne: EX3-7451_May17 Page 12 of 38
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ma— IEEE 802,15.1 Blustoolh (GFSK, DH5) | X | 10000 | 95.46 | 14.85 | 1.17 | 1000 | 98 %
Y | 10000 | 9847 90 100.0
| Z | 10000 | sase 97 100.0
10033 | IEEE £02.15.1 Sluatooth (PN4-DAPSK, | X | 362 | 75.28 76 | 530 | 700 | $96%
CAA DH1)
Y | 353 | 7547 | 17.59 70.0
Z | 332 | 7405 | 17.05 70.0
10034- | IEEE 802.15.1 Bluetooih (PV4-CAPSK, | X 84 | 7069 | 1551 | 188 | 1000 | +96%
CAA DH3)
Y | 185 | 71. 550 00
Z | 166 | €947 | 1451 100
10035~ | IEEE 802 15.1 Bluetooth (P4-0QPSK, | X | 156 | ©9.85 | 1548 | 1.7 | 1000 | t98%
CAA DHS)
Y | 181 | 7062 | 1534 100.0
—— Z | 143 | 6871 | 1416 100.0
10036- | IEEE 802 15.1 Biuatoolh (8-DPSK, OH1) | X | 407 | 7713 | 1858 | 530 | 700 | 296%
CAA
Y | 308 | 7704 | 1838 | 70.0
Z | 389 | 7571 | 17.07 70.0
10037- | IEEE 802 15,1 Buotooth (8-DPSK, OH3) | X | 1.76 | 70.24 | 1528 | 188 | 1000 | $96%
CAA
Y| 175 | 7053 | 1523 000
Z | 160 | 6897 | 1426 00.0
10038- | IEEE 802.15.1 Biusloolh (8-DPSK, OHB) | X | 158 | 70.17 | 1544 | 147 | 1000 | 96 %
CAA
Y | 162 | 7097 | 1561 100,
Z | 143 | 6897 | 1439 100,
10030 | CDMAZ000 (1xRTT, RCT) X | 287 | 7858 | 1900 | 000 | 1500 | =86%
cAB
¥ 71| 8260 | 2020 150.0
z 38 | 7609 | 17.40 150.0
10042- | [S-54 /1S-136 FDD (TDMA/FDM, PIid- | X 27 | 8607 | 1011 | 7.78 | 500 | =66%
CAB DCPSK, Halfrate)
Y 25 | 6615 | 1012 50.0
z 49 | 6726 | 1076 50.0
10044- | ISOIEIATIASS3 FOO (FOMA, FM) X 00 | 10833 | 335 | 000 | 1500 | 208% |
CAA
Y | 000 | 10717 | 050 180.0
Z | 000 | 104.36 | 350 150.0
10048 | DECT (TDD, TOMAFOM, GFSK, Full X | 419 | 6631 | 1260 | 1380 | 260 | 296%
CAA Siat, 24)
Y| 427 | 6633 65 25,
Z | 447 | 6113 13 25. =
10043- | DECT (TDD, TOMAFDM, GFSK, Double | X | 3.84 | 6852 38 | 1079 | 400 | =98%
CAA Siot, 12)
Y| 387 | 6853 | 1234 200
Z | 420 | 604l | 1288 40.0
10056- | UMTS-TOD (TO-SCOMA, 1.28 Wicps) X | 652 | 7745 | 1841 | 603 | 500 | 296%
CAA
Y 69 | 7782 | 1aal 50,0
z 54 (756 | 1834 50.0
10058 | EDGEFDD (TOMA, 8PSK, TND-1-23] | X 95 | 7329 | 2237 | 655 | 1000 | £96%
DAC
Y | 378 | 7300 | 2250 00.0
Z | 386 | 7204 | 2193 00.0
10089- | IEEE BO2.11bWiFi 24 GHz (DSSS,2 | X | 1.5 | 6460 | 1572 | 061 | 1100 | =8.6%
CAB Mops)
Y | 116 5489 | 16.01 110.0
2 Z | 114 5423 | 15.40 110.0
10D60- | IEEE 502.11D WiFi 2.4 GHz {DSSS, 55 | X | 347 760 | 2222 | 130 | 1100 | 296 %
CAB
Y| 488 | 8417 | 24064 110.0
Z | 237 | 8248 | 2063 190.0
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10061- | IEEE B02.115 WiFI 2.4 GHz (DSSS, 11 | X | 163 7283 | 1850 | 204 | 1100 | 96 %
CAB Mbps) —

Y. 183 7342 18.98 10.0

Z 1.68 71.6 18.01 10.0
10082- | |EEE 802.11ah WiFi 5 GHz (OFDM. 6 X | 470 54 | 1645 | 049 | 1000 | 296%
CAB | Mbps)

Y | 467 6664 | 16.54 100.0

Z | _a62 6555 | 1640 100.0
10063- | IEEE B02.11aMm WiFi 5 GHz (OFDM, @ | X | 4.70 6657 | 1649 | 072 | 1000 | £96%

| .CAB____ | Mbps)

Y 4.668 86.67 16.57 000

Z | 462 6657 | 1644 00.C
10064- | IEEE B02.17a/h WiFI 5 GHz (OFDM, 12 | X | 501 6684 | 1670 | 088 000 | £96%

CAB | Mbps)

Y 495 B6. 16,77 100.!

Z | 290 66. 18.64 100. =T
10085~ IEEE 802.11am WiFi § GHz {OFDM, 18 X 484 656.64 16.70 1.21 100. +96%
CAB Mbps)

Y 4.78 68.70 16.77 100.0

Z 4.75 66.81 16.65 100.0
émoose- EEE B02.11a/h WIFi 5 GHz (OFDM, 24 | X | .84 6858 | 1680 @ 148 | 1000 | £0.6%

8,
Y | 479 66.65 | 1687 00
i o 2| ar 66.55 | 1674 100
10067- | IEEE BO02.11am WiFI 5 GHz (OFDM, 36 | X | 5.1 66.60 | 17.12 | 204 | 100, 196%
CAB Mb,
= Y | 505 66.71_| 17.21 100,
[ Z | 502 6666 | 17.10 100,
10068- | IEEE 802.11aM WiFi 5 GHz (OFDM.48 | X | 515 6666 | 17.20 | 255 | 100, 206 %
CAB 08).

¥ .00 88.71 7.36 00.

Z .04 66.62 17.24 100
10068- | IEEE B0Z.11a/h WIFI 5 GHz (OFDM, 54 | X 22 €6.50 744 | 267 | 100 £96%
CAB Mops)

Y 5.1€ 86.69 17.53 00.0

r4 . 12 66.61 17.42 100.0
10071- | IEEE B0Z.11g WiFi 2.4 GHz X | 49 6628 | 1698 | 199 | 1000 | +96%

| CAB___ | (DSSSIOFDM, & Mbos)

Y 487 66.39 17.07 100.0

Z | 484 | 6634 | 1897 100.0 =
10072- | IEEE 802,119 WIFi 2.4 GHz X | 487 66.54 | 1712 | 230 | 1000 | 296%
cAB (DSSSIOFDM, 12 Mbps)

== ¥ | 483 6662 | 17.20 100,

Z 4.80 5556 17.08 100,

10073- | IEEE 802.11g WiFi 2.4 GHz X | 490 6656 | 17.32 | 2.83 | 100, 9.6 %
CAB (DSSS/IOFDM, 18 Mbps)

Y 4.86 66.67 17.42 00.0

Z | 483 €661 | 17.32 00.0
10074- | [EEE B02. 11g WiFi 2.4 GHz X | 486 6638 | 1741 | 320 | 1000 | +96% |
CAB | (DSSSIOFDAM, 24 M

—— Y | 482 6648 | 17.50 100.0

r4 4.80 66.45 17.40 100.0
10075- | IEEE B02.11g WIFi 2.4 GHz X | 483 6648 | 1767 | 382 | 900 | +96%
CAB {DSSSIOFDM, 36 Mops)

| Y | a8s 8657 | 17.75 80.0

Z | 483 | 8651 | 17.65 90.0
10076- | IEEE 802.11g WiFi 2.4 GHz X | as8a 66.20 | 17.72 | 415 | 900 | 196% |
CAB (DSSSVOFDM, 48 Mbps)

Y |_485 B633 | 17.83 90,

Z | 484 6629 | 17.74 90.

10077- | IEEE 802.11g WIFI 2.4 GHz X | 489 6622 | 17.78 | 430 | 90. $06%

| CAB | (DSSS/OFDM. 54 Mbps)

Y 4.87 £€6.36 17.89 90.0

F4 4.86 £8.33 17.814 90.0
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30:1- CDOMAZDD0 {1xRTT, RC3) X | 130 | 6978 | 1508 | 000 | 1500 | =9.6% |
Y 1.25 71.87 15.66 150.0
Z 0.04 67.86 13. 150.
10082- | S-54 /1S-136 FDD (TDMAFDM, PIiE- | X | 689 6816 | 648 | 477 | BD.D | £98%
CAB DQPSK, Fulirate)
¥ 02 6875 | 644 B0.1
z 14 6448 | 556 B0.C
:Mmc GPRS-FOD [TOMA, GMSK, TN D-4) X | 220 6711 | 1046 | 656 | 600 | £96%
Y| 218 67.28 | 10.50 60.0
Z | 2% 69.06 | 1142 | | 600 —
10097- UMTS-FDD {HSDPA) X 96 68,95 16.65 0.00 150.0 +96%
CAB
Y | 203 | €978 | 17.08 150.0
Z 90 | €863 | 1628 150.0 |
10098- | UMTS-FDD {HSUPA, Subtest 2) X 92 | €892 | 1662 | 000 | 1500 | £96%
CAB
Y 99 69.76 17.05 150.0
z 86| 6858 | 1623 150.0
10095~ | EDGE-FDD (TDMA, BPSK, TN 0-4) X | 777 8605 | 2912 | 956 | 600 | +96%
DAC
Y _|_800 87.79 | 3015 €0.0
Z |_7.07 8448 | 2871 €0.0
10100 | LTE-FDD (SC-FOMA, 100% RB, 20 X | 341 7175 | 1746 | 000 | 1500 | +98%
CAC MHz, OPSK)
Y 3.44 72.14 1776 50.0
= Z | 323 7103 | 17.13 50
10101 | LTE-FDD (SC-FOMA, 100% RB, 20 X | 337 86.15 | 1636 | 000 500 | 206%
CAC MHz 16-QAM)
Y .36 66.31 6.52 150
Z 27| 6782 6.16 150
10102- LTE-FOD {SC-FDMA, 100% RB. 20 X AT 68.09 6.45 0.00 150.( 296
CAC MHz, 64-QAM)
Y 3.46 66.22 16.58 150.0
Z | 337 6779 | 16.26 150.0
10103 | LTE-TDD (SC-FDMA_ 100% RB, 20 X | 532 7231 | 1848 | 398 | 650 | z96%
CAC MHz, QPSK) |-
X 5,38 1293 18.87 5.0
S Z | 619 7232 | 18.58 5.0 ==
10104- LTE-TDD {SC-FDMA, 100% R8B, 20 X 5,66 7149 19.00 3.68 5.0 296%
CAC MHz,_16-QAM)
Y| 550 7139 | 19.07 85.0
Z | 543 7112 | 18.88 5.0 ==
10105- | LTE-TDD [SC-FDMA. 100% RB, 20 X | 538 7043 | 18.85 | 3898 | 650 | 296%
CAC MHz, 64-QAM)
Y 45 7105 | 19.24 65.0
pa 25 70.30 | 18.82 65.0 =
10108- | LTE-FOD {SC-FDMA. 100% RB, 10 X a8 7093 | 17.30 | 0.00 | 1500 | 20.6%
CAD MHz._QPSK)
Y 3.00 71.37 17.61 150.0
Z| 281 7027 | 1697 150.0
10108- | LTE-FOD {SC-FOMA, 100% RB, 10 X | 304 BBO8 | 16.35 | D00 | 1500 | 296%
CAD MHz, 16-QAM)
Y 0 6830 6.52 150.0
- Z 5 67.76 6.11 150.0
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MMz, X Al 70.02 6.99 0.00 150.0 *86%
CAD QPSK)
Y 245 70.63 7.36 150.0
Z | 228 | 6843 5.61 150.0
0111- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 280 62.19 589 | 000 | 1500 | £96%
CAD 16-QAM)
Y 28 68.62 17.09 150.0
Z | 263 6896 | 1650 150.0
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10112- | LTE-FDD (SC-FDMA, 100% RB. 10 X | 316 6801 | 1638 | 000 | 1500 | £96% |
CAD Mz, 64-QAM)

Y 15 €822 54 50,
z 06 67.75 A7 50,
10113- | LTE-FDD (SC-FOMA, 100% RB, 5 MHz, | X 6 €9.26 96 | 000 | 1500 | 96 %
CAD 64-QAM)
Y 2. 69.67 17.17 150.0
FR 2 85 69.08 | 18.71 150.0
10114- | IEEE 802.11n (HT Greenfield, 13.6 X | 520 6733 | 1856 | 000 | 1500 | 196%
| CAB | Mbps, BPSK)
Y | 518 B7.42 | 1669 50.0
Z | 513 6732 | 1655 50.0
10115- | IEEE BOZ.11n (MT Groanfield, 81 Mbps, | X | 5.55 6760 | 16.71 | 0.0 500 | 206% |
CAB 16-QAM)
Y 5,48 57.56_ 76 150
Z > 41 67.42 60 150
10116- | IEEE 802.11n (HT Greenfid, 135 Mbps, | X .42 7.56 83 | 000 | 1500 | +96 %
_CAB 64-QAM)
¥ | 529 766 | 1672 150.0
Z | 523 750 | 16.57 150.0
10117- | IEEE 802.91n (HT Mbxed, 13.5 Mbps, X | 518 728 | 1657 | 000 | 1500 | £96%
CAB BPSK)
Y A5 67.3 16.64 50.0
z 1D 67.17 | 1648 50.0 =]
10118- | IEEE BO2.11n (MT Mixad, 81 Mops, 18- | X 62 67.77 | 1680 | 0.00 500 | £96%
CAB QAM)
— Y 5.57 7.79 7 50
pa 5.50__|_67.62 71 150
10119, IEEE 802.11n (HT Mixed, 136 Mbos, 64- | X >.29 a7.51 61 0.00 150« +96%
| CAB QAM)
Y | 526 67,58 | 16.70 150,
Z | 521 67.45 3,56 150.
10140- | LTE-FOD (SC-FDMA, 100% RB, 15 X | 352 | 6808 | 1636 | 000 | 1500 | £96%
CAC MHz, 16-QAM)
Y 3.50 68 22 16.48 50.0
r4 3.41 67.79 16.17 50.0
10141- | LTE-FDD {SC-FDMA, 100% RB, 15 X | 364 6814 | 1651 | 0.00 500 | £06%
CAC MHz, £4-QAM)
Y | 3562 | 6az0 65 150.0
Z | 353 | 67.90 4% 1500
10142 | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X | 2.24 7031 | 1650 | 000 | 1500 | +86%
CAD QPsK}
Y 2 7114 | 17.30 150,
== Z | 208 6067 | 16.38 150,
10143- | LTE-FDD (SC-FOMA, 100% RB, 3MHz, | X | 275 7044 | 1698 | 000 | 1500 | *96%
CAD 16-QAM)
Y 2.79 7111 1747 150.
. Z | 261 7011_| 1646 150, ]
10144- | LTE-FDO (SC-FOMA, 100% RB, 3 MHz. | X | 2.44 6764 | 1512 | 000 | 1500 | =96 %
CAD B4-QAM)
Y 2.43 GB 04 15.20 150.0
Z | 229 67.17 | 14.53 150.0
10145 | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 159 6859 | 1420 | 000 | 1500 | +98%
CAD MHz, QPSK}
Y | 156 | 6868 a7 150,
Zz | 120 | €812 32 150,
10146- | LTE-FDD (SC-FDMA, 100% RB, 14 X | 227 6778 | 1266 | D00 | 1500 | +96%
CAD MHz, 16-QAM)
| Y ) 65.02 10.84 150.
Z 1.70 84.68 10.36 150,
10147- | LTE-FDD (SC-FOMA. 100% R8, 1.4 X | 280 7044 | 1400 | 000 | 1500 | 296%
CAD MHz. B4-QAM)
Y 1.94 66.67 11.90 150.0
z 1.93 66.12 11.19 150.0
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10120 | LTE-FDD (SCFDMA, 50% RB, 20 MHz, | X | 305 | 6645 | 1640 | 000 | 1500 | £86%
CAC 16-0AM)

¥ 0| 68ar 57 150,
= z 84 | 6783 A7 150,
10150- | LTE-FDD (SC-+DMA, 50% RB, 20 MHE | X | 337 | 6807 43 | 000 | 1500 | £96%
cac 64-QAM)
Y| 316 | 6820 | 1658 150.0
Z | 306 | 6781 | 16.21 — 13500
10151. | LIE-TOD (SC-FOMA, 50% RS, 20MHz, | X | 541 | 7398 | 1825 | 388 | 650 | £96%
CAC QPSK)
Y| 530 | 7418 545 65,
Z | 520 | 7382 525 65 =
10152- | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, | X | 515 | 71.15 | 1858 | 308 | 650 | 196%
CAC 16-QAM)
Y | 501 | 7109 | 1663 65.0
Z | 492 | 7076 | 1839 650
10153- | LTE-TOD [SC-FOMA, 60% RB, 20 MHz, | X | 546 | 7204 | 1937 | 308 | 650 | 296%
CAC B54-QAM)
¥ | 533 | 7188 | 1841 650
Z | 526 | 71.73 | 1921 65.0 =
10156- | LTE-FOO (SC-FOMA, 50% RB, 10MHz, | X | 252 | 70.66 | 17.38 | 0.00 | 1500 | +96%
CAD Qrsi
Y | 2538 | 7121 | 17.69 50
Z | 235 | €997 | 1693 50. =
10155- | LTE-FDO (SC-FOMA, 50% RB, 10MHz, | X | 280 | €3.18 | 1690 | 000 | 1500 | 296%
CAD 18-QAM)
Y | 281 | €963 | 1711 150.0
Z | 269 | 6897 | 1661 150.0
10156- | LTEFDD (GC-FOMA, 50% RB, 5MHz, | X | 213 | 7086 | 1688 | 000 | 1500 | £9.6%
CAD QPsK}
Y | 218 | 7183 | 17.39 50,0
Z | 195 | 7001 | 16.28 150.0
10157- | LIEFDOD (SC-FOMA, S0% RS, 5MHz, | X | 233 | 6367 | 1544 | 000 | 1500 | :96%
CAD 16-0AM)
Y | 234 | €922 | 1555 150.0
Z | 216 | 6801 | 1469 150.0
10158- | LTEFDO (SC-FOMA, 650% RB, 10MHz, | X | 246 | 6933 | 17.03 | 000 | 1500 | $96%
CAD 64-QAM)
Y | 296 | 6975 | 1723 150
s S Z | 285 | €917 | 16.77 1504 =
10158- | LTE-FCD (SC-FOMA, 50% RS, 5MHz, | X | 248 | €9.32 | 1582 | 000 | 1500 | 29.6%
CAD B4-QAM)
Y | 245 | €985 | 15 1504
Z | 229 | €861 5 04 1504
10160- | LIEFDO (SC-FOMA, 50% RB, 16 MHz, | X | 291 | 6956 | 16. 000 | 1500 | +96%
CAC QPSK)
Y | 283 | 7001 | 1721 150.
—— Z | 280 | 8321 | 1668 750,
10161- | LTE-FDD (SC-FOMA, 50% RB, 15MHz, | X | 307 | 68.03 | 1632 | 000 | 1500 | *96%
cac 16-Q4M)
Y | 306 | 6828 | 1655 50.0
Z | 296 | 6779 | 16.16 150.C
10167- | LTE-FDD (SC-FDMA, 50% RS, 15 MHz. | X 18 | 6811 | 1647 | 000 | 1500 | *96%
CAC 64-0AM]
Y | 337 | 6838 | 16.64 750,
Z | 307 | 6794 27 150,
10166- | LTE-FDD (SC-FOMA, 50% RB, 14 MHz, | X | 367 | 64.75 07 | 301 | 1500 | £96%
CAD QPSK)
Y | 3339 | 6885 | 1873 150.0
Z | 3% | 6962 | 18.00 150.0
10167- | LTE-FDD (SC-FOMA, 60% RB, 14 MHz. | X | 471 | 7334 | 1978 | 301 | 1500 | £96%
caD 16-QAM)
Y | 404 | 7150 | 1811 150.0
Z | 446 | 7320 | 19.68 150.0
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10168 | LTEFDD (SC-FDMA, 50% RB, 14MHz, | X | 538 | 7617 | 2136 | 301 | 1500 | 86 %
CAD 64-QAM)

Y | 45 7388 | 20.52 504
Z | 51¢ 76.27 | 21.38 150,
10168 | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X |36 7045 | 1838 | 301 | 150. *98 %
CAC QPSK)
Y | 268 6798 | 18.40 150.0
S Z | 283 6945 | 1894 150.0
10170- | LTE-FDD (SC-FDMA, 1 RS, 20 MHz. X | s21 7673 | 2291 | 301 | 1500 | 296%
CAC 16-QAM)
Y | 356 7386 | 2083 50.0
Z | 45p 7810 | 22.32 50.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 378 7310 | 1943 | 3.01 00 | z06% |
AAC 64-QAM) S
Y | 289 | 6855 | 1787 150.0
Z | 34 7183 | 18865 1500
10172- | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X | 549 8131 | 2338 | 602 650 | +96%
CAC QPSK)
Y| 372 7558 | 2146 65.0
Z | 478 80.03 | 2316 650
10173- | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X | BS7 8529 | 2274 | 602 | 650 | *06%
CAC 16-QAM)
Y 5.62 8071 | 21.44 65.0
Z 7.29 84.12 | 2285 85.0
10174 | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 5.27 79.56 | 2024 | 6.02 850 | $96%
CaC 654-QAM)
Y | 538 7787 | 1988 65.0
S 2 | 550 7913 | 2028 65.0
10175~ LTES-:]DO (SC-FDMA, 1 RB, 10 Wz, X | 370 7001 | 1807 | 301 | 1500 | 296%
P!
Y | 265 6768 | 18.14 150,
Z | 288 69.06 | 18.85 150.
10176- | LTE-FDD (SC-FDMA, 1 RS, 10 MHZ. X1 8§22 7977 | 2282 | 3017 | 150. £06%
CAD 16-QAM)
Y | 356 7389 | 20.85 160
= Z | 4 7813 | 2234 150,
10177- | LTEFDD (SC-FDMA, 1 RB, 5 MHz. X | 314 7023 | 1920 | 301 500 | +96%
CAF QPSK)
Y | 267 67.83 | 1824 150.0
| Z | 291 60.25 | 18.7¢ 150.0
10178- | LTE-FDD (SC-FDMA, 1 RB. 6 MHz, 18- | X | 510 7930 | 271 | 301 | 1500 | 296%
CAD QAM)
Y | 352 7364 | 2071 50.
Z | 452 77.78 217 50.
10178 | LTE-FDD {SC-FDMA, 1 RS, 10 MHz. X | &37 76.02 | 2077 | 3.01 50. +96%
CAD 84-QAM)
Y | 318 71.56 | 19.20 50
) Z | 399 7468 | 20.27 150,
10180-  LTE-FDD (SC-FDMA, 1RB, 5 MHZ. 64- | X | 3.76 7296 | 1905 | 301 | 1500 | +98%
CAD
Y| 288 69.47 | 17.81 150.0
Z | 33 7183 | 1859 150.0
10181- | LTE-FDD (SC-FOMA. 1 RB, 15 MHz, X | 31 7021 | 1919 | 301 | 1500 | $96%
CAC QPSK)
Y 2 67 87.81 | 18.23 150.
Z | 29 69.23 | 1875 150. o=
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 Mz, X | 500 79.27 | 2269 | 301 | 150. £96%
CAC 16-QAM) e
Y | 352 7362 | 20.70 50.0
Z | a5 7774 | 22.15 50.0
10185 | LTE-FDD {SC-FOMA, 1 RB, 15 MHZ, X | 375 7294 | 19.04 | 301 %00 | £9.6%
AAR 54-QAM)
Y | 288 €945 | 17.80 150.0
Z | 339 71.80 | 16.58 150.0
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10184~ | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X | 314 7026 | 19.22 | 301 | 1500 | £98% |
cAD P!

Y | 268 67.86 .26 150,
z X7 69.28 78 150,
10185~ | LTE-FDD (SC-FOMA, 1 RB, 3MHz, 16- | X | 512 7938 | 2274 | 301 | 1500 | £96%
CAD Qam)
Y | 354 7369 | 2074 150.0
Iz Tass 17.85 | 2220 150.C
10186~ | LTE-FDO (SC-FOMA, 1RB, 3MHz, 84- | X | 278 1302 | 1908 | 301 | 1500 | *96%
| AAD QAM)
Y | 289 €952 784 150.
Z | 341 71.80 B.62 1504
10167- | LTE-FDD [SC-FOMA, 1 RB, 1.4 MHZ X | 315 7031 | 18.28 | 3.01 | 1500 | +96%
CAD QPSK)
¥ I 6791 | 1832 150.0
Z | 293 69.35 | 10.85 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 44 8059 | 2333 | 301 | 1500 | 296%
CAD 16-QAM)
Y | 366 7442 | 2116 150.(
Z | 418 7681 | 2274 50.(
10189- | LTE-FDD (SC-FDMA. 1 RB, 1.4 Mz, X | 390 7366 | 1945 | 301 | 1500 | 206%
AAD £4-0AM)
Y | 206 6985 | 1813 50,
Z | 351 7248 | 18497 150,
10193- | IEEE 802.11n (HT Greenfield. 6.5 Mops, | X | 4.61 6678 | 1635 | 000 500 | =96%
CAB BPSK]
Y | 458 6689 | 1643 150.0
Z | 453 66.76_ | 16.26 150.0 =
10194- | IEEE 802.11n (HT Greenfield. 33 Mbps, | X | 4.80 6712 | 1647 | 000 | 1500 | 2096%
CAB 16-QAM)
5 Y | 4716 67.2 55 150.0
Z 1410 67.07 .39 150.0
710195- | IEEE 802.11n (HT Greenfield, 65 Mbps, | X | 4.64 67.14 48 | 000 | 1500 | 296%
CcAB £4-0AM)
Y | 480 67.23 | 1656 150.0
Z | 474 67.10_ | 16.40 150.0
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 463 6668 | 1638 | 000 | 1500 | 20.6%
CAB BPSK)
Y | 450 | 6686 | 16.45 150,
Z | as3 8682 | 16.28 150,
10197- | IEEE 802,11n (HT Mied, 39 Mbps, 16- | X | 4.81 67.14 | 184B | 000 | 1500 | 296%
coB QAM)
Y | 417 723 56 150,
Z | _an 708 40 150. =]
10198- | |EEE 802.11n (HT Mixed, 65 Mbps. 64~ | X | 464 716 49 | 000 | 1500 | 296%
CAB QAM)
EE= Y | 480 6725 | 16.58 50.0
i Z | 4t4 67.11 | 16.41 50.0
10218 | IEEE B02.11n (HT Mixad, 7.2 Mbps, X | 458 66.88 | 16.35 | 000 | 1500 | £96%
CAB 8PSK)
== Y | 454 6698 | 1642 150.0
Z | 448 6684 | 16.25 150.0
10220- | |EEE B02.11n (HT Mixed, 43.3 Mbps, 18- | X | 4.81 6712 | 1647 | 000 | 1500 | =296%
CAB QAM
Y | a6 6720 55 50,
T _ Z | _a10 67.06 39 150.
10221~ | IEEE B02.11n (M7 Mxed, 72.2 Mbps, 64- | X | 4.85 67.08 A7 | 000 50, t66%
caB Qam)
Y |_481 67.17_| 1656 150.0
Z | 4715 67.04 | 16.4D 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, X | 518 30 | 1657 | 000 | 1500 | :26%
CAB BPSK)
Pres Y| 533 6732 | 16,64 150.0
Z | _so7 67.18 | 16.49 150.0
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10223- IEEE 802.11n (HT Mixad, 90 Mtps, 16- X 5.48 67.48 1667 | 0.00 1500 | =96%
CAB QAM)

Y 543 37.50 74 50.

s Z 5.37 7.7 .60 150.

10224 IEEE 802,110 (HT Mixed, 150 Mbps, 64- | X 521 7.40 .55 0.00 150. +88%

[CAB [ QAM)

Y 5.17 6744 18.62 150.(
F3 5.12 67.30 | 1847 150.
::%2925- UMTS-FDD (HSPA+) X 23 66.53 1582 | 000 150, $96%
Y .89 £6.83 5.91 150.0
2 .82 £8.47 5.55 150.0
10226- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. X .18 8649 | 2324 6.02 65.0 +96%
Can 16-QAM)
613 81.60 1.86 g
AL D 7.79 85.28 23.06 65.0
10227~ LTE-TDO (SC-FDMA, 1 RB, 1.4 MHz, 3 7.98 83.03 147 | 6.02 B5.0 *06%
CAA B4-0AM)
Y 5.68 7929 20.40 650
Z 711 8258 2148 65.0
10228- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 648 8441 24.57 6.02 65.0 +96%
cAA QPSK)
Y 03 81.10 23.62 B85,
Z 36 82.20 24.02 B85, = =i
10229- LTE-TDOD (SC-FOMA, 1 RB, 3MHz, 16- | X .65 8541 279 | 602 G5, 296%
CAB QAM)
Y 5.87 8080 | 21.48 65.0
=S T F4 7.36 8423 22.80 65.0 ==}
10230- LTE-TDO {SC-FOMA, 1 RB, 3 MHz, 64- | X 7.55 [FRE] 2107 | 602 €5.0 +98%
cAB | aamy
Y A4 7857 | 2005 85,0
Z T 81684 | 21.07 65.0
10231- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X .2 8358 | 2418 6.02 65,0 +96%
CaB QPSK)
Y 4.88 8042 | 2328 65.0
z 515 8142 2364 85.0
10232- LTE-TDO (SC-FOMA, 1 RB, 5 MHz, 16- | X 863 8539 2278 | 602 65.0 198%
CAC QAM)
Y 5.86 BO.78 | 2147 85.0
= z 734 B4.21 22,59 85.0
10233~ LTE-TDD {SC-FOMA, 1 RB, 5 Mriz, 64- | X 7.53 8209 | 21.07 6.02 85.0 +96%
CAC QAM)
Y .43 7855 | 20.05 65.
= 4 5,70 8162 | 2108 65, ]
10234 LTE-TOD (SC-FDMA. 1 RB, 5 MHz, X .87 8276 | 2378 | 802 65.0 $96%
CAC K)
Y 4.71 7977 2.9 650
2 497 | 8063 | 23.25 85.0
10235- LTE-TDO (SC-FOMA, 1 RB, 10 MHz, X 8.63 B540 | 2278 | 6.02 85.0 +96%
CAC 16-QAM)
Y 5.86 £0.80 .48 65.0
z V.34 84.23 2.60 65.0
10236~ LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X v 60 82.19 10 6.02 65.0 +96%
CAC 64-QAM)
Y 547 78.85 | 20.08 65|
w— Z | 676 | 81.72 | 2108 65.
10237~ LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 6.21 83.61 2419 | 602 65. 296%
CAC QPSK)} —
Y 4.86 8045 | 2329 65.0 |
F 5.15 8145 | 2385 65.0
10238- LTE-TDO (SC-FDMA, 1 RB, 15 MHz, X 880 B535 | 2276 | 602 5.0 =96 %
CAC 16-QAM)
Y 5.84 BO7S | 2146 850
F4 7.32 B4.18 2257 5.0
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[(10235- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X 751 8207 | 2106 | 602 | 650 | £96%
CAC 64-QAM)
¥ 4 7852 | 20.04 5.
z 7 81,59 | 21.05 65,
10240- | LTE-TDO (SC-FOMA, 1 RB, 15 MHz, X 19 BI5T | 2417 | 602 | 654 +96%
CAC QPSK} B
Y 4.84 80.41 23.27 65.0
——— Z | 613 8141 | 2364 65.0
10241- | LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz, | X | 698 7725 | 2304 | 696 | 650 | 96%
CAA 16-QAM)
Y 6.30 76.08 __2_2.&) 65.0
Z | 61 740 | 2308 B5.0 |
10242 LTE-TCO (SC-FDMA, 50% RB, 1 4 MHz, | X 6.40 5.54 2222 G6.08 65.0 +968%
CAA B4-QAM)
¥ 51 73.37_| 2104 65
Z ngT_ig.!u 22.40 65,
10243- | LTE-TDD [SC-FDMA, 50% RB, 1.4 MHz, | X | 5.25 7248 | 2172 | 698 | 65 +96%
CAA QPSK)
Y 5.20 73.08 2211 650
Z | 614 7285 | 2193 850
10244 | LTE-TCO (SC-FOMA. 50% RB, 3MHz, | X | 4.38 7063 | 1581 | 3898 | 650 | 196%
CAB 16-QAM)
Y | 377 | 6880 | 1473 [
Z | 380 | 6020 | 1468 65,
10245- LTE-TDD {SC-FDMA. 50% RB, 3 MHz, X 4.37 70.38 1565 358 [ +9.6%
_ CAB B4-QAM)
Y 76| 6BG2 | 1455 85.0
= Z 56 87 | 14.48 85.0
10248- | LTE-TDD (SC-FDMA 50% RB, 3 MHz, | X B 7234 | 1695 | 3.08 | 650 | 20.6% |
CAB CPSK)
Y| 3 7180 | 1653 85.0
F2 Z | 345 | 7100 | 1601 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 4.8 | 7049 | 1688 | 388 | 650 | +96%
CAC 16-QAM)
Y 97 70.10 16.53 65.0
Z 87 6965 | 16.15 65.0
10248- | LTE-TDD (SC-FDMA. 50% RB, 5 MHz, | X | 4.25 7025 | 1676 | 308 | 650 | +9.6%
CAC B4-QAM) :
Y 4.03 69.64 16.40 65,
Z | 393 | 6038 | 16.01 65.1 =
10249- | LTE-TOD [SC-FOMA. 50% RB, 5 MHz, | X | #4.62 | 74.81 | 1877 | 308 | 65 $96%
CAC QPSK)
Y | 448 7484 | 18.73 650
Z | 426 | 7408 | 1828 65.0
10280- | LTE-TOD (SC-FDMA, 50% RB, 10 MHz, | X | .99 274 | 1933 | 308 | 650 | +0.6%
CAC 16-QAM)
Y | 484 7266 | 1830 65.0
Z ] 476 | 7236 | 1905 650
10251- | LTE-TOD (SC-FOMA, 50% RB, 10MHAz, | X | .90 | 7148 | 1831 | 368 | 650 | 296%
CAC B4-QAM)
Y | 474 71.92_|_18.28 5.
Z | 485 70.77_|_17.99 5.
| 10252- | LTE-TDD (SC-FDMA, 60% RB, 10MHz, | X | 515 7535 | 19.82 | 388 | 6. 206 %
CAC QPSK)
Y | 508 | 7568 | 2002 3
Z | 491 7591 | 1871 i
10253- | LTE-TDD (SC-FDMA_50% RB, 15MHz, | X | 505 | 70.68 | 18.39 | 368 | @5, +96%
CAC 16:0AM)
Y 492 70.63 18.42 65.0
g Z | 485 70.35 | 1818 85.0 =
10254- | LTE-TOD (SC-FDMA, 50% RB, 15 MHz, | X | 536 7150 | 1910 | 388 | 650 | 296%
CAC £4-QAM)
Y| 522 | 7148 | 1912 85.0
r4 516 71.23 18.92 85.0
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10255- LTE-TDO (SC-FDMA, 50% RB, 15 MHz, | X 520 7347 19.28 3.98 65.0 +96%
CAC CPSK)

Y 510 7367 AT 65,
= Z 5.01 73.32 25 65
10256- LTE-TDD (SC-FDMA, 100% RB, 14 X 545 67.58 141 3.98 B85.( £96%
Can Mz, 16-GAM)
Y 2 5.82 12.18 65.0
Z 3.00 8587 | 12.01 = 65.0
10257~ LTE-TDD (SC-FDMA, 100% RS, 1.4 X 349 67.28 1320 398 65.0 +98%
Can MHz, 64.QAM)
Y 296 65.53 11.96 65.0
Z ] 299 6555 1 11.77 65.0
10258~ LTE-TDD {SC-FOMA, 100% RB, 1.4 X 312 69.21 L 3.98 65.0 +96%
CAA MHz, QPSK)
Y | 281 €811 4.01 65,
Z 2.68 67.38 347 65,
10259- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X 4.50 71.33 nn .08 85, +96%
Cas 16-QAM)
Y| 43 71.09 7.55 85.0
Z] & 7069 | 17.22 65,
10260- LTE-TDD (SC-FDMA, 100% R8, 3MHz, | X 457 nz 17.74 398 65.0 196%
CAB 64-QAM)
Y | 437 7096 | 17.50 65,
= Z | 428 7057 | 1747 651
10261- LTE-TDD (SC-FDOMA, 100% RB,3MHz, | X 4.67 7448 19.01 3.08 65, 88 %
CAB QPSK)
Y| 455 74.61 06 65.0
RS Z | 438 73.96 86 85.0
10262- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 459 7270 19.29 398 65.0 +98%
cac 16-QAM)
Y 483 126 19.26 65.0
Z| 475 723 19.01 65.0
10263~ LTE-TOOD (SC-FDMA, 100% RB, 5 MHz, | X 489 ARE 18.31 398 65.0 296%
CAC B4-QAM)
Y| 473 7190 | 18.27 €5.0
Z | 464 70.75_| 1789 65.0
10264 LTE-TOD {SC-FDMA, 100% RB,5 MHz, | X 612 75.22 1874 398 85.0 £98%
CAC QPSK)
Y | 502 | 7551 | 1983 65, |
Y4 4.87 74.95 19.62 65,
10265- LTE-TDD (SC-FDMA, 100% RB, 10 X 5.15 7115 18.59 398 65, +96%
CAC Miz, 16-0AM)
Y 500 71.08 18.64 650
Z | 492 | 7077 | 1840 B5. ]
10265- LTE-TOD (SC-FDMA, 100% RS, 10 X 548 72.03 1936 | 398 B5. 196%
Cac MHz_64-QAM)
Y . 7197 | 19.40 65.0
r4 5.26 ARAl 19.20 850
10287~ LTE-TDO (SC-FDMA, 100% RB, 10 X 540 73.95 19.24 3.88 5.0 £96%
CAC MHz, QPSK)
Y 5.30 7415 | 1944 5.
z 5.19 73.79 18.24 65,
10268~ LTE-TDD (SC-FDMA, 100% RB, 15 X 5,83 7141 AERE] 398 65. +96%
CAC MHz, 16-QAM)
Y 567 7133 | 18.17 65.0
Z | 54 71.10_| 1890 5.0 ]
10263- LTE-TDD (SC-FOMA, 100% RSB, 15 X .82 71.08 19.04 3.98 85.0 $86%
CAC MHz. 84-QAM)
Y | 568 | 7100 | 19.08 650
Z 5.62 70, 18.92 65.0
10270 LTE-TDD (SC-FDMA, 100% RB, 15 X 5.61 7248 1860 3.88 65.0 £96%
CAC MHz, OPEK)
Y 549 72.55 16.84 65.0
Z | 543 7234 | 1881 65.0
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10274~ | UMTSFOD (HSUPA, Sublests, 36PP | X | 2.68 6696 | 1675 | 000 | 1500 | =06
CAB Rei8.10)
Y | 269 67.37 503 150,
Z | 262 66.91 551 150. s
10275 | UMTS-FDD (HSUPA, Subtes15,3GPP | X | 1.78 6661 | 1667 | 000 | 1500 | £96%
CAB Rel8.4)
e Y | 184 70.57 | 17.20 150.0
Z | 168 68.89 | 16.16 150.0
éq&n- PHS (QPSK) X | 222 6121 | 689 | 903 | 500 | 296%
Y | 214 6096 | 656 T
Z | 21 6084 | 6.46 50,
10278- | PHS (QFSK, BW 864MHz, Rolloff 0.5) X | a70 6798 | 1297 | 003 | S0 $08% |
CAA
Y | 544 68.96 | 1221 50,0
Z | 338 €670 | 12.05 50.0
10279- | PHS (QPSK, BW 8B4MHz, Rolloff 0.38) | X | 3.81 €826 | 1315 | 003 | 500 | 296%
CAA
Y | 354 6722 | 1239 50.0
Z | 347 6694 | 1222 50.0
10280- | COMA2000, RC1, 5045, Ful Rate X | 17 7295 | 1647 | 000 | 1500 | 96 %
ALE
Y | 2.2 7500 | 17.08 150.0
Z 64 7080 | 14.94 150.0
40261- | COMAZ000, RCE, S065, Full Rate X 07 6038 | 1488 | 000 | 1500 | £96%
ANB
EE Y | _1.20 7148 | 1562 500
Z | 091 67.54 | 13.39 150.0
10292- | CDMA2000, RC3, SO32, Full Rata X | 164 7838 | 1811 | 000 | 1500 | 296%
AAB
Y | 285 8556 | 2144 150.0
Z | 149 7528 | 17.20 150.0
10293- | CDMAZ000, RC3, SO3, Full Rate X | 533 9506 | 2527 | 0.00 | 1500 | £96%
AAB
Y | 2301 | 117.07 | 3081 150.0
Z | as6 91685 | 2340 150,0
hu:s— CDMAZ000, RCT, 803, IBth Rate 25 . | X | 587 7561 | 1933 | 903 | 500 | £96%
Y | 631 7666 | 1949 50.0
Z |_827 7641 | 19.27 50.0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 00 7106 | 1738 | 000 | 1500 | +96%
| AAB QPSK) —
Y |_302 71.50 769 150.0
Z | 283 | 7040 | 17.05 150.0
10298~ | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, | X 93 7062 | 1606 | 000 | 1500 | £96%
AAC QPSK) —
Y | 198 7151 | 1627 150.0
Z | 1867 59.03 479 150.0
10295~ | LTE-FDD (SC-FDMA, 50% R8, 3Mz, | X | 298 7088 | 1496 | 000 | 1500 | +96%
AAC 16-0AM)
Y | 232 8,36 359 750.0
Z | 244 €8.56 328 1500
10300- | LTE-FDD (SC-FDMA, 60% RB, aMHz, | X | 217 €592 | 1196 | 000 | 1500 | +96%
AAC 64-Q4M)
Y | 177 4.27_|_10.86 150.0
Z | 182 4.33_| 1053 150.0 ]
10301- | IEEE 02186 WIMAX (23:18, 5ms, X | 480 465 | 1723 | 417 | 500 | £9.68%
ANA 10MHz, QPSK, PUSC)
T Y | 445 | 6438 | 17.00 50.0
Z | 436 64.09 | 16.80 50.0
10302- | IEEE 802.16¢ WiMAX (2918, 5ms, X | 505 | 6520 | 1790 | 486 | 500 | 29.6%
ASA 10MHz, QPFSK, PUSC, 3 CTRL symbals|
Y | 499 | 6536 | 18.00 50.0
Z | 4.96 8522 | 17.84 50.0
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10203- | [EEE 802,160 WiMAX (31:15, 5ms, X 480 6480 | 1774 | 496 | 500 | +96% |
ABA 10MHz, 63QAM, PUSC)

Y | 473 463 | 17.81 50.0

= Z | 470 480 | 17.64 50.0
10304- | IEEE B02.16e WIMAX (26:18, Sms, X | 482 4.76 | 17.29 | 417 | 500 | 296%
AAA 10MHz, 84QAM. PUSC)

Y | 456 €4.80 7.35 50,
Z| 453 64,87 120 50,
10305- | IEEE 802.16e WiMAX (31:15, 10me. X | 408 65,38 877 | 602 | 38 +96%
AAA 100z, B40AM, PUSC, 15 symbols)
Y | 406 6575 | 1889 350
Z | 408 6583 | 1870 35.0
10206- | IEEE 802,160 WIMAX (28:18, 10ms, X | 448 6486 | 1848 | 602 | 350 | *96%
AMA 10MHz, B4QAM, PUSC, 18 symbois)
Y | 443 6513 | 1859 350
i Z | 442 8519 | 1843 | 350
10307- | IEEE 60216 WIMAX (26:18, 10ms, X | 438 6503 | 1846 | 602 | 350 | z96%
AAA 10MHz. GPSK, PUSC, 18 symbols)
Y| 432 65.27 8.56 .
o Z | am 6531 B, 35,
10308- | IEEE B02.16e WIMAX (23:18, 10ms, X | 432 8513 855 | 602 | 35 £96%
AAA 10M#Hz, 16QAM, PUSC)
Y 4.29 65.41 67 35,
2| 4z 65,45 8.50 35,
10308- | IEEE 802,16e WiMAX (29:18, 10ms, X | as4 65,10 863 | 602 | 35 +96%
AAA 10MHz, 1 AMC 2x3, 18
Y | 249 6535 | 1874 35,
Z | 247 6537 | 18566 35 =
10310- | IEEE 802160 WIMAX (29:18, 10ms, X 1 242 64.80 | 1844 | 602 | 35 $96%
APA 10MHz, CPSK, AMC 2x3, 18 symbols
Y1 & 65.17 .56 35.0
Z | 437 8523 A1 35.0
10311~ | LTE-FDD (SC-FDMA, 100% RB, 15 X | 338 7031 23 | 000 | 1500 | t96%
AAB MHz, QPSK)
Y 3.40 70.85 7.28 150.0
F3 3.20 : 6.67 150,
10313- | iDEN1:3 X 213 66.45 250 | 689 | 700 | :96%
AAA
Y 207 66.58 12.68 70.0
Z | 209 6662 | 1274 700
10314- | iDEN 16 X | 278 69.72 | 1653 | 1000 | 300 | 296%
AAA
Y | 284 | 7051 | 1698 30.0
Z | 283 7044 | 17.02 30.0
10316 | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X | 108 6415 | 1665 | 017 | 1500 | 296%
AAB | Mbps, BBpc duty cycla)
Y .09 64.50 | 1587 50.0
Z .08 6383 | 15.31 50.0
10316- | IEEE BD2.11g WiFi 2.4 GHz (ERP- X | 482 6662 | 1628 | 0.17 500 | t96%
AAB OFDM, 6 Mboe, 96pe duty cyde) — =
Y | 459 6673 | 1638 150.
2| 454 68681 | 1623 150
10317- | JEEE 802.11a WiFi 5 GHz (OFDM, 6 X | 482 6862 | 1629 | 017 | 150. +96%
AAB Mbps, 96pc duty cycle)
Y| 459 6673 | 1638 50,0
Z | a5 66.6 16.23 50.0
10400- | IEEE 802.11ac WIFI (20MHz, 64-0AM. | X | 480 67.16 | 1645 | 0.00 500 [ =206%
AAC Bopcdulycyde)
Y | 475 5726 16564 150.0
== Z | 468 57.10 | 16.37 150.
10401~ | IEEE B02.11ac WiFi (40MHz, 64-QAM, | X | 545 7.22 | 1652 | 0.00 | 150/ +96%
AAC $9pcdutycycle)
Y | 544 67.38 | 16.65 150.0
z] 53 67.25 | 16.51 150.0
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mgz- IEEE B02.11ac WiF| (80MHz, 64-0AM, 574 6760 | 1661 | 000 | 1500 | £96% |
i 99pc duty cycia)

5.69 67.69 , 65 180,

5.64 £7.55 .52 150,
10403 | COMA200D (1xEV-DO, Rav, 0) 197 72.95 547 | 000 | 1150 | +96%
AAB

2.21 7500 | 17.08 11540

1.64 70,80 14 54 115
10404- | COMAZODD (1xEV-DO0, Rev. A) 197 7295 | 1647 | D00 | 1150 | +96%
ALR

221 75.00 17.08 115.0
64 70.80 14.94 1150
10000 | 19765 | 28.42 000 1000 | 296%

10000 | 12270 | 3029 1004
100.00 11556 | 27.19 100.0
76.38 1584 3 80,0 $96%

10406- CDMA2003, RC3, S032, SCHI, Full
AAB Rate

10410- LTE-TDD {SC-FDMA, 1 RB, 10 MHz,
AAB QPEK. UL Subframe=2.34.7.8.9)

258 | 7284 | 1468 50.0
334 | 7533 | 15489 80.0
10475- | [EEE 802.11b WiFi 2.4 GHz [DSSS, 1 03 | 6374 | 1542 | 000 | 1500 | 296%
ALA Mope, 88pc duly cycle)
1.05 | ®84.15 | 1577 150.0
1.0z | 8345 | 1508 150.0
10416- | IEEE 802.11g WiFi 2.4 GHz (ERP- 462 | 6681 | 1640 | 000 | 1500 | $+86%
ABA OFDM, B Mbps, 99pc duty cycle)
458 | 6693 | 1649 50
453 | 6679 | 1633 50.
482 | 6681 | 1640 | 000 | 1500 | 296%

10417- | [EEE 802.11am WiFi 5 GHz (OFDM, 8
Mbps. 98pc duty cydle)

58 66.93 | 16.49 150.0
53 66.70 | 16.33 150.0 =]
61 €6.97 | 1642 | 0.00 | 1500 | 29.6%

re

XN XINI< XN XN XINIE XN XIN[=<] XN X
FY -

>

10418 IEEE 802.11g WIFi 2.4 GHz {DS5S-
AAA OFDM, B Mbps, 99pc duly cydle, Long

preambule)
X 4.58 67.10 16.52 150.0
r4 4.52 66.97 16.36 150.0
10419- |EEE 802 11g WIFi 2.4 GHz (DSSS- X 463 66.92 16.42 0.00 150.0 106%
AAA OFDM, B Mbps, 99pc duty cycle, Short
preambule)

4.60 67.04 | 16.52 150.0
4.5 66.91 | 16.36 150.0
475 | 6682 | 1643 | 000 | 1500 | +96%

10422- | IEEE BOZ.11n (HT GroonAald, 7.2 Mbgs,
BPSK)

471 6703 | 1662 150.0
4.66 66.9) 16.36 150.C
4.93 6726 | 1655 | 000 | 1500 | 296%

10423- | IEEE 802.11n (HT Greenseld, 43,3
ALA Mbgs, 16-QAM)

4 68 7.35 16.64 160.0

4.82 720 | 18.47 150.0 =
10424- | IEEE 802.11n (HT Greendeld, 722 85 721 | 1653 | 0.00 | 1500 | 296 %
AR B4-QAM)

3.80 731_| 1661 50,

474 7.16_| 1645 150,

543 749 | 1666 | D00 500 | +96%

10425- |EEE 802.11n (HT Greenfieid, 15 Mbps,
BPSK}

540 67.56 16.75 150.0
5.34 67.42 16.60 150.0
543 67.50 16.66 0.00 1500 | $96%

10426- | IEEE 802,11n {HT Greenfield, 90 Mbps,
18-QAM)

5.40 67.59 16.76 150.0
5.35 6748 16.62 150.0

Ni=<| *X|IN[=] XINI<| XN XINI< XIN<
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10427- IEEE 802.11n {HT Greenfield, 150 | X 545 6749 16.65 ] 150.0 X
ARA Mbps, , .00 50. +96%

Y| 541 67.56 .74 150.0
Z 5.36 67.43 .60 150.0
mo- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 453 71.75 94 0.00 1500 | £96%
Y 443 72,03 18.88 1500
Z | aa8 | 7211 | 1887 150.0
ws- LTE-FDD (CFDMA, 10 MHz, E-TM 3.1) X 434 67.44 1649 0.00 150.0 +96%
Y 429 57 60 16.57 150.
Z | 421 5741 | 16.35 150,
&32- LTE-FDD {OFDMA, 15 MHz, E-TM 3.1) X 462 57.28 16.50 0.00 150, *£86%
Y 4.58 57.40 18,59 S04
r4 4.51 57.24 16.41 150.(
les- LTE-FDD (OFDMA, 20 MHz, ETM 3.7) X 408 37.25 18.56 0.00 150.( 196% |
Y | _a82 734 | 1683 150.0
Z | 475 720 | 16.47 150.0
10434 W-CDMA (BS Test Model 1, B4 DPCH) X 472 287 19.06 0.00 1500 | 286%
ALA
Y | 489 | 7324 | 1910 150.0
Z 466 7329 18.95 150.0
10435~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 387 75.85 1561 323 80.0 $96%
AAB QPSK, UL Subframe=2,3,4,7,8.9)
Y | 251 7244 | 1449 800
Z 322 74.83 1528 80.0
10447- LTE-FDD (CFDMA. 5 MHz, E-TM 3.1, X 368 67,62 16.01 0.00 1500 | *96%
AAA Clipping 44%)
Y 36 67, 16.05 1500
z 3.51 67.52 15.69 150.0
10448 LTE-FDO {OFDMA, 10 MHz, E-TM 3.1, X 417 67.23 1635 0.00 1500 | 296%
AMA | Clippin 44%)
Y | 412 739 | 1644 150.0
Z | 405 5719 | 16.22 150.0
10443- LTE-FDD (OFDMA, 15 MHz, E-TM 31, X 4.42 8712 16.42 0.00 1500 | $96%
AAA Cliping 44%)
Y 4.39 37.25 51 150,0
Z ]| 433 7.08 | 1832 150.0
10450~ LTE-FOD (OFDMA, 20 MHz, E-TM 3.1, X 461 7.03 16.42 0.00 1500 $96%
AAA Clipping 44%)
Y | 458 | 6713 | 16.50 50.0 =
Z | 452 | 6607 | 16.33 50.0
10451 W-CDMA (BS Test Mcdel 1, 64 DPCH, X 3.89 67,95 .74 0.00 500 | £96%
APA Clipping 44%)
Y 3.53 16 73 X
Z | 340 67.71 .30 50,
10458+ IEEE B02 11ac WIFI (160MHz, 84-QAM, | X 6.28 63,04 .79 0.00 50, +96%
AMA | 99pe duty cycle)
Y 5.25 68.08 16.86 150.0
Z | 821 6794 | 1673 150.0
10457- UMTS-FDD (DC-HSDPA) x 3.83 655,44 16.13 0.00 1500 | 296%
AAA
Y | 382 B5.55 | 16.22 150,
=p3= 2| 379 8544 = 15.04 150,
10458- CDMAZ000 (1xEV-DO, Rev. B, 2 X 3.40 67.18 1516 0.00 150, 296%
AAA E
B Y 334 67.41 5.10 150.0 =
Z | 320 66.92 4,61 150.0
10459- CDMA2000 {1xEV-00, Rav. B, 3 X 447 65.24 5.88 0.00 1500 | +96%
AAA carrers)
X 449 65.80 16.06 1800
2| 429 6522 | 1559 150.0
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mo— UMTS-FOO (WCDMA, AMR) X 1.06 71.58 18.23 0.00 150.0 296%
Y 1.17 EXE) 19.36 150.0
rd 0.97 69,58 17.25 150.0 ==]
10461 LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X 1.68 69.42 1422 329 80.0 296%
AbA QPSK, UL Subframe=2,3.4.7.8.9)
Y 1.34 66.66 13.17 80.0
o Z| 1% 6785 | 13.86 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 0.94 60.00 7.04 323 80.0 296 %
AAA 16-QAM, UL Subframe=2.3.4.7,8.9)
Y | 083 | 8000 | 692 80,
Z | 086 | 60.00 5.80 a0,
10483 LTE-TDD (SC-FDMA, 1 RS, 14 MHz, X 0.88 60.00 5.60 323 80, £96%
AMA 64-0AM, UL Subf =2,34,7.89)
Y 0.87 60.00 B6A2 80.0
= Z 0.89 60.00 6.31 _80.0
10464 LTE-TDD (SC-FDMA, 1 RB, 3 MMz, X 149 66.62 12.50 323 80.0 +t96%
AAA QPSK, UL Subframe=2.3.4.7.8.9)
Y 108 64.35 11.58 800
Z | 121 6535 | 1199 80.0
10465- LTE-TDO (SC-FDMA, 1 RB, 3 MHz, 16- X 0.94 £0.00 6497 3.23 B0.0 £+96%
AAA QAM. UL Sublrame=2,34 7 8 8)
Y 0.83 80.0( $.85 80.0
Z | 086 | 60.0C 674 80.0 =i
10466~ LTE-TDO (SC-FOMA, 1 RB, 3 MMz, 64- X 098 50.0( 6.56 323 80.0 +96%
AAA QAM. UL Subframe=2,3.4.7.8.9) e
Y 0.87 60.00 6.37 80.0
F4 0.90 60.00 627 B80.0
10467+ LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 53 66.95 1267 323 80.0 +96%
AAB QPSK, UL Subframe=2,3,4,7,8,9)
X 11 B4 61 11.70 800
z 23 6585 | 12.15 80.0
10468~ LTE-TDD (SC-FOMA, 1 RB, 5MHz, 16 | X 084 60.00 698 323 80.0 t96%
AAB QAM. UL Subframe=2,34,7,6.9)
Y 0.83 50.00 .86 B0.
s Z 0.85 60.00 875 80.
10460 LTE-TDD (SC-FDMA, 1 RB, 5 Mz, 64- X 084 60.00 6.55 323 80. £98%
AAB QAM, UL Subframe=2.3,4,7.8.9)
Y | 087 | 6000 | 637 80.0
z 0.89 60.00 526 80.0
10470 LTE-TDD (SC-FDMA, 1 RS, 10 MHz, X 1.52 6891 1264 323 80.0 +96%
AB | OPSK, UL Subframe=2,3.4,7,8.9)
Y A0 64.56 11.63 80.0
2 .23 65.62 12.13 80.0
10471~ LTE-TDO (SC-FDMA, 1 RB, 10 MHz, 16- | X 0.94 60.00 6.97 3.23 800 £98%
AAB QAM. UL Subframe=2,3,4,7,8,9)
] Y A3 00 | 685 80.0
z .85 £0.00 8.73 800
10472- LYE-TOO (SC-FOMA, 1 RB, 10 MHz, 64- | X .98 £0.00 654 323 800 t96%
AAB QAM, UL Sublrame=2,3,4,7,8.8)
¥ 0.87 60.00 6.35 80.0
z 089 60.00 624 80.0
10473~ LTE-TCO (SC-FDMA, 1 RB, 15 MHz, X 1.52 66.89 1263 323 80.0 +96%
AAB QPSK, UL Subframe=2,3,4,7,8,9)
Y 10 64.56 11.67 B80.0
z 23 | 6581 | 1212 80.0 S
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X 084 60.00 8.97 323 80.0 *96%
AAB | QAM, UL Subframe=2,3.4.7,89)
Y 0.83 60.00 6.84 B80.0
Z 0.85 60.00 6.73 80.0
10475~ LTE-TDO (SC-FOMA, 1 RB, 15 MHz, 84- | X 098 60.00 654 3.23 80O £96%
AAB QAM. UL Subframe=2,3,4,7.6.9)
Y 0.87 £0.00 635 B0.0
4 0.89 £0.00 §.26 80.0
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10477- | LYE-TDD (SC-FOMA_ 1 RB, 20 MHz, 16- | X | 0.04 6000 | 695 | 323 | 800 | +96% |
AAB QAM, UL Subframe=2.3.4.7,8.9)

¥ 83 50.00 82 80.0

B Z Y 60.00 71 80.0
10478- | LTE-TDO (SC-FDMA, 1 RB, 20 MHz, 84- | X .98 60.00 53 | 323 | 800 | z06% |
AAB QAM, UL Subframe=2,3,4,7.8.9)

Y |_087 €000 | ®&.34 80.0

= Z 0.89 6000 | 623 80.0
10479- | LTE-TDD (SC-FOMA, 50% RB, 14 MHz, | X | 278 7035 | 1645 | 323 | 800 | +96%
AAA QPSK, UL Subframe=2.34.7.89)

== Y | 248 6950 | 154 80.0
Z | 288 7040 | 16, #0.0 |
1048)- | LTE-TOOD {SC-FDMA, 50% R8, 1.4 MHz. | X | 2.73 67.19 | 1352 | 323 | 800 | 298
AAA 18-QAM, UL Subframe=2,34,7 .8 5)
¥ 2.20 6537 | 1249 80.0
{2 231 8590 | 1252 80.0
10481- | LTE-TDD (SC-FDMA_50% RB, 1.4 MHz, | X | 245 6657 | 1248 | 323 | 800 | +96%
64-QAM, UL Subframe=2.3.4,7,8,9)
Y 97 6383 | 1143 B0. ]
Z | 204 6415 | 11.38 B0
10482- | LTE-TDD (SC-FDMA, 50% RB, 3MHz. | X | 2.04 6644 | 1421 | 223 | 800 | 298%
AAA QPSK, UL Subframe=2,3,4,7.8.9)
Y |_185 6642 | 14.02 80.0
= Z | 177 6512 | 1319 80.0
10483 | LYE-TDD (SC-FOMA, 50% RB, 3 MHz, | X | 251 6560 | 1320 | 223 | 800 | 296%
AAA 16-QAM, UL Subtrame=2.3.4.7,8.9)
Y| 2 6403 | 1207 80,
Z | 210 B398 | 1184 BU. ==
10484- | LTE-TDO (SC-FDMA, 50% RSB, 3 MHz, | X | 2.61 6543 | 1310 | 223 | 80. 06%
AAA B64-QAM, UL Subframe=2,3,4,7 6,8}
Y 11 3.76 | 11.98 80,
pa .09 366 | 11.72 80,
10485- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X .36 793 | 1569 | 223 | 80, £95%
AAB QPSK, UL Subframu=2,3,4.7.8.9)
ey ¥ 233 | 66.36_| 1585 80.0
Z | 215 6717 | 1513 80.0
10486- | LTE-TOD (SC-FDMA, 50% RB, 5 MHz, | X | 257 6509 | 1448 | 223 | B80.0 | £96%
AR 16-QAM. UL Subframe=2.3.4,7,8,9)
Y | 249 6602 | 14.34 80.0
Z | 235 6524 | 13.77 80.0
10487- | LTE-TDO {SC-FDMA, 50% RB, 5MHz. | X | 2.61 6583 | 1447 [ 223 | 800 | +56%
AAB £4-0AM, UL Subframe=2,34.7.8.9) ==
Y 252 | 65.80 323 an.
Z > 38 6506 | 1367 W B ]
10488- | LTE-TDD (SC-FOMA 50% RB, 10MHz, | X | 283 | 8845 | 1652 | 225 | 80 0.6 %
AAB QPSK, UL Sublrame=2,3.4.7.8.9)
Y | 280 68.85 78 £0.0
Z | 265 67.93 26 B0.0
10485 | LTE-TDD (SC-FDMA, 50% RS, 10MHz, | X | 300 6644 78 | 223 | 80O | 296%
AAB 16-QAM, UL Subframe=2,3,4,7,8,9)
Y 295 | 68.64 ) 80.0
z 2.86 86,15 | 1552 40,0
10490- | LTE-TDD (SCFDMA, 50% RB, 10 MHz, | X 311 86.41 81 | 223 | 800 | x96%
AAB _64-QAM, UL Subframe=2,34.7.8.9)
v 06 66,50 89 80.0
Z > 87 6614 | 1554 80.0
10481 | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 20 6798 | 1646 | 223 | 800 | 296%
AAB QPSK, UL Subframe=2,34.7.8.9)
e | Y | 347 6825 | 16.69 B0.0
Z | 304 | 8757 | 1629 80.0
10492- | LTE-TDO (SC-FDMA, 50% RB, 15 MHz, | X | 3.43 B630 | 1603 | 223 | 800 | £96%
AAB 16-QAM, UL Subframe=2,3,4,7.8.5)
AT Y | 337 €643 | 16.14 80.0
Z | 320 €606 | 1568 80.0
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10483~ LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 351 | 66825 16.03 2.23 B0.O +96%
AAB 64-QAM. UL Subframe=2,3.4,7.8.9)

Y 3.45 £6.37 16.13 80
4 3.37 .02 15.86 80
10464 LTE-TDO (SC-FOMA, 50% RB, 20 MHz, | X 3.38 6908 | 1676 | 223 8. +96%
AAB | QPSK, UL Subiframe=234.7.8.9)
Y .35 69.36 17.01 800
e Z A6 68,54 | 1656 80.0
10465- LTE-TOD [SC-FOMA, 50% RB, 20 MHz, | X 44 66,63 1618 223 80.0 196%
AAB 16-QAM, UL Subframe=2.34.7.8.9)
Y 338 | 6874 | 1630 80.0
Z | 330 | 6633 | 16.01 80.0
10456 LTE-TOD (SC-FOMA, 80% RB, 20 MHz, @ X 354 66.49 18.17 223 80.0 +96%
AAB 64-QAM, UL Subframe=23 47 8 9)
Y 348 6659 | 1628 80.0
z 3.40 66.23 16.01 80.0
10457- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 1.56 6353 1199 223 80.0 +9.6%
AAA MHz, CPSK, UL Subframe=2.3.4.7.8.9)
Y 142 62.85 91.33 80.0
Z 1.30 6164 10.54 80.0
10488- LTE-TDO {SC-FDMA, 100% R8, 1.4 X 151 60.89 97z 223 800 | $96%
ADA MHz. 16-QAM, UL
Subframe=2,3,4.7.6.9)
Y .33 60.00 B.83 80.0
 / 1.3 60.00 B.56 80.0
10489. LTE-TDD {SC-FDMA, 100% RS, 1.4 X 1.50 60.60 0.44 223 80.0 | 206%
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7.8.9) S
Y. 1.35 60.00 B.69 80.0
p 1.33 60.00 842 80.0
10500+ LTE-TDD (SC-FDMA, 100% R8, 3 MHz, | X 253 67.66 1597 223 80.0 206%
ALA QPSK. UL Sublrames23 4.7 8,9)
X 2.5 8842 16.18 80.0
Z | 234 | 6738 | 1656 80.0
10501- LTE-TDD (SC-FDMA. 100% RS, 3 Mz, | X 278 66.23 15.02 222 800 96 %
AAA 16-QAM, UL Subframe=2.34.7,8.9)
Y 70 6639 | 14.90 80.
z S8 | 6573 | 14.51 80.0 ==
10502- LTE-TDD (SC-FDMA, 100% R8, 3 MMz, X 83 66.20 14.96 2233 80.0 $96%
AAA B4-QAM, UL Subframe=2.34.7,8.9) LU
Y 276 66.32 14.92 80.0
Z 264 65.69 14 .44 80.0
10503- LTE-TCO {SC-FOMA, 100% R8. 5 MHz, | X 280 66.30 | 18.44 27 800 | £96%
AAB CPSK, UL Subframe=234785) -
Y 78 68.70 16.70 80.0
Z 62 67.78 1617 80.0
10504- LTE-TOO {SC-FOMA, 100% RB. 5 MHz, | X 299 6637 | 1574 | 223 800 | 2968%
AAB 16-QAM. UL Subframe=2,3.4.7.8.8) -
Y .84 66.56 15.84 80.0
Z .85 86.07 15.47 80.0
10505- LTE-TDD {SC-FOMA, 100% RB, 5 MHz, | X .10 66.33 15.76 223 80.0 +96%
ANB B4-QAM, UL Subframe=234.7.9.9)
Y .04 66.51 1584 80.0
Z 9% 66.06 1549 80.0
10508- LTE-TDD {SC-FDMA, 100% RB. 10 X .38 68.64 16.69 223 80.0 206%
AAB MHz. QPSK, UL Subframe=2.3,4,7.8,9)
Y | 332 | 8924 | 6.4 80,
Z 3.16 43 16.50 80.
10507 LTE-TDD (SC-FDMA, 100% RS, 10 X 342 66.57 16.14 22 80, 296 %
ANB MHz, 16-QAM,
Subframa=2,3.4,7,8,5)
Y 3.37 66.68 16.26 80.0
= 3.28 66.28 15.97 80.0
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10608- LTE-TDD (SC-FDMA, 100% RB, 10 X 353 £8.43 16.13 223 80.0 £06%
AAB MHz, 64-QAM, UL

Subframe=234,7.8.9)
Y 3.47 66.53 16.24 80.0
339 66.17 1597 80.0
10508 LTE-TDO {SC-FOMA, 100% RE, 15 X 380 68.52 16.55 223 80,0 196% |
AAB MHz, GPSK, UL Subframa«2.3.4.7 8.9) |
Y 76 | 6870 | 16.75 8.0
Z 362 68.11 164 )
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 3.85 66.71 16.32 223 B0.O $96%
AAB MHz, 16-QAM, UL
Subframae=2.3.4,7,8.9)
\ 88 66.75 16 4. 80.0
r4 8 66.42 16.19 80.0
10511- LTE-TOD (SC-FDMA, 100% RB, 16 X 402 66. 18.30 223 80.0 +96%
AAB MHz. 64-QAM, UL
Subframe=2,3,4.7.8.9)
Y .95 66.58 .39 B0
4 3.88 66.28 17 80
10512- LTE-TDD (SC-FOMA, 100% RB, 20 X 384 69.53 B1 223 80 £06%
ANB MHz, QPSK, UL Subframe=2.3 4,7.8,9)
Y 3. 89.77 17.04 80.0
4 3.64 69.00 16.64 80.0
10513~ LTE-TDD (SC-FDMA, 100% RSB, 20 X 3 66.87 16.36 223 80.0 +96%
AAB MHz, 16-QAM. UL
Subframe=2,3,4.7.8.9)
Y 75 65.61 16.47 80.0
Z 3.68 55.53 16.21 80.0
10514~ LTE-TDD {(SC-FDMA, 100% RB, 20 X 386 B5.57 16.320 223 &0.0 £08%
AAB MHz, 64-QAM, UL
Subframe=2.3.4,7,8,8)
Y B0 66.60 16.40 80.0
ra .73 66.27 16.17 80.0
10515- IEEE B02.11b WiFi 2.4 GHz |DSSS, 2 X 059 64.00 15.53 0.00 150.0 +986%
AAA Mbps, 99po duty cycle)
Y [ 101 6445 | 1501 150,
i Z | 098 | 8367 | 1517 150,
10516~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 0485 77.80 21 0.00 150, $96%
AAR Mbos. 89pc duty cycle)
Y 1.17 B4.12 2413 150.0
r4 0.69 7367 9.23 150.0
10517- |IEEE 802.11b WIFi 2.4 GHz (DSSS, 11 X 0.88 5581 6.68 0.00 150.0 t96%
AAA Mops. S9pc duty cycle)
Y 0.91 67.73 /.34 50.
Z | 085 | 8598 5.05 150,
10518- IEEE B02.11ath WIFI 5 GHz (OFDM, 9 X 461 66.90 18.39 0.00 150.£ +96%
AM\ | Mbps, 99pc duty cycle) s
Y 458 67.01 16.48 150.
Zz 4 66.88 16.31 e 150,
10519 IEEE 802.11ah WiFi 5 GHz (OFDM, 12 x 4.8 67.15 16.51 a.00 150, +96%
AAA M au
Y 476 67.24 16.5% 50.0
z 4.70 67.09 16.42 50.0
10520+ |IEEE BOZ 118 WIFi 5 GHz (OFDM, 138 X 4.66 67.14 16,45 0.00 50.0 £96%
AAS duty cycie)
. 462 67.22 .53 150.0
Z | 485 | 6r.06 .35 150.0 ]
10521~ IEEE B02.11a/ WiFi 56 GHz (OFDM, 24 X 4.60 67.14 44 000 150.0 $96%
AMA . Mbps. 99pc duty cycle}
| Y 455 7,23 16.52 150,
Zz 449 37 .08 16.34 180,
10522- IEEE 802.11am WiFi 5 GHz (OFDM, 36 X 485 7.18 16.50 Q.00 150. +96%
AAA a9
¥ 481 67.31 16.80 150.0
Z 456 67.18 16.43 150.0
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10523 | IEEE B02.11am WIFI 5 GHz (OFDM, 48 453 | 67.07 | 1635 | 000 | 1500 | £96%
AM | Mbps, 99pc duty cycle)

248 7.20 46 150,

244 7,05 | 1629 150,
10624- | IEEE 802.11ah WIFI 5 Gz (OFDM, 54 460 7A% | 1647 | 000 | 1500 | 296%
ARA &

455 | 6723 | 1657 1500

449 | 67.08 | 16.38 150.0

10525- | [EEE 802.11ac WiFi (20MHz, MCS0, 4.57 6617 | 1607 | 000 | 1500 | 296 % |
Siipc duty cycle)

AMA

455 | 6629 | 1617 150.0

4.49 66.14 16.00 50.0
70526 | IEEE 802.11ac WIFI (20MHz, MCS1, 476 | 6655 | 1621 | 000 | 1500 | £66%
ARA S9pe duty cycie)

472 | 6666 | 163 150.0

465 | 6650 | 1613 120.0
10527- | IEEE 802.118c WiFi (20MHz, MCS2, 468 | 6653 | 1617 | 000 | 1500 | 206%
AM 89pc duty cycle)

464 | 6663 | 16.26 50,

457 | 6647 | 16.08 150,
10528- | IEEE 802.11ac WiFi (20MHz, MCS3, 470 | 6656 | 1620 | 000 | 1500 | £96%
ABA $9pc duty cycle)

466 | 6665 25 150.0

458 | 6648 A1 150.0
10520- | IEEE 802.118c WiFl (20MHz, MCS4, 470 | 6658 20 | 000 | 1500 | 06%
AAA

65 | 6665 b 1500

459 | 6648 11 1500
10531~ | IEEE B02.113c WiFi (20MHz, MCSG, 370 | 6668 22 | 000 | 1500 | £96%

ALA 99pc duty cycle)

NI XN N XINl=C] XN XS] XINGC XN XINE XN XINE<) XNl XIN|<] O XINE<E XN xINi=<] X

465 | 6676 3 150.0
S 458 68.57 A2 150.0
10532- IEEE 802,11ac WiFi (20MHz, MCS7, 455 668.54 A Q.00 150.0 +96%
AAA 99pe duty cycle) .
45 66.63 16.25 150.0
444 B5.44 16.06 150.0
10533 IEEE B02.11ac Wi (20Mz, MCS8, 4an 66.58 16.18 0.00 150.0 +98%
ArA 99pc duty cycls)
4.87 64.70 .28 150.0
== 4.60 66.54 .11 150.0
10534- | IEEE B02.11ac Wi (40MHz, MCS0, 522 | 6863 | 1622 | 000 | 1500 | +96%
ARA 99pc duty cycle)
18 6668 | 16.30 150.0
== 12 66.53 15 150.0 =
10835~ {EEE B02.11a¢ WiFi (40Meiz, MCS1, 28 66.78 16.28 0.00 150.0 +398%
ARA $9pc duty cycle)
525 66.98 .38 150.0
5.19 66.71 .23 150.0
10536- | IEEE B02,11ac WiFi (40MHz, MCSZ, 515 | 6677 26 | 000 | 1500 | £96%
ARA 99pc duty cycle)
12 66.93 6.35 150.0
== 06 66.67 619 150.0
10537- IEEE B02.11ac WiFs (40M#z, MCS3, 2 66.73 6.24 Q.00 150.0 $96%
ARA 99pc duty cycls)
5.1 65.79 6.33 150.
5.12 66.63 6.17 150,
10538- 1EEE B02.11ac Wi (40MHZ, MCS4, 5.: 68.76 6.30 0.00 150. +98%
ARA _99pc duty cycle)
26 66,79 16.37 150
20 6664 | 1621 150. =
10540 IEEE 8021 Tac WFi {40MHz, MCS8, 23 66.75 16.31 0.00 150 296%
AAA 99pc cuty cycle)
5.20 £6.82 16.40 150.0
5.13 £68.85 16.24 1500
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1&5:1- IEEE 802.11ac WiFi (40MHz, MCS7, X 520 66.63 1825 D00 150.0 +96%
Stpc duty cycle)
Y 17 6668 | 16.32 150.0
o z 1 6653 | 16.17 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS4, X .36 6668 | 1628 0.00 1500 196%
AMA 99pc duly cycle)
Y .32 6874 | 16.36 150,
. r4 26 66.60 16.21 150,
10643 IEEE 802 11ac WIFI (40MHz, MCSS, X 44 86.71 16.31 0.00 150, $06%
AAA | 99pcdutycycle)
Y 540 66.76 6.39 150.
Z 533 66.62 6.24 150
10544~ IEEE 802.11ac WiFi (80MHz, MCSD, X 551 66.73 16.20 000 150 +96%
AAA cyca) -
Y 49 66.77 16.27 150,
4 a4 66.64 | 16,13 150.
10545- | IEEE 802.11ac Wik (80MHz, MCS1, X 7 67.12 | 1634 | 000 | 1500 | +96%
AAA 89pc duly cycle)
Y | 568 | 6718 | 1643 150.0
Z 62 6704 | 16.28 150.0
10546- IEEE B02.11ac WIF| (80MHz, MCS2, X .59 66.96 16.23 0.00 150.0 £96%
AAA 99, )
Y 555 €6.95 16.34 150
Z 5.50 66.82 16.19 150,
;3\5:?- IEEE 802.11ac WiFi (80MHz, MCS3, X 567 ar.02 16.30 000 150, +96%
| SSpcdutycycle) ]
Y 5.62 67.02 16.35 50.0
Z 57 6687 16.21 50.0
10548 |EEE B0D2.11ac WIFi (BDMHz, MCS4, X 592 67.95 16.73 0.00 50.0 *96%
AAA | 99pc duty cycle}
Y| 587 67.95 73 150.0
Z 5.79 67.71 59 1500
10550- IEEE 802,11ac WIFi (BOMHz, MCS8, X 561 66,95 28 0.00 150.0 t96%
AMA 99pc duty cycle)
Y .58 67.00 16.36 150.0
z .52 6686 | 1622 150.0
10551- |IEEE 802.11ac WiFi (80MHz, MCS7, X .82 67.01 16.27 0.00 150.0 298%
AAA  SSpcduty cycle)
Y 5.59 67.08 16.35 150.0
Z | 553 6650 | 16.20 | _150.0
10552~ IEEE B02.91ac WiFi (80MHz, MCSA, X 553 66.80 16.18 0.00 150.0 £9.6%
AMA | B3pc duly cycle)
Y 50 6685 | 16.26 50.0 |
Z A5 66.71 | 16.12 50.0
10553- IEEE B02.112c WIiFi {B0MHz, MCSS, X 62 66.85 16.23 0.00 50.0 *96%
AAA $9pc duty cycle)
Y | 558 | 6687 30 50.
Z | 553 | 6673 16 150
10654 IEEE 1602.11ac WiFi (160MHz. MCS0, X 591 §7.08 1628 0.00 50. +96%
AAA duty cycle)
Y 89 67.11 | 1634 150.0
Z | 585 66.08 | 1821 150.0 =
10585~ IEEE 16021 1ac WIF| {(160MHz, MCS1, X 6504 67.38 @ 1640 0.00 150.0 296
AAA | 98pcduly cycle)
Y .02 57,41 16.47 50,
Z .97 57.27 16.33 50,
10556~ IEEE 1602.11ac WiFi (160MHz, MCS2, X .06 742 16.42 0.00 50.0 +96%
L AM | 99pc duty cycle)
Y 6.04 67.46 A9 150.0
s Z 5.99 67.32 .35 150.0
10557- | IEEE 1802.11ac WiFi (160MHz, MCS3, X | 604 67.36 | 1640 | 000 | 1500 | +96%
AAA Suty cycle)
Y 6.01 67.37 16.46 150.0
rd 595 67.22 16.32 150.0
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10558- | IEEE 1602.11ac WiFi (160MHz, MCS4, | X | 609 67.52 | 1650 | 0.00 | %500 | +96% |
AMA 98pc duty cycle)

¥ 06 67.53 56 150,
z .00 67.37 41 150,

10560- | IEEE 1602 11ac WIFI (160MHz, MCS6. | X 09 67.37 48 | 000 | 1500 | +96%

AMA 9%pc duly cyde)

Y | 605 67.37 652 150.0

Z | 6499 67.23 | 16.38 150.0
10561- | IEEE 1602.118c WiFi (160MHz MCS7, | X | 6.00 6733 | 1648 | 000 | 1500 | 9.6%
AAA )

Y | 507 7.35 | 16.54 150.0

Z | 592 3 16.40 | 1500

10562- | IEEE 1602.11ac Wi (160MHz, MCS8, | X | 6.14 775 | 16.69 | 000 | 1500 | 20.6%

AMA Bdpc duty cycle)

Y A 6773 | 1673 150.0

z 0 67.54 | 1657 0.0
10863- | IEEE 1602.11ac WiFi (1B0MHz, MCS9, | X 47 6820 | 1689 | 000 500 | =96%
AN 99pe duty cycle)

Y |_6.at 67.68 | 16.81 150,

Z | 618 67.60 | 16.56 150, =
10584- | IEEE B02.11g W#i 2.4 GHz (DSSS- X | 492 6689 | 1647 | 048 | 1s0. +06%
AAA OFDM. 9 Mbps. 89pc duty cycie)

Y | 48a 6689 | 16.56 50.

Z | 483 66.88 | 18.40 50,
10865 | |EEE B02.11g WiFI 2.4 GHz (DSSS- X | 547 67.38 | 1681 | 046 50, £06%
AAA OFDAM, 12 Mips, 89pc duty cycdlo)

¥ A2 745 | 16.88 150,

Z 05 732 | 16.73 150,
10566- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X 00 723 | 1663 | 046 | 1500 | =096% |
AAA OFDM. 18 Mbps, 89pc duty cycie)

Y | 485 67.30 8.70 150.0

Z | 489 67.15 5.54 50.0

10567- | IEEE 802,115 WiFi 2.4 GHz {DSSS- X | 504 67.68 01 | 0468 | 1500 | 2956 %

ARA OFDM. 24 Mbps, 99pe duty cydie)

Y| 468 67.72 | 17.08 180.0

Z | 4% 6759 | 1693 150.0
10566- | IEEE B02.11g Wiri 2.4 GHz (DSSS- X | 480 G691 | 1633 | 0468 | 1500 | £86%
AAA OFDM, 36 Mbps, $9pc duty cyde)

Y | 48s 67.03 | 16.44 150.0

Z | a7 6687 | 16.26 150.0
10565 | IESE 802.11g Wi 2.4 GHz (DSSS- X | 498 67.72 | 1704 | 046 | 1500 | +86%
AAA OFDM. 48 Mhps, 99pc duty cycle)

Y| a0 5791 RE) 150.0

Z | 489 57.7 7.00 150.0
10570- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 502 57,57 598 | 046 | 1500 | £96%
AMA QFDM, 54 Mbps. 99pc cuty cycle)

Y| ass 67.68 | 17.07 150.0

Z | a2 | 6754 | 1693 150.0
10571- | IFEE 802, 11D W 2.4 GHz (DSSS, 1 X | 112 8414 | 1650 | 046 | 1300 | t96%
AAA Mbps, 80pc duly cycks)

Y | 1.3 5444 | 15.80 130.0

. Z | 1.10 5381 | 1519 130.0

10572- | IEEE B02.11b WiFi 2.4 GHz (DSSS, 2 X [ 113 3472 | 1587 | 046 | 1300 | £96%
ARA Mbips, S0pc duty cycle)

Y | 11a 6504 | 16.18 130,

Z | 11 5434 | 1554 130.0
10573- | IEEE B02.V1b WFi24 GHz (DSSS,55 | X | 181 8529 | 2332 | 046 | 1300 | £96%
AAA Mbps, 80pe duly eycle)

Y | 25 G211_| 26,05 130.0

Z | 129 T84T | 21.09 130.0
10574- | IEEE B02.11b Wi 2.4 GHz (DSSS, 11 | X | 1.25 7093 | 19.11 | 046 | 1300 | £96%
AAA Mbps. $0pc d

Y | 128 7160 | 1981 130.0

Z | 118 89.77 | 18.42 130.0
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10675- IEEE 802, 119 WiFi 2.4 GHz (DSSS- X 4.67 66.52 16.38 046 1300 £96%
AAA OFDM, 6 Mbgs, 90pc duty cydle)

Y | 463 6562 | 1648 30.

Z 4.58 66.51 3 30
10576~ IEEE B02.11g WiFi 2.4 GHz (DSSS- X 463 66.69 1845 0.48 30 +96%
AAA OFDM, § Mops, 90pc duty cycle)

Y 4.68 66.80 16.54 130.0

Z | 481 6669 | 18.39 130.0
10577 IEEE 802.11g WiFi 2.4 GHz (DSS5- X 4.9 67.01 16.64 046 130.0 +96%
AAA OFDM, 12 Mbps. 90pc duty cycle)

X 4.86 67.09 .71 30.0

Z 4.81 66.98 .56 30.0
10678- IEEE 02, 11g WiFi 2.4 GHz (DSSS- X 481 €7.20 .76 D4as 300 *06%
AAA OFDM, 18 Mbps, S0pc duty cyche) N

Y | 476 67.27 | 1683 130

Z an 6715 18.88 130.0
10579~ |EEE 802, 11g WiFi 2.4 GHz (Dsss X 456 66.42 18.01 .46 130.0 296%
AN OFDM, 24 M 90pc dul

Y | 451 66850 | 16.08 130.0

Z | 445 6633 | 15.91 130.0
10580~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 461 6542 16.01 048 1300 B6%
AAA OFDAM, 36 Mbps, 80pc duly cycle)

Y_| 456 8553 | 16.11 130

Z 4.50 66.37 15.93 130.0
10581- IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4,70 67.22 16.68 PR 1300 +96%
AMA | OFDM, 48 Mbps, 90pc duty cycle)

Y 4.68 67.30 16.76 130.0

= Z | 380 | 6147 | 1661 130.0

10582- | IEEE 802,11g WiF) 2.4 GHz (DSSS- X[ a5 6618 | 1578 | 046 | 1300 | 298%
AR OFDM. 54 Mbps, S0pc duty cycie)

Y 446 6625 15,88 130.0

Z | 435 | 6607 | 1588 130.0
10583- IEEE 602_11:/h WIFi § GHz (OFDM, & X 467 B66.52 16,30 0.46 130.0 £96%
AAA | Meps. 90pc duty cyde)

Y | 483 8662 | 1646 3.0

Z | a4 6651 | 16.31 130.0
10584~ IEEE 802.11afm WIFi 5 GHz [OFDM, 9 X 462 66,68 16.45 048 1300 +96%
AAA Mbps, 90ps duty cycle)

Y 4.66 66.80 16,54 130.0

Z | a8 66.69 | 16,35 130.0
10585~ IEEE 802,11ah WiFi 5 GHz (OFDM, 12 X 491 67.01 16.64 046 130.0 296%
AAA Ibos, 90pc duty cyca)

Y 4,86 67.09 16.71 30.0

z 481 6598 16.56 30.0
10586- IEEE 802.%1am WIiFi 5 GHz (OFDM, 13 X 481 67.20 16.76 048 30.0 z06%
AAA Mops. S0pc duty cyde)

Y| 478 67.27 83 130.0

Z | 471 67.15 | 16.68 130.0
10587~ IEEE B02.11a/h WIFi 5 GHz (OFDM, 24 X 4.56 88.42 o 045 1300 £986%
AAA Mbps, 80pc duty cycie) _—

Y | 451 66.50 | 16.09 130.0

Z 445 66.33 1591 130.0
10585 IEEE B02.11aMm WiFi 5 GHz (OFDM, 36 X 461 6642 16.01 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y | 45 | 6653 | 16.11 130.

Z 4.50 66.37 15,93 130,
10688. IEEE 802.11ah WiFi 5 GHz (OFDM, 44 x 4.70 67.22 16,68 046 130. £96%
AAA  80gc duty cyclo)

Y | 466 6730 | 16.76 30.0

Z | 460 67.17 | 16.61 30.0
10530~ |IEEE 802.11ah WIiFi § GHz (OFDM, 54 X 451 66.15 15.79 D48 130.0 +9€%
AN Mops, 80pc duty cydle)

Y | 446 | @625 | 1588 130.0

2| 439 66.07 | 1568 130.0
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10591- IEEE 802.11n (MT Mxed, 20Miz, X 482 66.60 16.49 0.48 130.0 £9E6%
AAA MCS0, 90pc duty cyde)

b 4 478 66.69 .57 130
I Z | a7 65,59 43 130,
10682- IEEE 802,110 (HT Mixad, 200z, X 499 66.94 B2 046 130, £98%
AMA MCS1, 90pc duty cycle)
Y 484 67.03 J0 130.0
Z 488 66.92 .56 130.0
10593- IEEE B02.11n (HT Mixad, 20044z, x am 66,85 S0 046 1300 | £96%
MCS2, du 8
Y 486 £6.93 .58 130,
Z 480 £6.81 1643 130
10504- IEEE 802.11n (MT Mixed, 20MHz, X 4.96 67.02 .66 0.46 130. +96%
AAA MCS3, 90pc duty cycle)
s 491 6710 | 1674 30,
== Z | 486 | 6699 59 30,
10595- IEEE 802.91n (HT Mixed, 20MHZ X 493 66.97 55 | 046 30! +96%
MM ___| MCS4, 80pe duly cycin)
Y 4.88 67.05 16.63 130.0
| Z | a8z 66.93 | 16.48 130.0
10556- IEEE 8021 1n (MT Mixed, 20MHz, X 4.86 66.96 16.54 D4& 1300 206%
AMA_ | MCSS, 80pc duty cycle)
Y 481 67.04 16.63 30.
Z 4.76 66.91 16.47 30.
10567- IEEE 802.11n (HT Mixed, Z0MHz, X 481 66,88 16.43 046 30 296%
AMA | MCS8, 80pc duty ycis)
Y 4.76 66.94 16.50 30
Z 470 66.60 | 16.34 30
10588- IEEE 802.11n (HT Mixed, 20MHz, X 4.80 67.14 16.72 048 1304 106%
AAA MCS?. $0pc duty cycle)
Y 4.75 67.19 16.78 30
Z | 460 | 67.06 | 16.63_ 304
10589- |IEEE 802.11n (HT Mixed, 40MHz, X 5.49 6716 | 1668 | 048 30/ 9.6 %
AAA MCS0, 8dpc duly cycie)
Y .46 23 16.77 130.0
Z 40 710 | 1663 130.0 =3
10600- |EEE 802 11n (HT Mixed, 40MHz, X .64 760 | 1687 | 046 | 1300 | 296%
MCS1, 80pe duly cycle)
Y 5.58 67.61 .93 30
b4 5.53 67.49 80 30,
10601~ IEEE 802 11n (HT Mixed, 40MHz, X 552 67.33 .75 048 304 96 %
ABA MCS2, S0pe duly cycle)
Y AT 7.38 16.83 304
Z 42 726 | 16.70 30.
10602- IEEE 802.11n (HT Mixed, 40MHz, X 60 730 16.65 046 30 *086
AAA MCS3, 80pc duty cycle)
b Y| 557 | 6740 | 1675 30
Z | 552 | 6731 | 16.64 304
10605~ IEEE 802 11n (HT Mixed, 40MHz, X 5.70 6768 | 1698 | 046 30. $96%
AMA_ | MCS4, 80pc duty cycle)
Y .65 772 17.05 130.0
z 60 760 | 16.92 130.0 .
10604~ |EEE 802.11n (HT Mixed, 40MHz, X 48 T 11 16.68 046 1300 | 286%
AAA__ | MCSS, S0pc duly cycle)
Y .46 17.20 1678 30.(
F4 44 717 16.69 304
10605 |EEE 802 11n (HT Mixad, 40MHzZ X .58 740 | 1682 | 046 304 $96%
AAA MCSS, 80pc duly cycle)
Y 57 67.51 16.93 1300
Z 52 | 6739 | 1679 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz2, X 37 66,86 16.41 0.48 1300 | 2968%
AM | MCS7, 80pc duty cyclo)
Y 5.31 66.B5 16.46 130.0
4 5.26 66.70 16.30 1300
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10607- | IEEE 802.71ac Wi (20MHz, MOS0, X | 486 | 6592 | 1612 | 046 | 3300 | 298 %
AR S0pe duly cyclo) i

Y | 463 €6.03 21 30.0
Z | 458 6592 06 30.0
ms- lg%EE B02,11ac WIFi (20MHzZ, MCS1, X | 488 66.34 28 | 046 300 | z96% |
Y | 481 6644 | 1637 300
Z | _a7s 66.31 | 18.22 30.0
lozm IEEE 802 11ac WiFi (20MHz, MCS2, X | a4 6613 | 16.12 | 046 300 | +96%
90pe duty cyce)
Y| %710 B6.28 21 30.0
Z | 464 €614 05 30.0
mo— I;EE' B02.11ac WiFi (20MHz, MCS3, X | 480 €8.35 23 | DAB 300 | £06%
$0pc duty cycle)
Y | 475 6644 | 1637 Y
¥ Z | aea 6631 | 16.22 130.0
10611~ | IEEE 802.11ac WiFI (20MHz, MCSA, X | an 66.15 | 16.13 | 046 | 1300 | 196 %
AAA )
Y | 467 | 6824 | 1621 130.0
Z | 461 86.10 | 16.05 130.0
10612- | IEEE B02.118c WiFi (20MHz. MCSS, X | 412 6820 | 1616 | 046 | 1300 | +96% |
AAA 80pc duty cycle)
Y| 487 6639 | 1625 30.0
e Z | _a61 66.23 | 16.08 30.0
ms- TEEE B02.11ac WIF| (20MHz, MGS6, X | 473 6619 | 1606 | 046 | 1300 | +96%
Y | 468 8627 | 16.14 130,
T Z |_a61 66.10_| 1506 130,
10B14- | IEEE 802.11ac WiFi (20MHz, MCS7, X | 487 6641 | 16.31 | 046 | 130, =06% |
AMA _S0pcduty cycle)
Y | 463 65.4 39 .
Z | a5t £6.33 23 30.
10615~ | IEEE 802 118¢ WiFi (20MHz. MCS8, X | 4n 6594 | 15688 | 048 30. $06%
AAA 80pe duty cycle) =
Y | 466 66.05 | 1598 0.0
Z | 460 | 6590 | 1581 130.0
10616- | IEEE 802,.11ac WIF| (40MHz, MCSO, X | 531 8645 | 1632 | 048 300 | +98%
AAA 90pc duty cycie)
¥ 528 6650 | 16.38 130.0
Z 5.23 66.38 | 16.26 130.0
10617- | [EEE 802.11ac Wi (A0MHz, MCS1, X ar 6658 | 1634 | 046 | 1300 | £96%
AAA S0pc duty cycle)
Y | 534 86.67 545 30,
Z | 528 86.55 532 30. ]
10618- | IEEE B02 11ac WIFI (40MHz, MCS2, X | 526 6662 | 1639 | 048 W0 | £96%
AAA 90pe duty cycle}
Y 23 86.69 | 1647 130
Z 8 66.57 | 16.34 130,
10619- | IEEE 802.11ac WIFI (40MHz, MCS3, X 28 6643 | 1622 | 046 | 130. 196%
AMA 90pc duty cycia)
Y | 524 6648 | 16.30 1300
Z | 518 6634 | 16.16 130.0
10620- | [EEE 802.11ac WiFi (40MHz, MCSA, X | 5439 B650 | 1631 | 0.46 | 1300 | 296%
AAK 80pc duty cycle)
¥ 34 €6.52 a7 130.0
Z 2B €6.39 23 130.0
10621- | IEEE B0Z.11ac WIE| (40MHzZ MCSS, X 38 €6.62 .50 | 046 | 1300 | +86%
AN S0pcdutycyele)
Y 34 66.67 6.57 130.0
z 23 66.56 £.45 0.0
10622- | IEEE BOZ.11ac WiFi (40MHz, 1058, x 38 66.75 | 1655 | 048 | 1300 | 96%
AAA 90pe duty cyclo)
Y | 536 66.83 | 16,64 130.0
Z |_530 66.71 | 18.51 130.0
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EX3I0VA- SN:7461 May 28, 2017
10623- | IEEE B02,11ac WiFi (40MHz, MCS7, X | 526 | 6627 | 1618 | 046 | 1300 | +96%
ARA 90pc duty cycle)

Y 522 66.34 327 1304

Z 517 66.21 16.13 1 o)
mz‘t- 1EEE £02,11ac WIFI (40MHZ MCS3, X 545 66.48 16.35 0.46 1304 $96%

Y 542 66.54 16.43 30

Z | 536_| 6642 | 1830 30
10625- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.84 67.51 189 048 304 +96%
AAA 90pc duty cyde)

Y 78 67.51 16.96 1300

Z 69| 6727 | 16.77 130.0
10628 IEEE 802 11ac WiFi (BOMHz, MCSO, X 589 66,50 16.26 046 1300 +96%
AAA 90pc cuty cyde)

Y 57 X

Z .53 | 66.44 .22 300 — ]
10627- IEEE 802.11ac WIFI (BOMHz, MCS1, X .83 67.03 .48 0.46 30.0 +96%
AAA 90pc duty cydie)

¥ 81 6711 | 1658 a0

3 7 66,98 | 16.45 30
10628~ IEEE 802.11ac WiFi (B0MHz, MCS2, X 84 86.61 16.21 046 304 +96%
AAA 90pc duty cycie)

Y 5.60 66.64 16.23 30

o 2| 555 6649 | 16.13 300 =]

1329— 1IEEE B02.11ac WiFi (80MHz, MCS3, X 573 §6.70 16.24 046 30 296%
90pc cuty cyde)
Y 5.868 66.6% 16.29 304
z 582 86.54 18.15 30
10630 IEEE 802.11ac WiFi (B0MHz, MCS4, X 8.18 €8.22 17.00 046 1304 196%
AAA 90pc duty cycie)
Y A1 68.17 17.03 30
Z .00 67.67 16.82 130 =
10631~ IEEE BOZ.11ac WIFI (B0MHZ, MCSS, X 10 68.11 17.15 0.46 130 $96%
AN 90pc duly cyde)
Y 6.02 £8.02 1716 130.0
= F4 5.94 87,81 17.00 130.
10632~ IEEE B02.11ac WiFi (80MHz, MCS6, X 58 687.14 1668 046 130/ +96%
AAA 90pc duty cycka)
Y 76 67.19 16.76 130.0
Z 74 67.09 6.65 130.0
10633~ |EEE B02,11ac WFI (80MHz, MCS7, X T 66,80 6.33 046 130.0 +96%
AA 90pe duty cycle)
Y .67 £8.81 16.40 130.
b4 62 6660 | 1627 330, =
10634~ |EEE 802.11ac \WiFi (30MHz, MCS8, X .70 £68.85 1642 046 130, +96%
ARA $0pc duty cycle)
¥ 66 66.85 5.48 130.0
Z &0 66.73 5.35 130.0
10635- | IEEE 602, 11ac WiFi (S0MHz, MCS0, X 57 8512 577 | 046 | 1300 | £96%
ALA S0pe duty cycle)
Y 553 68.14 15.84 130.0
Z 547 1563 130.0
10836 | IEEE 1602.11ac WiFi (160MHz, MCS0, | X | 600 | 6688 | 1635 | 046 | 1300 | +96%
ARA $0pc duty cycle)
Y 568 65.91 1642 130.0
Z | 594 6680 | 16.30 130.0
10637~ |EEE 1602.11ac WiFi (160MHz, MCS1, X 6.16 6725 16.51 0.46 130.0 $96%
AAA 80pc duty cycle)
Y 3.14 37.29 59 30,
Z 3.09 717 47 30,
10638- | IEEE 1602.11ac WiFi (160MHz, MCS2, | X 5,16 722 48 | 046 300 | £96%
ALA 90pc duty cycle)
Y 6.14 67.26 16.55 1300
Z 6.09 67.14 16.43 130.0

Cerlificate No: EX3-7461_May17 Fage 37 of 38

Report No: (NIE)
53453RAN.002 Page 73 of 85 2017-09-18



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

D DEKRA

EX30V4- SN:7461 May 28, 2017
10639- IEEE 1602.11ac WiFI (160MHz, MCS3, | X 6.15 6721 | 16562 | 046 | 1300 | +96%
AAA 90pz dut! e

Y 6.12 6722 | 16.58 130.0
Tiss z 6.07 6709 | 1645 130.0
}&Asdo- IEEE 1802.11ac WiFi (160MHz, MCS4, X 6.16 6722 | 16468 | 046 | 1300 | 296%
90pc duty cycle)
Y .12 67.22 | 1652 130.0
ST z 07 67.08 | 1638 130.0
10641 |IEEE 1602.11ac WiF) (160MHz, MCSS, X 18 67.05 16.40 046 1300 | +96%
AL
Y | 6186 7.12 | 1649 30.0
Z 6.12 87.0 16.37 130.0
10642- | IEEE 1602.118c WiFi (160MHz, MCSE. | X | 6.25 6740 | 1675 | 048 | 1300 | 208%
AAA 80pc duty cycla)
Y 6.2 5740 | 16,80 130,
z 6.16 57.29 | 16.68 130.0
10643- ;EDEE 1602 11ac WiFi (160MHz. MCS7, X 6.07 67.03 | 1645 | 046 | 1300 | £66%
AAA Opc cuty cycle)
Y 6.04_ 8706 | 1653 30.0
= Z 589 66.94 | 1640 130.0
10644- | IEEE 1602.11ac WIFi {160MHz, MCSB, | X | 6.28 8761 | 1677 | 046 | 1300 | 296%
ARA S0pe duty cycle)
Y 20 6756 | 16.80 130.0
Z A3 6737 | 16.62 130.0
10645 IEEE 1802.112c WiFi (160MHz, MCSS, X .69 68.43 1712 0.46 130.0 £96%
AAA 90ps duty cycle)
Y .53 §8.13 7.03 130.0
Z | B34 6762 | 16.72 130.0
10646- | LTE-TDD (SC-FDMA, 1 RB, 6 MHz, X | 854 9163 | 2030 | 830 60.0 +96%
AAC QPSK, UL Subframe=2.7)
Y .79 92.68 28.94 60.0
Z 395 | 9081 | 2939 60.0
10647- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X .03 90.23 | 2893 | 930 800 @ $96%
AAB CPSK, UL Subtrame=2.7)
Y | aaz 9141 | 2952 60.0
4 8.0 B326 | 289 60.0
10848- | CDMA2000 {1x Advanced) X 08 B566 | 1250 | 00D | 1500 | 2986%
AAA
Y 0.83 6644 | 1269 150.0
Z 0.71 6434 | 11.20 150.0
and 8 d for the square of the

© Uncensinty is determined using the max. dewiation fram lnsar response applying rectangular dstris
field valoe.
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Accreditation No.: SCS 0108

ciient  AT4 Wireless Certificate No: D2450V2-756_Jul15
CALIBRATION CERTIFICATE l
Objact D2450V2 - SN:T58

Calibration procedure|s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration dato; July 08, 2015

Thiz celibration certificate docurments the fraceabiity (o national standards, which realize the physical units of measuremaents [S1),
Thae maasurements and the uncerainties with confidence probebdlity ane given on the lollowing paces and are part of the cerlificate.

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

Calibration Equipment used (MATE critical for calibeation)

This culibrition cenificate shall not be reprodused except in full without witten sppaoval of the lsboratany.

Primary Standards D # Cal Date (Canificate No.) Schaduled Caibration
Powar mater EPM-4424 GRATAROT0Y OF-Oct-14 (Mo, 21 7-02020) Oct-15
Powarr sangar HP 84814 US3T202783 OF-Oct-14 (No. 217-02020) Cet16
Powear soneor HP 82814 MY&1082317 OF-Dct-14 (Mo 217-02021) Oet-18
Retarance 20 dB Atenualor SN: 5058 (20k) O1-Ape-15 (Mo, 217-02131) Mar-18
Type-N mismalch combingtion SN: B04T.2 F DE22T 01-Ape-15 Mo, 217-02134) Mar-18
Ralananss Probe ES30V3E 8N: 3205 30-Dec-14 (Mo ES3-3205_Decid) Dec-15
DAE4 SN: B0 18-Aug-14 [Mo. DAE4-B01_Aug14) Aug-15
Secondary Standards I # Chisci Db (i housa) Schedulad Chack
RAF gengraior RAS SMT-06 100005 4-Aug-29 (in house check Oct-13) In house check: Qct-16
Metwork Analyzer HP BT53E USST300585 54206  18-Oct-01 fin howsa check Oct-14) In house chack: Oct-15
Hamag Funclicn Signalure
Calibrated by: Jeton Kastrati Laboratory Technician __Hi]‘ gy { .
e -
: . e .
Approved by: Katja Pokovic R /f .’é___

Tagusad: Juby &, 2015
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurlch, Switzerland

Schwelzerischer Kalibeierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY5 V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Measured Head TSL paramoters (220+02)°C 379+6% 1.88 mho/m +6 %
Head TSL temperature change during test <05°C eas aee
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.8 W/kg
SAR for nominal Head TSL parameters normalized to 1W 53.7 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.46 W/ikg
SAR for nominal Head TSL parameters normalized to 1W 25.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mho/m
Measured Body TSL parameters (220202)°C 524+6% 2.03 mho/m % 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 Wikg
SAR for nominal Body TSL parameters normalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.17 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.4 W/kg = 16.5 % (k=2)
Certificate No: D2450V2-756_Jul15 Page30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

D DEKRA

Impedance, transformad 1o feed point 5590Q+27Q
Return Loss -24.3dB
Antenna Parameters with Body TSL
Impedance, transformed 10 feed point 524Q+43iQ
Return Loss -26.4dB
General Antenna Parameters and Design
| Eloctrical Detay (one direction) | 1.157 ns |

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

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

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on April 22, 2004
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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: f = 2450 MHz; o = 1.88 S/m; & =37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 101.3 V/m; Power Drift = 0.04 dB

Pecak 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 W/kg

0dB = 18.0 W/kg = 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: f = 2450 MHz; 6 = 2.03 S/m; &, =52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration;
e Probe: ES3DV3 - SN320S; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
e DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.96 V/m; Power Drift = -0.00 dB

Pcak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) =13.3 W/kg; SAR(10 g) = 6.17 W/kg

Maximum value of SAR (measured) = 17.6 Wikg

0dB =17.6 W/kg = 12.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix F — Photographs
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DUT M/01 and M/02, Front face/Back face view:

Test set views:

Front Face position 5 mm:

Back Face position 5 mm:
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General test setup:
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