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

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

Wn
\\\‘y'//,/

il\\_—é/% E C Test report No:

NIE: 53453RAN.002

Test report
REFERENCE STANDARDS:

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

Identification of item tested........uvvrvrmnnni Bike Navigation Computer
Trademark ¢ SIGMA-ELEKTRO GmbH
Model and /or type reference .t ROX GPS 12.0

Other identification of the product ...t FCC ID: MSLROX-12-0

IC ID: 7580A-ROX120

Final HW version Bl

Final SW version :  Titan_0.17.140_product

Features : 802.11 b/g/n, Bluetooth, Bluetooth LE and ANT+
Manufacturer ¢ SIGMA-ELEKTRO GmbH

Dr.-Julius-Leber-Str. 15, 67433 Neustadt a. d. Weinstral3e

Test method requested, standard...........cc.eeveeuenes 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)

Summary . Considering the results of the performed test according to FCC
47CFR Part 2.1093 and ISED RSS-102 Issue 5, the item under test
is IN COMPLIANCE with the requested specifications specified in
the standards.

The maximum 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”.
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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 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. Weinstral3e

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:

Min. = 21.81°C
Max. =23.88 °C
Min. = 45.58 %
Max. = 63.20 %

Temperature

Relative humidity

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 DOl General RF Exposure Guidance v06,
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 Stéubli RX60BL

Robot controller Stdubli CM7MB

SAR measurement software SPEAG DASY52 V52.8.8.1222
SAR post processing software SPEAG SEMCAD X
Measurement server SPEAG DASYS5 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
24. Temperature and humidity probe HUMIDIROBE Pico Technology.
25. Anritsu MT8852A Bluetooth testing unit.

A SRR ol e
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Testing verdicts

Not applicable B N/A
Pass 3 P
Fail g F
Not measured 9 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

Report No: (NIE)
53453RAN.002 Page 7 of 85 2017-09-18



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

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

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:

|
!
|
i
i
i
i
|
i
|
i
i
-

] |—
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.
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2. MEASUREMENT SYSTEM

2.1. Measurement System

The DASYS5 system for performing compliance tests consists of the following items:

rohat controfies

Figure 2: SAR Measurement system

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

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

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

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

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

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

e A computer running Win7 professional operating system and the DASYS 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

Stéubli Robot controller CS7MB
Schmid & Partner Engineering AG Measurement Server DASYS5 SEUMS 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 V52.8.8.1222

Schmid & Partner Engineering AG Postprocessing Software SEMCAD X

Schmid & Partner Engineering AG | 2450 MHz System Validation Dipole D2450V2
Agilent Vector Network Analyser FieldFox N9923A

Schmid & Partner Engineering AG Dielectric Probe Kit DAK-3.5

Table 1: Measurement Equipment

Report No: (NIE)
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Model EX3DV4
Symmetrical design with triangular core. Built-in shielding
Construction against static charges. PEEK enclosure material (resistant to
organic solvents, e.g., DGBE).
Frequency 10 MHz to > 6 GHz;
Linearity: = 0.2 dB (30 MHz to 6 GHz)
A . + 0.3 dB in TSL (rotation around probe axis)
Directivity . . .
+ 0.5 dB in TSL (rotation normal to probe axis)
Dynamic 10 puW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically <1 pW/g)
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1.0 mm
Model DAE4
Signal amplifier, multiplexer, A/D converter, and control
logic. Serial optical link communication with DASY4/5
Construction embedded system (fully remote controlled). Two-step probe
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)
Input Offset <5 pV (with auto zero)
Voltage
fnput 200 MOhm
Resistance
Input Blas <50 fA
Current
Model ELI
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
Construction integrated into our standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the phantom
Pl allow installation of the complete setup, including all
R — f predefined phantom positions and measurement grids, by
h teaching three points. The phantom is compatible with all
v 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 M?jor axi.s: 600 mm
Minor axis: 400 mm
Filling Volume | Approx. 30 liters
Wooden SPEAG standard phantom table
Support
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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
S DY00V2 148.5 340.0
! DI1800V2 725 300.0
overall height D2000V2 65.0 300.0
in mm) D2450V2 52.0 290.0
D2600V2 492 290.0
D5GHzV2 206 300.0

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 DO1 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.

Report No: (NIE)
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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

According to FCC OET KDB 865664 DOl - 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 g;f;rzil?/t})’ ;Z(:z;?lltl:gl Divisor (lc ) ﬁ)‘) uncertainty uncertainty
’ £ 8| apE% | (10 E%)
Measurement Equipment
Probe Calibration 6.550 N 1 1 1 6.550 6.550
Axial Isotropy 4.700 R V3 0.7 0.7 1.899 1.899
Hemisfericall Isotropy 9.600 R V3 0.7 0.7 3.880 3.880
Boundary effect 2.000 R V3 1 1 1.155 1.155
Linearity 4.700 R \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 V3 1 1 3.522 3.522
Readout electronics 0.300 N 1 1 1 0.300 0.300
Response time 0.800 R \3 1 1 0.462 0.462
Integration time 2.600 R \3 1 1 1.501 1.501
RF Ambient noise 3.000 R \3 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 V3 1 1 0.462 0.462
restrictions
Probe positioning with respect 6.700 R 3 | | 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
and thickness tolerances) 6.600 R V3 ! ! 3.811 3811
Algorithm for correcting SAR
for deviations in permittivity 1.900 R V3 1 0.84 1.097 0.921
and conductivity
Liquid conductivity (meas.) 2.454 N 1 0.78 | 0.71 1.914 1.742
Liquid permittivity (meas.) 2.454 N 1 0.26 | 0.26 0.6.38 0.638
Liquid conductivity = 3.400 R V3| 078 | o7 1.531 1394
temperature uncertainty
Liquid permittivity - 0.400 R V3| 023 | 026 0.053 0.060
temperature uncertainty
m
Combined standard _ 2 2
uncertainty u,.= \/ ;Ci U, 12.82 12.76
Expanded uncertainty _ )
(confidence interval of 95%) ue =2.00 uc 25.64 25.53

Table 2: Uncertainty Assessment for 300 MHz - 6 GHz
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4. SAR LIMIT

D DEKRA

Having a worst case measurement, the SAR limit is valid for general population/uncontrolled exposure.

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

application Standard:

SAR Limit
Standard Exposure SAR (Wike)
FCC 47 CFR Part 2.1093, Paragraph (d)(2) )
General population/Uncontrolled | SAR 1.6
RSS-102 Issue 5 (2015-03), Paragraph 4

5. DEVICE UNDER TEST

Table 3: SAR limit

5.1. Dimensions
Dimensions Millimetres
Height x Width x Depth 115.0x59.0x 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 & 40MHz)
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

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



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

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

INDEX
1. TEST CONDITIONS ... oottt ettt ettt ettt et ettt bbbt st et s bt et e e b e e bt et e bt e e nteebeennes 20
1.1 POWET SUPPLY (V) 1ttt ettt h ettt et ettt et e bt bt et e bt et e st eat e besbeeneens 20
1.2. TEMPETALUTE (CC):uuuiiiniiieiiie ettt eeette ettt e st e et e et e e esteeestaeeesteeassseessseesssaeenssaeansaeensseessseesnsseenssessnseen 20
1.3. Test signal, Output Power and FreqUENCIES..........couiiiiieiiieiieiieiiesite ettt 20
1.4. DUT and test-Site CONTIGUIATIONS ......eeviertieriieriieitie ettt ettt e eite et ettt et e bt e s seesnteenteenteeseesseesneeenes 20
2. CONDUCTED AVERAGE POWER MEASUREMENTS.......ooiiiitieeeee e 21
2.1. Wi-F1 & BIUCTOOTN ...ttt et ettt et e e e 21
3.  TISSUE PARAMETERS MEASUREMENTS ......ooiiiiiiiiiee ettt 23
4. SYSTEM CHECK MEASUREMENTS ... .ottt sttt 23
4.1. Validation results for BodY TSSL.......cooioioieieieeeeie ettt st essaesaesaeesneesens 23
5. MEASUREMENT RESULTS FOR SAR (SPECIFIC ABSORPTION RATE) ....ccceviiieieieieeeeee, 24
5.1, Summary maximum results for 1-g body SAR measurements. ..........cccccueeeveeereeereesienieneennesreeveeneens 24
5.2. Results for Wi-Fi 2450 MHZ Band. ........c.ccoooiiiiiiiiieieeeeee et 24
5.3. Results for Bluetooth BR 2450MHZ Band.........c..ooouiiiiiiiiiiiiieiieeeeeeeeee e 25
5.4. Variability TESUILS. ....eetietieiieiie ettt ettt e st e stee st e eateeaseenbeesbeeseessbessseenseenseenseeseennnennns 25

Report No: (NIE)

53453RAN.002

Page 19 of 85 2017-09-18



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

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

1. TEST CONDITIONS

1.1.  Power supply (V):
Vp = 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):
Tph= +20.00 to +25.00

The subscript n indicates normal test conditions.

1.3.  Test signal, Output Power and Frequencies

For the 802.11a/b/g/n, 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 802.11¢g 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)
53453RAN.002 Page 20 of 85 2017-09-18



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

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

2. CONDUCTED AVERAGE POWER MEASUREMENTS

2.1. Wi-Fi & Bluetooth

D DEKRA

- 2.4 GHz Band:
Average Output
Band Mode Channel / Freq (MHz) Powfr ( dBlfl)
1/2412 16.76
802.11b 6/2437 16.84
11/247 16.88
1/2412 12.39
802.11¢g 6/2437 13.65
11/247 12.83
24 GHz 12412 12.20
802.11n20 6/2437 13.43
11/247 12.62
3/2422 7.95
802.11n40 7/2442 12.97
9/2452 8.49
Average Output
Band Mode Channel / Freq (MHz) Powfr ( dB;:)
Bluctooth BR 0/2402 8.15
uetoo
(GFSK) 39 /2441 8.23
78 /2480 8.45
Bluctooth EDR2 0/2402 7.14
uetoo
(m/4-DQPSK) 39 /2441 7.27
2 4 GHz 78 /2480 7.69
Bluetooth EDR3 0/2402 7.9
(8-DPSK) 39/2441 7.24
78 /2480 7.66
0/2402 1.0
Bluetooth LE 19 /2440 0.9
39 /2480 0.48
Average Output
Band Mode Channel / Freq (MHz) o (o)
0/2402 -7.66
2.4 GHz ANTH+ 39 /2441 -7.64
78 /2480 -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)) - [\/f(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 - Result .
(GHz) Exclusion
(dBm) (mW) (dBm) (mW) (mm)
Bluetooth 8.45 6.99 8.5 7.08 5 2.480 2.23 v
Bluetooth LE 1.0 1.27 2.0 1.58 5 2402 | 0.49 \
ANT+ -7.64 0.17 7.5 0.18 5 2441 | 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
Fre Min. Test | Max. Declared A::::;a Max. Max. RSS-102 Test
Protocol ( GHq.) Distance output power . E.IR.P. | E.LR.P Exemption Exclusi
z ain xclusion
(mm) (dBm) (gdBi) (dBm) (mW) limit
(mW)
Bluetooth 8.5 1.1 9.6 9.12 X
Bluetooth LE | 2.45 5.0 2 1.1 3.1 2.04 4.0 \
ANT+ 7.5 1.1 -6.4 0.23 \/

As Bluetooth technology does not meet the ISED RSS-102 Exemption limit, SAR testing will be needed for this
mode.
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3. TISSUE PARAMETERS MEASUREMENTS

D DEKRA

Frequency Target Body Tissue Measured Body Tissue Deviation % Measured
(MHz) Permittivity | Conductivity | Permittivity | Conductivity | Permittivity | Conductivity Date
€ o [S/m] € ¢ [S/m] € o [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

Non-ionic detergents

NaCl
Preservative

50-73%

0-2%

0.05 — 0.1% Preventol-D7

Safety relevant ingredients:

CAS-No. 55965-84-9

CAS-No. 9005-64-5

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

4. SYSTEM CHECK MEASUREMENTS

27 — 50 % polyoxyethylenesorbitan monolaurate

<50 % polyoxyethylenesorbitan monolaurate

< 0.1 % aqueous preparation, containing 5-chloro-2-methyl-3(2H)-isothiazolone

4.1. Validation results for Body TSL
Date Frequency | SAR Est;rz;ted SAR EAt.SAl: -d 1 W Target 1 W Norm. | Drift
stimate
MH k AR k AR k Y
( 7) over (W/kg) W/kg) SAR S (W/kg) | S (W/kg) | (%)
1 gr. 12.60 12.40 <+£3% 52.1 49.37 -5.24
2017/07/05 2450
10 gr. 5.68 5.71 <£7% 24.4 22.74 -6.82
Report No: (NIE)
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D DEKRA

5. MEASUREMENT RESULTS FOR SAR (SPECIFIC ABSORPTION RATE)

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

Position/ Ch | Reported SAR SAR limit
Band Mode D‘_’:t‘a':l’:e (Fre a“::c ) SAR 1-g SAR 1-g
' the (W/kg) (W/kg)
Back Face / CH6
2450 MHz 802.11b 5 mm (2437 MHz) 0.638 1.6
5.2. Results for Wi-Fi 2450 MHz Band.
. . Estimated Reported
Pts)ls(ilti:n (ﬁllsr:) Mode | Channel (13:3) s S(I:Vljl: -)g Dl:ﬁffr;) fs;c::; SAR1-¢ l;zt
(W/kg) < ° (W/kg) '
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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53453RAN.002 Page 24 of 85 2017-09-18



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

D DEKRA

5.3. Results for Bluetooth BR 2450MHz Band
Estimated Reported
Side / Dist Freq SAR 1-g Power Scale Plot
h 1 SAR 1- AR 1-
Position | (mm) | Mede |Channell - /kg)g (W/kg) | Drift (%) | factor S(w /kg)g 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.
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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

DASY5 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 ELI4.0; Type: QDOVAOO01BA; 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=Smm/Back Face, 802.11b, Mid CH/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5Smm

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, 802.11b, Mid CH:Zoom ScanSAR cub 0;
- Interpolated medium

PRAEATETS Used
[for-SAR-evatuatior

03 \
08 \

07 \
N
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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, DHS5); Frequency: 2480 MHz; Duty Cycle:
1:1.30617

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

Phantom section: Flat Section

DASYS 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 ELI4.0; Type: QDOVAOO01BA; Serial: SN:1060

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

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

Reference Value = 3.317 V/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/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.0674 W/kg

dB

-4.00

-8.00

-12.00

-16.00

-20.00

0dB=0.0674 W/kg=-11.71 dBW/kg

Tnterpolated Max SAR Z Line(z)

Back Face, 802.15.1, GFSK, High;Zoom Scan SAR;cube 0
)

Markers

el
SA
.\
Cwl A\
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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/m3
Phantom section: Flat Section

DASY5 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 ELI4.0; Type: QDOVAO01BA; 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=Smm, dz=5Smm

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

Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) =12.4 W/kg; SAR(10 g) =5.71 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 16.4 W/kg

-4.00

-8.00

-12.00

-16.00

-20.00

0dB=16.4 W/kg = 12.15 dBW/kg

Interpolated Max SAR Z Line(z)
—
d=10mm, Pin=250 mW:Zoom Scan;SAR cube 0 Markers

£
H \

5
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0,000 0,005 0,010 0,015 0,020 0,025 0,030
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Appendix E — Calibration data
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Calibration Laberatory of

v Schweizerischer Kalibrirdisnst
Schmid & Partner

Service sulsse d'dtalonnags
Enginearing AG Servitic svizzero di tarstura
Zaughausstrasse 43, 8004 Zurich, Switzevland Swiss Calibration Service
Ascredied by tha Swiss Actracitalion Serics (SAS) Accreditation No.: SCS 0108

Thi Swisa Accraditation Servica is one of the signatoties to the EA
Multilsteral Agreement for the recagnition of calibration certiticates

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

Chct DAE4 - SD 000 D04 BM - SN: 663

Calibeation prozudaro]s) QA CAL-06.v29
Calibration procedure for the data acguisition electronics (DAE)

Calivralion data. July 18, 2016

“his catbralizn corticxte cocumants e tracesdhity ta radlanal standards, walch sadze the physkeal urits of maazunamants (313
The mgsswamants and the uicerlantiss wicn confidency probebiily e given oo the followey peges an are gt of te certifizate.

A catbeatines have nean confoated i e doced labarstory Tacilty: ardrarment \emrprrabew [72 + 8)°C and Ramicty < 700

Calbration Equipment used (METE critical for callaration)

Frirvary Standands LID A Cal Date [Cerliticals No.) Seheduled Calivralicon
Lol MU Tmetar Type 2001 | £x: 0810278 09-Sap-15 (Nu17158) Sep-16

| Seoondy Swardards lioa Gheck Dt (in bause) Srheduled Chrck

Aisn DAE Cafibration Uit SE UWS 082 A8 1007 080018 (in bausa aheck) n hanse chaok: imn-17
| Calbrator Bex v2.” SE UMS 005 45, 1002 (S-Ja1-18 lin houvee check) A houge chack, Jan-17
|
|

Nama Funation Signature
Catholsd by Dominigia Staffan Techncan M

Approvad by Fin Bamholt Deputy “echakal Manage: S \/ f
[

f L

lgsuac: July 13, 2016

Thiz calivmton corificars whal nol b reprocuced exceslin lull without wr e approval of the Susrsleny.
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Calibration Labor atory of Schweizerischer Kalibrierdienst
Schmid & Partner Sorvice sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Aocradited by the Swiss Accredilalion Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certifioates

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 volimeter in the respective range.

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

o 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 Lineanty at +10% and -10% of
the neminal calibration voltage. Influence of offset voitage is included in this
measurement.

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

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

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

e Inout Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

o 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,

o Low Battery Alarm Voltage: 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
AD - Converter Resolution nominal
High Range: 1LSB = Biuv, full range = -100...4300 mV
Lows Range: 188 = g1nV, fult range =  -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measurng time: 3 sec
Calibration Factors X Y 4
High Range 403.329 1 0.02% (kw2) | 403.880 L 0.02% (k=2) | 404.240 £ 0.02% (k=2)
Low Range 3.95541 £1.50% (k=2) | 397473 £ 1.50% (k=2) | 3.97419 + 1.50% (k=2)

Connector Angle

I Connector Angle to be used in DASY system

1920°t1°

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

High Range Reading (V) Difference {uV) Error (%)
Channel X + Input 200036.84 -0.47 -0.00
Channel X + Input 20009.62 422 0.02
Channel X - Input -20001:84 336 0.02
Channel Y +Input 20003595 -1.37 -0.00
Channel ¥ + Input 20008.11 2.95 0.01
Channel ¥ - Input «20003.03 232 .01
Channel Z + Input’ 200035.35 -2.70 -0.00
Channel Z + Input 2000887 378 0.02
Channel Z - Input -20003.08 2.25 -0.01
Low Range Reading (pV) Difference (uV) Error {3%)
Channel X + Input 2001.08 0.33 .02
Channel X +Input 20182 0.14 0.07
Channel X - Input -188.68 0,38 0.18
Channel Y + Input 2001.32 0.23 0.01
Channel ¥ + Input 200.95 .28 Q.14
Channel Y « Input -198.87 -1.04 052
Channel Z + Input 2001.30 0.12 0.01
Channel Z + Input 200,62 062 -0.3
Channel Z - Input -200.16 -4 on

2. Common mode sensitivity

DASY went paramelers: Auto Zere Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (V)
Channel X 200 215 0.63
- 200 0.50 -1.00
Channel Y 200 10.88 1066
- 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) | Channet X {nV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -2.46 -2.83
Channel Y 200 889 - -1.72
Channel Z 200 2.97 B5.84 .
Gertificate Mo: DAE4-669_Julls Page 4 of 5
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B> DEKRA

4. AD-Converter Values with inputs shorted
DASY measuremant parametars: Auto Zero Time: 3 sec; Measuring fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 18074 15743
Channel ¥ 15785 15269
Channel Z 15996 15138

5. Input Offset Measurement
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring time: 3 sec

Input TOMQ
Average (uV) | min. Offset (1V) | max. Oftset(wy) | ' ?g";;’“"
Channel X 0.25 107 228 053
Channel Y 0.358 0,99 1.48 038
Channel Z 0.05 -1.09 2.02 0,48
6. Input Offset Current
Neminal input circistry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical vatues for information)
Typical values Alarm Level (VDC)
Supply {+ Vec) +7.9
Supply {- Vec) 76
9. Power Consumption (Typical values for information
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0m & 9
Certificate No: DAE4-863_Ju16 PageSof s
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Schwezenscher Kalibrierdignst
Servics suisse ddtalonnage
Servizio svizzero di taratura
Swiss Calibwstion Secvics

cient DEKRA Cartificate No: EX3-7461_May17
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:7461
Caitation prooadurels) OA CAL-01.v3, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.V5,
QA CAL-25v6
Calibration procedure for dosimetric E-field probes.
Calivation dane; May 26, 2017

Tha nents and e

with

Calibration Equipment ussd (M3 TE criical for calibration)

This eastration canificats documents the raceabiity 10 rationat standards, which walize tha

wnits of 59,

prebabiity a7 given on 1he follwing pages and an part of the certificste

Al calbrations heva baan cenducted in the cosad 1Bborstary 1aciity emironment temperaturs (72 + 3)°C snd humidty < 70%

| Privacy Slanisnds [} | Cal Date (Centlicata No. | Seheduled Calteation
Power meder NRE SN: 104778 O4:-Ape- 17 (No. 217-02621/02522) | Agr1
| Power sengor NRP-Z91 Sh: 103744 O4-Apc-17 (No, 217-02521) | pge18
Power sensor NRP-281 SN: 303245 O4-Apr-17 (No. 217-02625) | Apr18
Rl 20 0B Attanuator | SN S5277 (20%) O7-Ape-A7 (No, 217-02528) | Age-18
Raforence Proba ESICN2 SN: 3013 31-0ec-16 (No, ES3-2013 Dec18) | Dec-i7
DAF4 5N; 660 7-06c-16 (No. DAEA-650_06¢16) ; Dgc-17
Secodiry Stendscs [} Chack Dale (in houss) Schaduiod Chiack
Power mater £24150 SN: GE41253874 08 -Ape-18 (i houss check Jun-16) i house chack: Jun-18
Puwer sensor E44124 SN: MY4149508T 05-Apc-16 (i housa check Jun-16) in houge check Jun-18
Power sersor E44124 SH: 000110210 08-Apr-36 (n houss check Jun-16} In house check: Jun-18
| RF genarsor HP 85480 SN: S IE42UT00 04-Aug-99 (in hose chack Jun-16) 1n houss cheec Jun-18
! Analyzer HP 8753E | SN: US37390565 18-0¢+-01 {in houss cack Oct-16) In hewss check: Oct-17
Nameg Funcson
Caliteated by Michael Weter Labormary Techeician m——
Approwed by: Kata Pokovic Techaical Manager

This calbeation cenficate shak not be reproduced excest in Tull without witten eppreval of 1ha 1abanbory.
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Calibu:ation Laboratory of \:\_',}r S Schwotzerixchar Kailbrs
Schmid & Partner 5‘% ¢ Service sulsse détalonnage
Engineering AG b P Servizio svizzero di tarstura

Zeughausstrasse 43, 8004 Zurich, Switzertand i ‘Iﬁ\?\‘}? Swiss Calioration Senvice

ACCracied by e Swiss Accredtaion Senvics (S43) Accreditation No.: SCS 0108

The Swiss Accreditation Senice is ong of the signataries to the £4

Multilateral Agreamant for the recognition of calbration certificates

Glossary:

TSL tissue simulating Bquid

NORMx.y,2 sensitivity in free space

ConvF sensiivity m TSL / NORMx,y.z

ocp diade compression point

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

ABCD madulation dependent linearization parameters

Polarization @ ¢ rotation arcund probe axis

Polarization 8 8 retation around an axis that is in the plane normal to probe axis {at measurement centar),
e, & = (s normal to probe axis

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

Calibration is Performed According to the Following Standards:

4) |EEE Sid 1526-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Technigues®. June 2013

B} IEC 62208-1, "Procedure to measure the Spacfic Absorption Rate (SAR) for hand-held devices used in close
proximify to the ear (frequency range of 300 MHz to 3 GHz}", February 2005

¢) IEC §2209-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in chase proximity to the human body (frequency range of 30 MHZ to 6 GHz)", March 2010

) KDB 885664, ‘SAR Measurement Requirements for 100 Hz to 6 GH2"

Methods Applied and Interpretation of Parameters:

*  NORMzx,y,z: Assessed for E-field polarization $ = 0 (1 < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguwde),
NORM,y,z are only intermediate values, i.e., the uncentainties of NORMx,y.z doss not affect the E-figld
uncertainty inside TSL (see below Conve),

o NORM(f)x.y.z = NORMx, v,z * frequancy_response (see Frequency Response Chart). This lineanization is
implemented in DASY4 software versicns iater than 4.2, The uncertainty of the frequency response Is included
in the stated uncertainty of ConvF.

s DCPx,y,z: DCP are numerlcel inearization 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, 0 are numerical ineatization parameters assessed based on
the data of power sweep for specific moduiation signal. The parameters do not depend on frequency nar
media. VR is the maximum calibration range expressed in RMS yvoitage across the diode,

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MH2) and inside waveguide using analytical figid distdbutions based cn power
measurements for f > 800 MHz. The same setupe are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty vakses are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
to NORMx, v,z * ConvE whereby the uncertainty corresponds 1o that given for ConvF, A frequency dependent
CaonvF is used in DASY version 4.4 and higher which allows extending the vakdity from = 50 MHz to £ 100
MHz.

+ Sphencal isotropy (30 deviation from isctropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

s Senscr Offsel: The sensor offset corresponds 10 the offset of virtual measurement center from the probe tip
{on probe axis). No toleranos required.

« Connectar Angle; The angle is assessed uging the Informaticn gained by determining the NORMx (no
uncertainty requirad)
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Probe EX3DV4

SN:7461

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

Calibrated for DASY/EASY Systems

(Nete: non-compatible with DASY2 system!)
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EX3DV4- SN.7461 May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Baslic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Nom (..vgsgrm)’)* 0.45 0.40 0.45 £10.1% |
DCP (mV) a7.0 98.5 96.3
Modulation Calibration Parameters =
UiD Communication System Name A B c D VR uUne"
o8 | deviv | @8 | mv | (k=)
0 (<] X 0.0 00 1.0 000 | 1340 | =35%
Y 0.0 0.0 1.0 139.2
2 0.0 00 1.0 1291
Note: For details on UID parameters see Appendix.
Sensor Model Parameters
c1 Cc2 a T T2 T3 T4 15 T6
fF fF V' msNT | msVT ms o v
X 54.48 406 .8 35.75 114 0.821 4.932 1.566 . 228 1.002
¥ 49.37 369.4 35.01 613 0.788 4.928 0.534 0.284 1.001
Z 46.73 348.8 35.63 6.950 0.7%4 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 distrbution corresponds to a coverage
probability of approximately 95%.

A The uncertaites of Nom X.Y.Z do nol affect the E i uncerainty inside TSL {see Pages 5 and 6),

¥ Numencal finearization parsmeter: unceriainty not required.

;m?dﬂmsmtﬂnohmax.owummmw ponse applying gulir d5inbusion and is axaressed for the square of the
M value,
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EX30V4- SN.T461 May 28, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © pem' c"'{é’#ﬂ"’" ConvF X | ConvF Y | ConvFZ | Aipha® m)v (‘:;)
450 415 0.87 1111 11144 1.1 0.14 120 | £133%
750 41.9 0.59 10.37 10.37 10.37 0.43 0.91 +12.0%
835 415 0.90 10.04 10.04 10.04 0.51 082 | +120%
900 45 0.97 9.83 9.83 9.83 0.33 101 | £120%
1640 402 131 2.62 862 8.62 036 | 080 | £120%
1750 40.1 1.37 8.57 8.57 8.57 033 | 083 | +120%
1900 40.0 1.40 8.34 B.34 8.34 0.31 080 | +120%
2000 40.0 1.40 816 8.16 8.16 033 | 080 | +120%
2100 39.8 1.49 8.39 839 8.30 032 | 085 | +120%
2300 395 1.67 8.02 8.02 8.02 038 | 080 | $120%
2450 392 1.80 7.91 7.91 7.91 039 | 080 | £12.0% |
2600 38.0 1.96 7.52 7.52 7.52 036 | 080 | +120%
5200 36.0 466 8.04 £.04 6.04 0.35 180 | #1314 %
5300 35.9 476 5.84 5.84 584 0.35 180 | #131%
5600 355 5.07 5.16 5.16 516 040 | 180 | £181%
5800 35.3 5.27 5.38 5.38 538 0.40 180 | #131%

cquumcyvalﬂtynbw::‘!wMNznf:1@M&DdyawihsforDASYvd4:-:!h¢s[see?aga2}.mnbrwmmzbnuw The
unceniainly i the RSS of tha Com® uncenainty al calralion requancy and the ustartainty for (he indicated requency bind. Frequanty
bedow 300 MHz 1 = 10, 26, 40, 50 and 70 MHz for Comd™ assassments at 30 62, 120, 150 and 220 MMz respectivoly, Above § GMz fraguency
vval-dlveonbsemdwbsﬂom

F & pquencies beiow 3 GHz, e vaidity of lissue parametsns (+ and o) can o8 milaxed fo £ 105 7 liquid compensstion formula is appied to
measred SAR velues, M iequancias abive 3 GHz, the vakidly of fissve parameaters (¢ and o) 6 reslricted 15 + 5%, This uncenainty is the RSS of
the Comnf* uncertsioty iormdmed mvguuuwam-ams

© Mpha/Dapth are SFEAG thet T du o the beundary effect sfter compensation is
dwviarys less than & IXhﬁqnmmms GHz andbsbw:.%h&wmmﬂemalmaumhmmmhﬂmmep
dismear from she beundary.
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EX30V4~ SN:7461 May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity , Depth ™ Une
|t (MHE2)C | Permittivity” (Stm)° ConvF X | ConvFY | ConvFz | Alpha® | (mm}) {=2)
450 56.7 0.4 1135 | 1135 | 1135 | 000 | 120 | 2133%
750 555 0.95 10.27 | 1027 1027 | 049 | 080 | +120% |
835 55.2 0.97 1001 | 1001 1001, | 024 104 | £120%
900 550 1.05 2.91 9,91 9.91 D44 | 083 | £120%
1640 537 1.42 869 8,55 8.69 038 | 084 | +£120%
1750 534 1.49 8.45 8.45 845 046 | 080 | +120%
1900 533 1.52 814 8.14 8.14 042 | 086 | $120%
2000 533 1.52 8.1 8.1 8.1 038 | 089 | +120%
2450 527 15 7.99 7.89 7.99 034 | 085 | £120%
2800 525 2.16 7.65 7.65 765 | 028 | 069 | :120%
5200 490 530 5.33 5.33 533 035 | 180 | #134%
5300 489 5.42 5.09 5.09 5.08 035 | 190 | £131%
5800 485 6.77 448 4.49 4.49 040 | 180 | 21314%
5800 482 6.00 4.58 4.58 4.58 045 | 190 | £131%

€ Fraquancy validity 320ve 300 MHz of + 100 NHz anly soples for IASY wh.& and highe: {ses Page ), eloe s restiicted & + 50 Mz The

unceranty 15 the RSS of the ConvF uncertainty 8t caibegtion 1 andhe forthe frequency bandl. Frequency vaidity

alow 300 MRz i5 + 10, 25, 411, 60 and 70 MHz for CanvF assessmmals at 30, 64, 1z&150mmMHzmpoc|Mﬂy Above 5 GHz frequency

nidtyunboadmdedlotﬁOMm

" Al frequencies below 3 GHz. the vakdity ol 1i5sue parametens {x and ¢} can be reked to + 10% if ligud compensation formuls = sppied (o

mmmsm“m&an«mmmsw ha valdity of 15500 p {card o) s to 4 §5%. Th uncertsinty i e RSS of
tizsue

%memdmgulﬁm SPEAG is that the nt tion due to the cary effect after compensation s

emaﬁleasmmtmfwﬁmmubewa&izandbelow:z%iuvrequenmmHaﬂzawmwmmwmepmhnp

diarmetar from e bowndary
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EX30V4-- SN:7481

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

D DEKRA

May 26, 2017

o
a

&
©

Frequency rasponse (normaiized)
& P

@
o

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

4 E.. LI TR T g il —? =
0.7 : J-
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o 3 ¢ RN y [ ‘ | | ' 1
0 500 1500 2500 3000
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|
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EX30V4- SN:7461

May 26, 2047
Receiving Pattern (¢), 9 =0°
=600 MHz, TEM f=1800 MHz,R22
o0 »
186 ¥ 3 4 % g TR, <
3 areiig - &
» .- 2 _'}:_ ¢ og '5,, * 1% " X 5 _:o:_ £ 03 oe
s 3 :. : 16 -’ X 3
Eo 2 ) "o o5 e e £10)
m 20
o ° ° ® \ L)
Tot x Y Z Tot X Y Z

2661&*“;

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30DVA- SN:7461 May 26, 2017
Dynamic Range f(SAR,.,,d)
(TEM cell , foua= 1900 MHZ
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Uncertainty of Sphericai Isotropy Assessment: £ 2.6% (k=2}
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Other Probe Parameters
Sensor Arrangement Trianguiar
Connector Angle (%) 992
“Mechanical Surface Detection Mode enabled
Optical Surface Detection Moede disabied
Probe Overall Length 237 mm
Prebe Body Diameter 10 mm
Tip Leagth 9 mm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip o Sensor Y Calibration Point 1 mm
Proge Tip 1o Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Appendix: Modulation Calibration Parameters
uio Communication System Name A B [~} o Max
dB BV dB mv Unc®
(=2}
CW X | 0,00 000" |"700 | 000 | 1340 | 235%
X 0.00 0. 1.00 130.2
Z | 000 | 000 | 140 128,
go:o- SAR Validation (Square, 100ms, 10ms}) | X | 207 | €306 | 851 | 1000 | 200 | £56%
Y| 202 | 8314 | 854 20.0 ==
Z | 206 342 | 817 20.0
é&t;“- UMTS-FDD (WCDMA) X | %98 | 6954 | 1690 | 000 | 1500 | *9.6%
Y 27 7149 17.77 50.
z 09 | 6863 | 16.12 50 B
10012- | IEEE 802116 WiFi 2.4 GHz (DSS8S,7 | X | 1.15 | 6393 | 1545 | 049 | 1500 | 208 %
CAB Mops).
Y| 316 | 6423 5.75 %0
Z| 133 | 636+ | 1516 150.0
10013- | IEEE B02.11q WiFi 2.4 GH2 {DSSS- X | 48B4 | 8625 | 1678 | 946 | 1500 | z96%
CAB | OFDM, & Mugs)
Y | 480 | 8840 37 50,0
- 2| a77 | 6634 | 165 |50, ]
10021- | GSM-FDD ( TOMA, GMSK) X'| 385 | 6924 | 1237 | 939 | 500 | 206%
DAC
Y | 367 | 6937 | 12 50.0
r4 411 70.87 13.18 | 500 .
10023 | GPRS-FOD (TOMA, GMSK, TN 0) X | 362 | 8885 | 1228 | 957 | 500 | £86%
DAC
Y| 353 | 8907 27 0
e ZC| 8 70.28 57 50.0
10024- | GPRS-FOD (TOMA, GMSK, TN 0-1) X[ 220 | 8744 | 1046 | €56 | 60.0 | 196%
DAG
Y| 277 | 6733 | 1051 60.0
2| 259 | 6912 | 11.43 60.0
10025- | EDGE-FDD (TOMA, 8PSK, TN D) X | 480 | 7182 | 2540 | 1257 | 500 | £96%
DAC
Y | 674 | 8331 | 8127 560
W= 2 | 457 7151 | F_zvs_.cs 50.0
10026- | EDGE-FDD (TDMA, 8PSK, TN 0-1) X | 774 | 8589 | 2911 | 956 | 600 | £56%
DAC
Y| 706 | Br71 | 3014 0.0
Z | 704 | BA41 | 2e69 80,0
10027- | GPRS-FCO (TOMA, GMSK, TNG-1-2) | X | 167 | 8694 | 977 | 483 | 800 | 96%
DAC
Y| 171 | 6756 | 1000 80.0
N 2| 228 7014 | 11.20 80.0
10028- | GPRS-FDD (TOMA, GMSK, TN0-123) | X | 166 | 6875 | 1003 | 385 | 1000 | 296%
DAC
Y | 227 7159 | 11.01 100.0
Z_|_400 76.07_ | 12.74 100.0
10028~ | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X[ 502 7739 | 2474 | 780 | 800 | z06%
DAC ‘
Y 4.86 77.48 25.08 80,
= Z 1 480 | 7591 | 2426 80,
10030- | [EEE 802.15.1 Blueloalh (GFSK, OH1) | X | 1.63 | 6562 | 934 | 530 | 700 | £96%
CAA
X 56 | 6563 | 929 70.0
~ Z | 182 | 6704 | 1007 70.0
10031~ | |EEE 802 15.1 Bluatooth (GFSK. DH3) | X | 062 | 6471 | 740 | 18a | 1000 | £96%
CAn
Y 1.14 5 889 100.0
Z 145 70.66 963 100.0
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mz— IEEE 602,15.7 Blugloaih (GFSIG, DHS) | X | 100.00 | €546 | 14.85 | 1.17 | 1000 | £968%
Y | 10000 | 847 5.90 100.0
|2 | 16000 | 5848 597 100.0
10033 | 1EEE 802.15.1 Bluatooth (PV4-DQPSK, | X | 3.62 75.28 776 | 530 | 700 | $96%
caa DH1T) 2R
Y | 353 7517 | 17.59 70.0
Z | 332 74.05 | 17.05 70.0
10034- | IEEE 802.15.1 Bluetoolh (PH4-CQPSK, | X 84 7068 | 1551 | 186 | 1000 | +9.46%
CAA DHI) 33 :
Y | 185 | 71 550 1000
Z 1.68 €0.47 4.51 1000 i
10035~ | IEEE 802 45,1 Bhwtooth (PH4-DQPSK, | X | 1.6 69,65 518 | 117 | 1000 | 296%
CAA DHS5)
X 81 10.;3 534 100.0
Z | 143 €6.71 4.16 1000
10035- | IEEE 802151 Bluetooih (8-DPSK, D#1) | X | 4.07 7713 | 1858 | 530 | 700 | *98% |
CAA
Y | 308 7704 | 1838 70.0
Z | 368 7571 | 17.77 70.0
10037- | IEEE 802 15,1 Buetooth (8-DFSK. 0H3) | X | 1.76 7024 | 1528 | 188 | 1000 | 296%
Y| 175 7053 | 1523 100.0
Z 1.60 68 57 14.26 190.0
10038- | IEEE 802.15.1 Buelooth (8-DPSK, DHB) | X | 158 7017 | 1544 | 147 | 1000 | 296%
CAA
Y| 162 7097 | 1561 100.0
Z | 14a 6897 | 1439 100.0 ==
10039 | CDMA2000 (1XRTT, RCT) X | 287 7658 | 39.00 | 000 | 1500 | 296%
caB
Y 71 8260 | 2020 150.0
Z .59 7609 | 17.40 180.0
10042- | 1S54 1S-136 FOD (TDMAFDM, PIi4- X 27 | 6807 | 1041 | 778 | 500 | z96%
CAB DOPSK, Halfrate) .
Y 25 6615 | 1012 50.0
= Z 49 | 6726 | 1076 50.0
10044- | ISDUEIATIASSS FOD (FOMA, FM) X | 000 | 10833 | 335 | 000 | 1500 | =98%
CAA
Y | 000 | 10717 | 0.50 180.0
Z | 000 | 104.356 | 3.50 1500
10048- DECT (TDD, TOMAFOM, GFSK, Full X 418 66.31 | 1269 | 13.80 | 25.0 196%
CAA Siot, 24)
Y 27 66.33 65 ]
Z | 447 6712 13 25. |
10043- | DECT (TDD, TOMAFDM, GFSK, Double | X | 3.94 52 38 | 1079 | 40, 206%
ChA Siot, 12)
Y | 387 53 | 12434 40.0
Z | 420 | 694 1286 40,0
‘&A'oo'sa- UMTS-TDD (TO-SCDMA, 1.28 Wcps) X | 652 7745 | 1841 | 903 | 500 | 296%
Y 69 782 | 1841 500
Z 54 /756 | 18.34 | 500
gzogs- EDGE-FDD [TOMA, 8PSK, TNO-1.2-3] | X | 3.9% 7329 | 2237 | 655 | 1000 | £96%
Y | 378 73.00 2.5 00;
= Z | 368 7204 1.93 00,
10059 | IEEE 802,116 WiFi 2.4 GHz (0SSS, 2 X | 145 B4.60 572 | 061 10. 206 %
CAB Mops)
=3 Y |_1.46 5489 6.01 11
= — Z | 143 54.23 5.40 110,
I0D60- | IEEE 602.11D Wikl 2.4 GHZ (DSSS, 55 | X | 347 760 | 2222 | 130 | 11 *96%
_ChB
Y | 488 | 8417 | 24064 110.0
Z | 237 62.46 | 2063 110.0
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10061- | IEEE B02.110 WiFI 2.4 GHz [DSSS, 1 | X | 183 7283 [ 1850 | 204 | 1100 | £96.% |
CAS | Mbps) '
Y | 183 | 7342 | 848 100 H
Z | 168 7161 18.01 110.0
g?' 2 | IEEE 802.11ah WiFi 5GHz{OFDILE | X | 4.70 | 6654 | 1645 | 049 | 1000 | = Qﬁﬂ
Y 4.67 B5.64 16.54 100.0
Z | 482 6555 | 1640 100.0
10063- | IEEEB02.11amWiFi5 GHz (OFDM, 8 | X | 470 | €657 | 1649 | 072 | 1000 | £58%
L CAB Mbps)
X 4.66 86.67 16.57 020
Z | 482 | 6657 | 1644 0.0
10064 | IEEE B02.11a/m WiF: 5 GHz (OFDM, 12 | X | 501 6684 | 1670 | 086 | 1000 | £96%
cAB Mbps) ) 8%
Y 4495 B6.! X 100.
= Z | 430 | 66 16.64 100
10065~ EEE 802.11am WiFi & GHz {OFDW, 18 X 484 655.64 16.70 1.21 100. +96%
 CAB Mbge)
Y 4.76 656.70 16.77 00.
Z | 475 5661 | 16,65 00.
10066~ | IEEE B0Z.11a/h WIFI 5 GHz (OFOM, 24 | X | .54 6858 | 16.60 @ 148 | 1000 | £96%
cAR Mops) .
Y |47 66.65 | 1687 00.0
Z | 478 66,55 | 16.74 100.0
cmwosr EEE 802.11a/ WIFi 5 GHz (OFDM, 36 | X | 5.4 8660 | 17.12 | 204 | 1000 | £9.6%
Y | 505 | 6671 | 172 00,0
2 1" 502 | 6686 | 1740 | 100.0
10068 | IEEE 802,11am WiFi 5 GHz (OFOM.48 | X | 515 | 6666 | 1720 | 255 | 1000 | <96%
CAB. Mbos)
¥ 08 | 8871 7% 100,
z 04| €662 | 17.24 100.0
10068~ | IEEE B0 11/h WIFI 5 GHz (OFDM, 54 | % 22 | 6859 | 1744 | 267 | 1000 | £86%
ChB Mops)
- Y| 516 | 6669 | 1753 100.0
Z | 5.1 66,61 | 1742 0.0
10071 | IEEE B02.11g WiFi 2.4 Gz X | 48 8628 | 1698 | 199 | 1000 | +96%
| CAB (DSSSIOFDM, & Mbgs}
=== Y | 487 | 6638 | 1707 100.0 ==
Z | 484 | 6634 | 1897 100.0 S
10072- | IEEE 802,119 WFI 2.4 GHz X | 487 6654 | 1712 | 230 | 1000 | 296%
| CAB | (DSSS/OFDM, 12 Mbps)
Y| 483 6682 | 17.20 100,
Z | 480 6656 | 17.09 100,
10073- | IEEE 802.11g WiFi 2.4 GHz X490 6656 | 17.32 | 283 | 1000 | 206%
CAB (DSSSIDFDM, 18 Mbps)
Y 4.86 £6.67 1742 100.0
Z | 483 €6.61_| 17.32 100.0
10074- | [EEE B0Z2.11g WiFi 2.4 GHz X | 486 | €638 | 1741 | 330 | 1000 | £96%
CAB | [DSSSIOFDM, 24 Mbps) '
Y | 482 | 6649 | 1760 100.0
Z | 480 | 6645 | 1740 1000
10075- %gssgkgq WiFi 24 GHz X | 483 | 6648 | 1767 | 382 | 90.0 | +96%
| CAB | {DSSSIOFDM, 36 Meps)
Y | 485 | 8657 | 17.75 80.0
T Z | 483 | 6651 | 1765 00.C ==
10076- | IEEE 802.11g WiFi 2.4 GHz X | 488 | 8620 | 1772 | 415 | 900 | 4198
CAB (DSSSIGFDM, 48 Mbps)
Y | 485 | 6633 | 1783 0.
2 | 484 | 629 | 17.74 90,
10077- | IEEE B02.11g WiF| 2.4 GHz X | 485 | 6622 | 17.78 | 4.30 | $00 | zP6%
CAB (DSSSIOFDM, 54 Mbps)
Y | 487 6636 | 1769 20.0
Z | 486 | €833 | 17.81 90.0
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&@1- COMAZOD0 (1xRTT, RC3) X | 11¢ | 8978 | 1508 | 000 | 1500 | =0.6% |
Y 1.25 7187 15.85 180.0
Z | o094 | 6786 | 13. 150.0 |
10082- | [5-54 /IS-136 FOD (TDMAFOM, PIé- | X | 689 | €3.16 | 648 | 477 | 800 | +98%
CAB DQPSK, Fulirate}
v 03| 6875 | 644 80.0
z ) 14 448 856 80.0
akcooso- GPRS-FOD {TOMA, GMSK, TN 0-2) X 20 | B7.11 | 1048 | 686 | 600 | t96%
¥ 718 | 6728 | 10.50 60.0
———= = z 258 £9.06 | 1142 —] 600
10097- UMTS-FDD {HSDPA) X 896 £4.95 1665 0.00 150.0 +96%
CAl
i Y | 203 6978 | 1708 150,
Z | 190 | 6863 | 16.28 150,
1C0GE- | UMTS.FDD (HSUPA, Stbtast 2) X | 192 €892 | 1662 | 000 | 750.0 | +36%
cAB
Y | 199 | €976 | 1705 1500
Zz 1.86 68,58 1623 1500
é*ooss- EDGE-FDD {TDMA, BPSK, TN 0-4) X | 777 | 8605 | 2612 | 956 | 600 | 96%
c
Y | 800 | 8779 | 3015 €0.0
Z | 707 | B4A8 | 2871 §0.0
10100- | LTE-FDD (SC-FOMA, 1060% RB, 20 X | 341 7175 | 4748 | 0.00 | 1500 | $9.6%
CAC MHz, OPSK)
Y 3.44 72.14 17.76 1500
Z | 323 | 7103 | 17.13 150.0
10101- | LTE-FOD (SC-FOMA, 100% RB, 20 X| 337 | 6615 | 1636 | 000 | 1500 | *96%
CAC MHZ 15-Q4M) ol
¥ .36 68.31 16.52 1504
Z 27 | 6782 | 16.16 150.¢ —
10102,- LTE-FOD {SC-FDMA, 100% RB. 20 X AT 66.08 16.45 0.00 1501 2096%
CAC MHz. 64-QA%)
Y | 346 | 6822 | 1658 1560
e Z 3.37 67.73 16.26 150.0
10103- | LTE-TOD (SG-FOMA. 100% RB, 20 X | 532 | 7231 | 1848 | 388 | 650 | =96%
CAC MHz, OPSK] |
Y 38 | 1293 | 188r s,
s Z KE) 7232 | 18.58 5. ]
10104- | LTE-TDD {SC-FDMA, 100% RB, 20 X 66 7149 | 1900 | 368 | &5 296 %
CAC MHz. 16-GaM)
Y 50 7139 | 18.07 85.0
Z 43 71.12 18.88 5.0
10105- | LTE-TOD {SG-FOMA. 100% RB, 20 X 38 7043 | 18.85 | 388 | 850 | 296%
CAC MHz, B3-QAM)
Y 45 | 7105 | 1924 65.0
Z 25 | 7030 | 18.82 65.0 =
10108- | LIE-FDD {SC-FDMA. 100% RB, 10 X 98 | 7083 | 17.30 | 000 | 1500 | 296%
CAD MHz QPSK)
- Y | 300 | 7137 | 1761 150.0
Z |28l 7027 | 1897 150.0
10108- | LTE-FOD (SCG-FDMA, 100% RB, 10 X | 304 BE08 | 1635 | 000 | 1500 | 296%
CAD MHz, 16-QAM)
Y 0 6830 52 150.0
Z X% 67 76 A1 150.0
10110- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 243 | 70.02 80 | 000 | 1500 | z96%
CAR QPSK)
Y | 245 | 7083 | 17.38 150.0
Z | 228 | 6843 | 1661 150.0
10711- | LIE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 280 | 69.19 | 1688 | 000 | 1500 | £5.6%
CAD 15-QAM)
Y | 281 | 6862 | 17.08 150.0.
Z | 269 | 6896 | 1659 150.0
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10112 [ LTE-FDD (SC-FDMA, 100% RE, 10 X | 316 6801 | 1638 | 00D | 1500 | 296% |
| CAD 84-0AM)
¥ 15 €332 54 150.0
z 06| 67.75 A7 150.0
10113- | LTE-FDD (SC-FOMA. 100% RB, 5 Mz, | X £ 6926 38 | 000 | 1500 | 96 %
CrS 54-QAM}
Y | 286 69.67 747 150.0
Z | 286 69.08 | 16.71 150.0
10114- | IEEE 802.11n (HT Greenlisid, 13.5 X | 520 6733 | 1856 | 000 | 1500 | 19.6%
| CAB | Mbps, BPSK)
Y 1 518 6744 | 1669 50.0
Z | 543 B732 | 1655 50.0
10115. | 1EEE BOZ.11n (MT Groonfield, 81 Mtps, | X | 5.55 6760 | 1671 | 0.00 500 | z96% |
CAB 16-Q0M)
¥ 548 €758 | 1676 150,
z 541 6742 | 16.60 150
10116- | EEE 802,110 (HT Greenfield, 135 Mbps, | % 5.32 67.58 | 1683 | 000 | 150, +96%
_CAB 64-QMM) :
Y | 529 766 | 1672 150.0
= Z | 523 750 | 1857 150.0
10117- | IEEE 802.91n (HT Mixad, 13.5 Mbps, X | 518 728 | 1657 | 000 | 1500 | +96%
CAB BRSK)
¥ 15 67.3 16.64 150.0
z D 67.17 | 16.49 150.0 ==y
10118- | |EEE 802.11n (HT Mixad, 81 Mops. 18- | X 62 67.77 | 1680 | 00D | 1500 | £96%
CAB QAaM)
| ¥ 57 7.7 &7 1500
Z 5.50) 7.6 71 150.0
10113 | JEEE 802.11n {HT Mixes, 136 Mbps, 64- | X ) 7.5 B61 | 000 | 1500 | 96 %
 CAB QAM)
Y 26 67.58 | 1670 150,
Z | 52 8745 | 1655 150. — ]|
10140- | LTE-FDD [SC-FOMA, 100% RB, 15 X | 352 68.08 | 1636 | 000 | 1500 | +96%
CAC MHz, 16-QAM)
Y| 350 6522 | 1648 150.0
. Z | 341 67.79_| 16.17 150.0
10941- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 384 6814 | 1651 | 0.00 | 1500 | 296%
CAC Mz, 64-QAM) é _—
Y| &6z €3.29 65 1500
Z | 353 | 67.90 .24 150.0
10142. | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X | 2.24 7031 | 1650 | DOC | 1500 | +86%
CAD QPSK} '
v 28| 7114 | 1720 750.0
Z | 208 8067 | 1638 150.0
10143- | LTEFDD (SC-FOMA, 100% RS, 3 MHz, | X 75 7044 | 1686 | 000 | 1500 | *96%
CAD 16-Q2M)
Y | 279 7148 | 4747 150,
= Z | 281 70.11_| 18.46 150.
10144 [ LTE-FDO (SC-FDMA, 100% RB, 3 MHz | X | 2.44 6764 | 1512 | 000 | 1500 | 29.6%
CAD B4-QAM)
Y | 243 6804 | 1520 150.0
o Z | 223 67.17 | 14.53 150.0
10145 | LTE-FDD (SC-FDMA, 100% RB, 1.4 X1 159 6959 | 1425 | 000 | 1500 | 98 %
cAD MHz, QPSK)
Y | 156 | €368 | 1397 150
Z| 128 8812 | 1232 150,
10%46- | LTE-FDD (SC-FDMA, 100% RB. 14 X | 227 | 8778 B5 | D00 | 1500 | +9€%
CAD MHz, 16-QAM)
Y| 169 6502 | 10.84 50.0
. Z | 170 6468 | 10.36 50.0
10147. | LYE-FOO (SC-FOMA. 100% RS, 14 X | 280 7044 | 1400 | 0.00 500 | 296%
CAD MHz, 84-QAM)
Y | 184 | 6667 | 11.90 _150.0
Z | 193 66.12_| 11.19 150.0
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10928- | LIE-FDD (SC-FDMA, 50% RB, 20 MHZ, | X | 505 | 6815 | 1640 | 000 | 1500 | £86%
CAC 18-DAM) :

¥ 06 | 6837 57 150.
Z 84 | 6783 A7 —__ | 1%0.
10150- | LTE-FDD (SC-FOMA, 50% RB, 20 MHL | X a7 | 8807 43 | 000G | 1500 | £96%
CAC 64-QAM) :
Y| 816 | 6829 | 1658 150.0
Z | 306 | 6781 | 16.21 0.0
10161- | LTE-TOD (SC-FOMA, S0% RB, 20 MHZ, | X | 541 7398 | 1925 | 498 | 650 | +96% |
CAC QPSK)
¥ 30 | 7418 | 1945 651
z .20 82 | 19.28 651
10152- | LTE-TOD (SC-FOMA, 50% RB, 20 MHz, | X 15 115 | 1858 | 308 | 650 | 196%
CAC 16-QAM)
Y | 501 7108 | 1863 850
Z | 492 | 7075 | 1839 650
10153- | LTE-TOD [SC-FOMA, 60% RB, 20MHz, | X | 546 | 7204 | 1937 | 398 | 650 | 29.6%
CAC B4-QAM)
¥ | 535 | 7188 | 1941 G5.0
Z | 536 | 71.73 | 1921 85, ==
10156 | LTE-FDO (SC-FOMA, 50% RB, 10MHz, | X | 252 | 70.66 | 17.38 | 000 | 1500 | +9.6
CAD QPSK)
Y | 253 | 7121 768 1500
Z | 236 | €397 | 1693 1500
10155 | LTEFDO (SC-FOMA, 50% RB, 10MHz, | X | 280 | €9.19 | 1680 | 000 | 1500 | 296%
CAD 18-QAM)
Y | 281 | 6963 | 1741 150.0
2z 289 68.97 16.61 150.0
10168 | LTEFDD (SC-FOMA SU% R, 5MHz, | X | 213 | 7086 | 1688 | 000 | 500 | +96%
CAD QPSK} .
Y | 218 7183 B 7504
Z | 195 | 70,01 ws.z 1?.‘8.1
10157- | LIEFDD (SC-FOMA, 50% RS, 5 Mz, | X | 233 | 6487 | 1544 | 000 | 1500 | 296%
CAD 16-0AM)
¥ 34| 692 555 150.0
Z 16| 6801 | 1469 150.0
10158. | LIE-FDD (SC-FOMA, 50% RB, 10 MHz, | X 96 | 6933 | 1703 | 000 | 1500 | *96%
CAD 64-QAM)
Y | 296 | €975 | 1723 150
—_—Tm Z | 285 | €917 | 1677 150
10159~ | LTEFDO (SC-FOMA, 50% RB, 5 MHz, | X | 248 | €9.32 | 1662 | 0.00 | 1500 | 29.6%
CAD B4-QAM)
Y | 245 | 6985 | 159 150
. Z | 229 | €861 | 15.04 1504
10160« LTE-FDD (SC-FOMA, S0% RB, 15MHz, | X | 293 £9.55 16.8 0.00 1504 +98%
CAC QPSK}
¥ | 293 | 7001 | 1729 150,
= Z | 280 | £9.21 | 1668 500
1016%- | LTEFDD (SC-FOMA, 50% R8, 15MH2, | X | 307 | 68.03 | 1638 | 000 | 1800 | 296%
CAC 16-QAM) ) )
Y | 3066 | 6826 | 1655 3500
Z | 29 | 6773 | 16.16 150.C
10162- | LTE-FDD (SC-FOMA, 50% RE, 16 MHZ. | X 18 | 6811 | 1647 | 000 | 1500 | +98%
CAC EA-QAM)
Y | _sar 38 B4 150.0
N Z 07 | 67.94 27 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X 87 | 69.75 07 | 301 | 1500 | £96%
CAD QPSK) )
Y 39 | 6885 | 1873 150.0
Z | 352 | sB2 | 19.00 150.0
10167~ LTE-FDD (SC-FOMA, 50% RB, 14 MHZ, | X 4 7334 19.78 3m 1500 | £96%
cab 16-QAM) :
Y | 404 | 7150 | 1841 150.0
Z | 446 | 7320 | 19.68 1500
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10168 | LTEFDD (SC-FDMA, SD% RE, 1.4 MHz, | X | 538 | 7647 | 2186 T 307 | 1500 | 585 %
CAD §4-QAM]}
v 4% 7388 | 2052 5% i
” Z | 516 76.27 | 21.38 150,
10168 | LTE-FOD (SC-FOMA, 1 RB. 20 Miiz, X | 3. 7045 | 71838 | 301 | 1500 | 298 %
CAC GPSK) Rt
Y | 268 | 6788 | 18.40 150.0
Z | 293 | 6945 | 1884 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz. X | 521 7873 | 2281 | 301 | 1500 | 296 %
CAC 18-QANM)
Y| 356 7388 | 2083 50.0
Z | 458 7810 | 22.32 50.0
10171- | LTE€DD (SC-FDMA, 1 RB, 20 MHz, X | 378 73300 | 1943 | 301 | 1500 | £06% |
AAC 64-QAM)
Y 289 69.55 1787 150,
Z | 341 71.93 | 18.65 ~150.0
(10172- | LTE-TOD (SC-FOMA, 1 RB, 20 Wiz, X | 549 8131 | 2338 | 602 | 650 | 296%
CAC QFSK)
Y| a2 7558 | 2146 650
Z | a1 8003 | 2316 850
10173- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 85 8529 | 2274° | GOz | 650 | *96% |
CAC 16-QAM)
Y| 582 | 8071 | 2144 850
Z | 720 | 8412 | 2285 85.0
10174 | LIE-TOD (SC-FDMA, 1 RE, 20 Wiz, X | 627 79.56 | 2024 | 602 | 650 | 196%
CAC 84-QaM)
Y| 518 77.07 | 1548 65.0
: X 2 | 559 7943 _| 2028 65.0
10175 ges:oo (SC-FOMA, 1 RB, 10 bz, X | 31 7001 | 1987 | 301 | 1500 | £96%
)
¥ 65 6764 | 18.14 150.
Z | 288 69.06 | 18.85 150.
10176- | LTE-FDD {SC-FDMA, 1 88, 10 MRz X1 522 7977 | 2292 | 301 | 1500 | £96%
CAD 6.QAM) =
Y| 356 7389 | 2085 0.0
e Z | 4 7813 | 2234 150.0
10177~ | LTEFDD (SC-FDMA, 1 RB, 5 MHz, X | 344 7023 | 1920 | 301 500 | +96%
CAF QP3K) =
vV | 267 | 8783 | 1624 50,0
Z | 291 80.25 | 18.7¢ 150.0
10178~ | LTE-FDD (SC-FOMA, 1 RB. 6 MHz, 18- | X | 510 T30 | 2271 | 301 | 16500 | $96%
CAD QAM)
Y | 352 7364 | 20.71 150.0
"Z | ab2 77.78 | 2217 150.0
10178- | LTE-FDD (SC-FDMA, 1 RS, 10 MHZ X | 437 7602 | 20.77 | 301 | 1500 | £96%
CAD §4-QAM)
Y| 319 71.56 | 19.20 50,
= Z | 391 7486 | 20.27 !
70780 | LIE-FDD (SC-FDMA, 1 RB, 5 MHz B4- | X | 376 | 7206 | 1905 | 301 | 150 +98%
CAD
Y 288 89.47 17.81 150.0
Z | aag 7183 | 1850 1500
10181- | LTE-FDD (SC-FOMA, 1 RB, 15 Mz, X | 313 7021 | 1819 | 801 | 150.0 | *96%
CAC QPSK)
Y | 267 | 6781 | 1823 150.
- Z ] 291 | 8923 | 1875 150, -
10162- | LTEFDD (SC-FOMA, 1 RB, 15 a4z, X | 508 7927 | 2269 | 301 | 1500 | 298%
CAC 168-QAM)
Y 3.52 7362 20.70 50.0
Z | 451 T774 | 22.15 50.0 —
10183~ | LTE-FOD {SC-FOMA, 1 RB, 15 MHZ, X | 375 7204 904 | 301 | 1900 | £656%
AAE B4-0AM)
Y | 288 | £9.45 | 17.60 1500
Z 3.38 71.80 18.59 150.0
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10184~ | LTE-FDOD (SC-FOMA, 1 KB, 3 MHZ, X | 314 7026 | 19.2Z | 401 | 1500 | £867%
CAD QPSK)

v | 288 | 6786 26 150,
Z | 29 69.28 | 16,78 150,
10185~ | LIE-FDD (SC-FOMA, 1RB, 3MHZ, 16- | X | 512 | 7938 | 2274 | 301 | 1500 | £96%
CAD QaM)
Y | 354 7389 | 20.74 1500
1z ass 77.85 | 2220 450.0
10183 | LTE-FDO (SC-FOMA. 1RB, 3MHz, 84 | X | 278 1302 | 19.08 | 301 | 1500 | *96%
|AAD
Y | 289 €952 | 17.84 150.0
Z | 341 71.89 | 18.62 150.0
10187- | LTE-FDD [SC-FOMA, 1RE, 1.4 MHZ. X | 3145 7031 | 19.28 | 301 | 1500 | +9.6%
CAD GPSK) ™
Y | 288 6791 | 1832 1500
Z | 293 8535 | 10.85 1500 ]
10988- | LTE-FDO (SC-FDMA, 1 RB, 1.4 MHiz, X| 544 | 8059 | 2333 | 201 | 1500 | 29.6%
CAD 168-QAM)
Y | 366 7442 | 21.16 150
Z | a4 76081 | 2274 150,
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 390 7365 | 1945 | 301 | 1500 | 296%
AAD £4-0AM} o
Y | 298 95 | 1813 150.0
Z | _asi 7248 | 1887 150.0
10193- IEEE 802.11n (HT Greenfield, 65 Mops, | X 4.6% 66.78 16.35 0.00 1500 | 296%
CAB BPSK]
Y | 458 6689 | 1643 | 150.0
Z | 453 66.76 | 16.26 50.0 =]
10194- | IEEE 802.11n (HT Greenhiels. 33 Mbps, | X | 4.0 6772 | 1647 | 000 | 1500 | 296%
CAB 16-QAM) N
= Y| 476 67.2 150
Z | 470 | o107 38 150.0
10995 | IEEE 802.11n (HT Gresafold, 65 Mbps, | X | 4.64 67.14 48 | 000 | 1500 | 296%
L CAB B4-OAK)
Y | 4 6723 | 1656 150
Z | 474 6710 16.40 150.
10796- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 4863 6686 | 1638 | 000 | 150 06%
CAB BPSK)
Y| 459 5605 | 16.45 150,0
Z | 453 | 6682 | 16.28 150.0
10797. | IEEE 802, 11n (HT Mixed, 39 Mbps, 16- | X | 4.84 j 67.14 | 1646 | 00C | 1500 | 296%
coB QAM) ’
Y | 477 723_| 1656 1500
= Z |_an 709 | 16.40 150.0
10198- | |EEE 602.17n (HT Mixed, 85 Mbpés, 64~ | X | 4.62 716 | 1649 | 000 | 1500 | =586%
CAB anM)
Y | 480 67 1658 150,
= Z | 474 67.41_| 1641 150,
10218 | IEEE B02.11n (HT Mixad, 7.2 Mbgs, X | 458 86838 | 16.35 | 000 | 1%0 96 %
cap BPSK)
Y | 454 6698 | 1642 150,
Z | 348 6684 | 1625 150. |
10220- | |EEE 802110 (HT Mixed, 43.3 Mbps, 18- | X | 4.81 6712 | 1647 | 004 | 150, 96
| CAB QnmM)
Y | 476 6720 | 16.5 50,

T Z | 470 67.05 | 16.38 150
10221- | IEEE B02.11n (T Mved, 722 Mbps, 64- | X | 4.85 | 6708 | 1647 | 040 500 | =66%

| CAB QnMy

Y | 481 6747 | 1656 150.0

Z | 475 67.04 6.40 150.0
10222- | IEEE B02.11n (H1 Mixed, 15 Mops, X | 518 6730 | 1657 | 000 | 1500 | 296%
caB BPSK}

e Y | 533 6732 | 16,64 150.0

2| 507 18| 1648 150.0
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10223-  [1EEE 802.11n (HT &ixad, 90 Mps, 16 | X | 548 6748 | 1667 | 000 | 1500 | =96% |
 CAR QAM)
Y 543 67.50 | 16.74 150.0
B s Z 5.37 | _67.37 16.60 150.0
10224, | IEEE 802.11n (HT Mixed. 150 Mbps, 64- | X | 521 8740 | 1655 | 000 | 1500 | +96%
[ CAB | OAM) '
Y | 517 6744 | 1862 150.0
Z | 512 67.30 | 1847 3500
gzgs UNMTS-FDD (HSPA+) X | 291 66.58 | 1582 | 000 | 1500 | 29.6%
Y | 289 8683 ai 150.0
‘ . Z 82 B5.47 55 150.0
10225- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz. X 18 8649 | 2324 | 602 | 650 | £+96%
CAM 16-QAM)
Y| €13 81.60 186 0
e F3 7.79 8528 “%ios ﬁ%o
10227~ | LTE-TOD (SC-FDMA, 1 RS, 1.4 Wiz, X 7,98 8303 | 2147 | 602 | 650 | 06%
B4-OAM)
n Y | 568 7629 | 2040 €50
T Z | 711 8258 | 2148 85.0
10228. | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 648 | 8441 | 2457 | 602 | 650 | 106%
CAA QPsK)
¥ 503 8110 | 2382 650
Z 536 8220 | 2402 65.
10229- | [TE-TOD (SC-FOMA, 1 RB, 3 MHz, 16 | X 65 8541 | 2279 | 602 | 65, +06% |
_Ca8 QAM)
¥ 587 8080 | 21.48 650
F4 .36 8423 | 2280 65.0
10230- | LTE-TOD (SC-FOMA, 1 RB, 3 Mz, B3- | X 7 55 8211 | 2107 | 602 | €50 | £96%
|.CAB. Qan)
¥ a4 7857 | 20,05 65,
= z %l 8184 | 21.07 65.
10231~ | LTE-TDD (SCFDMA, 1 RB, 3 MHz. X 21 8358 | 2448 | 602 | 65 +98%
cAB _QPSK)
Y | 488 8042 | 2328 650
e == Z | 515 B142 | 2364 85.0
10232- | LTE-TOD.(SC-FOMA, 1 RB. 5 MHz, 16- | X | 8.83 8538 | 2278 | 602 | 650 | 296%
CAC QAM) :
Y | 586 80.78 147 85.0
= Z | T34 B421 | 2258 85,
10233 | LTE-TOO (SC-FOMA, 1 RB, 5 Mz, 64- | X | 7.53 8208 | 2107 | 602 | @5. 96 %
CAC QAM)
¥ 43 7855 | 2005 65.0
z 70| 8162 | 2108 65.0
g\w- ure-;)oo (SC-FDMA. 1 RB, 5 MHz, % a7 8276 | 2376 | 802 | 650 | *9.8% |
AC
Y | a7i | 7977 | 2281 650
Z | 497 | B0OB3 | 2325 0
10235 | LTE-TCO (SG-FOMA, 1 RB, 10 MHz, X | 883 8540 | 2276 | 602 | 650 | +06%
CAC 1E-QAM)
Y | 586 €080 | 2148 65.0
- z 7.34 8423 | 226K 55.0
10236- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 760 8219 | 2110 | BO2 | 650 | 196%
CAC §4-GAM)
Y | 547 85 | 2008 5.
il Z | ®76 | 8172 | 21.08 65,
30237- | LTE-TDD (3G-FOMA 1 RB, 10 MHz, X | 62 8361 | 2419 | 602 | 65. +96%
CAC QPSK}
v 86 8045 | 2329 B5.0 ]
2 36 8145 85 5.0
10238- | LTE-TCD (SC-FOMA, 1 RB, 15 Mz, X &0 B535 | 2276 | 602 | 650 | £9.6%
| CAC 18-QAM)
Y | 584 B0.75 | 2146 85.0
Z | 732 | Ba18 | 2287 65.0
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10239- LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X 751 szav 21.08 6.02 65.0 +986%
CAC 64-QAM)

: ¥ .4 78.52 0.04 650
z .67 8158 105 65.0 ]
10240~ | LTE-TDD (SC-FOMA, 1 RB, 15 MHz2, 3 18 | 357 | 2817 | 602 | 650 | $96%
CAC QPSK} 3
Y 484 80.41 23.27 65.0
—— Z | 812 8141 | 2384 65.0
10244~ LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz, | X 698 729 2304 6.96 65.0 +36%
CAM 16QAM) =
Y | 530 76.08_| 22.60 5.0
z 5.71 740 | 2308 650
10242~ LTE-TCO (SC-FDMA, 50% RB, 1.4 MHz, | X 340 75.54 2222 B6.98 685.0 +968%
CAA 54-QAM)
¥ 51| 7337 | 2134 (X
Z | 822 | 7584 | 2240 55
10243- LYE-TOO {SC-FOMA, 50% RB, 1.4 MHz, | X 5.25 7248 2172 6,98 654 +96%
CAA QPSK)
N 520 73.08 2211 65.0
Z | 514 7285 | 2193 850
10244 | LTE-TCO (SC-FOMA, 50% RB, 3MHz, | X | 436 | 7063 | 1581 | 395 | 650 | +96%
CAB 16-CAM)
Y 3.77 88.90 14,73 5.0
X 3.689 £9.20 14.68 85.0
10245- LTE-TOD {SC-FDMA. 50% RB, 3 MHz, X 4.57 70.38 15.65 358 5.0 +96%
| B4-QAM)
v 76 | 6862 | 1455 €5.0

s z 66 | 6867 | 1448 €5.0
10248- LTE-TDD (SC-FOMA, 50% RE. 3 MHz, X B 1234 16,95 3.98 65.0 +86%
CAB CPSK)

Y 3.63. 71. 16.. 85.0
Z 3.45 71.00 16.01 85.0
10247- | LTE-TDD |SC-FDMA. 50% RB, 5 MHz, | X | 4.18 7043 | 1688 | 398 | 850 | 296%
CAC 16-QAN)
Y 3.97 70,10 16.53 £5.0
Z | 387 | 6985 | 16.15 85.0
10248- | LTE-TDO (SC-FDMA. 50% RB, 5 MHz, | X | 426 | 7025 | 1676 | 598 | 650 | +986%
CAC B4.QAM) 5 3
Y #.03° 69.64 16.40 €5.0
Z | 393 | 69.38 | 16,01 65.0
10249- | LYE-TOD (SC-FOMA. %0% RB, 5 MHz, | X | #.62 | 74.81 | 1877 | B08 | 650 | 496%
CAC OPSK)
Y 448 74 B4 18.73 B5.0
=S Z | 426 | 7408 | 1828 65.0
90250 | LTE-TOD (SC-FDMA. 50% RB, 10 MMz, | X | & %5 7274 | 1933 | 308 | 650 | $96%
16-QnM)
Y | 484 7266 | 18.30 8.0
Z | 476 | 7236 | 1905 — 650
70251- | LTE-TOD (SC-FDMA. 50% RB, 10 MRz | X | #.90 | 7138 | 1831 | 368 | 850 | 496%
CAC B54-QAM)
Y 4.74 71.12 18.28 £5.0
Z | 485 0.77_| 17.99 5.0
10252~ LTE-TDD (SC-FDMA, 80% RB, 10 MHz, X 518 5365 19.82 388 €5.0 296%
CAC | opsK) R
Y | 508 | 75 20.02 &,
Z 4.91 75.11 9. _ 8.
10253- | LTE-TDD {SC-FDMA, 50% RB, 15MHz, | X | 505 | 7 18.39 | 368 | 6. 96 %
CAC 16-QAM)
§ Y 492 70.63 18.42 €5.0
Z | 485 | 7035 | 1819 85.0
i0254- | LTE-TOD {SG-FDMA, 50% RB, 15MHz, | X | 536 7150 | 1910 | 388 | 850 | 296% |
CAC £4-QAM)
Y| 52 | 7148 | 39.12 85.0
Z 5.16 71.23 18.92 8.0
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10255- | LTE-TOO (SC-FOMA, 50% R, 16 MHz, | X | 520 | 7347 | 1928 | 488 | 650 | 166%
CAC CPSK)

¥ A0 | 7367 | 1947 X
s == z 01 7332|1925 85
Fo&s& LTE-TDD (SC-FDMA, 100% R8. 14 X | 348 | 6rsB | 1347 | 368 | 6a. 6%
CAA Miz, 16-GAM) ey
Y | 286 | 6082 218 85.0
Z 300 6587 | 12.01 = 65.0
10257- [ LTE-TOD (SC-FOMA, 100% RS, 1.4 X | 343 | 6728 | 1320 | 398 | 650 | £98%
CAA MHz, 64.QAM) i
Y | 296 | 6553 | 1196 85.0
: Z 1 299 | 6556 | .77 65.0
10258~ | LTE-TOD {SC-FOMA, 100% RB, 1.4 X | 32 | 8921 | 1481 | 396 | 650 | £986%
CAA MHz, QPSK) .
Y| 281 | &811 | 1401 850
Z | 288 | 67.38 | 1347 5] =
10253- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 4.50 | 7143 | 17.77 | 388 | 650 | £66%
CA8 16-QAM)
Yo |43 71.09 7 85,0
Z | 4 70.69 7.22 85.0
10280- | LTE-TOD (SC-FDMA, 100% B8, 3MHz. | X | 457 | 7123 | 17.74 | 398 | 650 | 396%
CaB B4-CAM)
Y | 437 | 7096 | 1750 650
o Z | 428 7057 | 1747 650
10261- | LTE-TOD (SC-FOMA, 100% RB, 3MHz, | X | 4.57 7448 | 1907 | 388 | 650 | +98% |
CAB QPSK)
Y| 4855 | 7481 06 §5.0
= Z | 438 | 7396 6 85.0
10262- | LTE-TDD (SC-FDMA, 100% RB. 5 MHz, | X | 449 | 72.70 329 | 388 | 850 | x96%
CAC. 160AM)
Y| 483 7261 | 19.26 650

= Z | 475 723 13.01 550
10263 | LTE-TOD (SC-FOMA, 100% RB, 5MHz, | X | 4.89 gz 1831 | 398 | 650 | :96%
CAC B4-QAM)

Y | 473 7130 | 127 65.0
= Z | 464 7075 | 1798 X
10264- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | X | 512 7522 | 1974 | 388 | 650 | £986%
CAC QPSK) :
Y | 502 [ 7551 | 1943 5.0 ]
2 | 487 | 7495 | 1862 | 65.0
10265 | LTE-TDD (SCFDOMA, 100% RB, 10 X | 835 [ 7145 | 1859 [ 388 | 650 | *98%
CAC Mz, 16-0AM)
Y | 500 | 7108 | 1864 650
Z | 492 | 7077 | 1840 B5. o]
10265 | LTE-TDD (SC-FOMA, 100% RS, 10 X | %48 | 7203 | 1836 | 398 | 65 +98
CAC MHz. 64-QAM)
¥ 7197 | 19.40 651
. Z | 528 | 7171 | 19.20 850
10257~ | LTE-TDD (SC-FDMA, 100% RB, 10. X | 540 7398 | 1924 | 388 | 650 | £86%
CAC iz, QPSK)
Y| 53 | 7415 | 1944 85
Z| 519 | 7379 | 1924 X
10266- | LTE-TDD (SC-FDMA, 100% RB. 15 X | 583 | 7147 | 1911 | 398 | 65. 196%
CAG Mz, 16-QAM)
' Y 87 7133 | 1947 65.0
z 81 71.16_| 1890 5.0 _—
10269- | LTE-TDD (SCFOMA, 100% RS, 15 X | 582 r1.08 | 1904 | 398 | 650 | 296%
CAC Mz, 64-QAM) '
Y | 568 | 7100 | 1908 650
Z | 562 | 7080 | 1892 65.0
10270- | LTE-TOC [SC-FDMA, 100% RB, 15 K| 561 [ 7249 | 1860 | 598 | 650 | £96%
CAC MHz, QPSK)
Y | 549 | 7255 | {884 65.0
Z | 543 | 7234 | 1881 85,0
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(10274~ | UMTSFOD (HSUPA, Sublests, 5GP | X | 268 | 6608 | 1576 | 000 | 1200 | =064 |
CAB Rei8.10)
Y | 269 | 6737 | 15 150,
Z | 262 6691 5. 150.
10275- | UMTS-FDD (HSUPA, Sultes1s, 3GPP | X | 1.78 6651 | 1667 | 000 | 1500 | £96%
CoB Rel8.4) ;
JEY Y | 184 7057 | 17.20 150.0
Z | 168 | €889 | 16.16 1500
10277- | PHS (QPSK) x| 222 6121 | 689 | 903 | 50 | 196%
CAA
: Y | 214 60.96 | 656 .
Z | 2.1 8084 | 646 50,
10278 | PHS (QPSK, BW 884MHz, Rolloff 0.5) X | 370 6798 | 1287 | 8O3 | 0. 196%
ChA
Y | 344 €66.96 | 1221 50,0
Z | 338 €6.70 | 12.05 50.0 —
10279- | PHS (QFSK, BW 8B4MHZ, Ralloff 0.98) | X | 381 €826 | 13,15 | D03 | 500 | *96%
CAA
Y | 354 | €722 | 12.39 50.0
Z | 347 | 8684 | 1222 50.0 my|
10280- | COMA2000, RC1, 5045, Full Rate X | 1ar 7285 | 1647 | 000 | 1500 | t96%
ABE
Y | 2 7500 | 17.08 150.0
Z | 1.68 7080 | 34.94 | 1500
40251 | CDMAZ000. RC3, SC55, Ful Rate X | 107 6038 | 1488 | 000 | 1500 | £98%
A2 Y | 120 | 7148 | 15862 560
Z | 091 67.54 | 1339 50.0
10292- | CDMA2000, RC3, S032, Full Rata X | 1B4 | 7828 | 1811 | 000 | 1500 | 256%
AAB
Y | 285 8556 | 2144 150.0
Z | 149 7528 | 17.20 150.0 —
10293- | COMAZDOC, RC3, S03, Ful Rate X | 533 | 9506 | 2527 | 0.00 | 1500 | +98%
AAB
B ¥ | 2301 | 417.07 | 3091 150.0
Z | as6 91685 | 2340 150,0
}uem CDMAZ000, RCT, 503, 1Ih Raw 25 %. | X | 587 7561 | 1833 | 903 | 00 | £956%
Y | 83 7666 | 1949 50.0
z 527 7641 | 19.27 500
10297- | LTE-FDD (SCFDMA, S0% R8, 20 MHz. | X | 300 7106 | 1738 | 000 | 1500 | +96%
| ANB QPSK)
Y | 302 71.50 2] 50,0
e Z | 283 70.40 7 50,0
10296 | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X 9% 70.62 508 | 000 | 1500 | £96%
AAC QPSK) S
¥ | 198 7151 | 1627 150.0
Z | 187 63.03 479 150.0
10295 | LYE-FDD (SC-FOMA, 50% RB, 3MHz, | X | 298 7086 | 1496 | 000 | 1500 | £96%
ANC 18.:QAM)
Y | 232 €8.36 i 50,
Z | 244 €8.56 | 12 150, =+
10300 | LTE-FDD (SC-FDMA, 650% RB, 3MHz, | X | 217 €592 | 1196 | 000 | 150. $196%
AAC 64-QaM)
Y | 177 4.27_| 1086 1500
Z | 182 433 | 1053 “150.0 et
10301- | [EEE B0Z 186 WIMAX (25:18, 5ms, X | 480 465 | 17.23 | 417 | 500 | £9.68%
AN 100z, QPSK, PUSC)
— Y| a#5 | 6438 | 17.00 50,
I Z | 436 §4.00 | 6.80 50,
10302- | IEEE 802.16¢ WilAX (29,18, 6ms, X | 505 | 6520 | 1790 | 498 | 500 | #96%
ASA 10MHz, OPSK, PUSC, 3 CTRL symbals
Y. | 499 6536 | 18.00 0.0
Z | 496 | €532 | ir.84 50.0
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10203 | IEEE 802.160 WiliAX (31:15, 5, 480 | 8480 | 17.74 | 486 | 6500 | t98%
ABA 10MHz, 53QANM, PUSC)

473 4 53 7. 50.0
4.70 450 | 17.64 50.0

10304 | IEEE BOZ. 166 WIMAX [25:18, Gms. 462 | 6476 7207 | 417 | 500 | £96%
AAA 10MHz, 84QAM. PUSC)

456 | €489 T35 50

= oo 453 | eaai 720 0,

10305- | IEEE 802.16e WMAX (31:15, 10me. 408 85.38 877 | 602 | 350 +96 %
ASA 100z, B40AM. PUSC, 15 symbols)

408 | 6575 29 350

405 | 6583 70 35.0
10206~ | IEEE 802,160 WIMAX (28:18, 10ms, 448 6486 | 1848 | 602 | 350 | $96%

A 10MHz, B4QAM, PUSC, 16 symbois)

X
Y
Z
X
Y
1.2
X
¥
r4
X
Y 4.43 13 1858 35,
Z | %42 8519 | 1943 35.
10307~ |IEEE B02.16e WIMAX {20:18, 10ms, X 438 6503 18.46 6.02 38, s0E% |
AAA 10| CPSK, PUSC, 18 symbols)
Y 4.32 65.27 .56 35
z 4.31 853 .33 35,
10308- 1EEE 802 162 WilMAX (&18. 10ms, X 4.33 85.13 55 | 602 35.0 £986%
AAA 10MHz, 160AM. PU!
Y 4.29 65,41 67 35.0.
Z 428 8545 | 1850 35,
10309- IEEE 802,188 WIMAX {29:18, 10ms, X 454 8510 1863 6.02 35, 296%
A 10MHz, 160AM, AMC 23, 48 symbois)
Y | 449 6535 | 1874 35.0
Z | aa&t 8537 | 1858 350 ==H
10310- |IEEE 802,160 WiMAX {29:18, 10ms, X 442 80 18.44 6.02 350 29B6%
AR 10MHz, CPSK, AMC 253, 18 symbols)
Y 4. 6517 .56 35.0
Z | 437 | 8523 A1 35.0
10311~ LTE-FDD (SC-FDMA, 100% RB, 15 X 3.38 7031 6.99 0.00 1500 186 %
AAB MHz, QPSK)
Y 340 70.685 17.26 150.0
— F3 320 | 8964|1667 150,
10313- | iDEN 1:3 X 243 6645 | 1250 | €88 70.0 296%
ANA
Y 297 66.58 | 1268 704
z 209 6662 | 1274 700
10314 iDEN 1:6 X 276 69.72 16.55 10.00 30.0 =96 %
ANA
Y 234 70.51 16.98 300
Z | 283 | 7044 | 1702 30.0
10315~ IEEE 802.71b WiFi 2.4 GHz (DS38, 1 X 08 B4.15 | 1665 | 047 | 150.0 | 286 %
AAB___| Mops, 96oc duly cycls)
Y | 109 | 6450 | 1587 50.0
Z. | 108 5383 | 15.31 ®.0
103186- lEﬁgMBO? 119W1Fi 2.4 GHz (ERP- X 462 6662 16.23 D17 50.0 +96%
AMB OFDM, 6 Mbos, 96p¢ duty cyde) !
Y 4.59 86.73 1634 150.0
‘2 | asa 61| 16.23 150, e
10317 JEEE 802.11a WiFi 5 GHz (OFDM, § X 4.62 86.62 1629 017 150.0 +98%
(AAS | Mbps, 96pc duty cycle) ;
A 459 866.73 16.38 150.0
Zz 454 66.6 16.23 150.0
10400 IEEE 802, 11ac WIFI (20MHz, 64-QAM. X 480 67.16 16.45 0.00 150.0 206 %
AAC | BBpcdulycycle)
Y 475 67 .26 16,54 0.
Z 4.68 £7.10 16.37 S50
10494 |IEEE BO2Z 11ac Wil {40MHz, 64-QAM, X 545 67.22 16.52 0.00 50, £96%
AAC S9ps duty cycle)
Y 544 £7.38 16.65 150.0
Z 538 67.25 | 16.51 1800
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‘m"oz‘ - | IEEE B02.17ac WiFI {(a0MHZ B4.0AM, | X | 574 6760 | 1661 | 000 | 1500 | +96% |
‘ A v
¥ | 580 7,69 | 16.68 50,
Z | 584 | B7.55 | 16.52 50.
10403 | COMAZ00D (1xEV-0O, Rav, 0) X | 197 295 | 1647 | 000 | 115 +3.8%
| AAB
Y | 221 7500 | _17.08 7154
- Z | 184 | 7080 | 1494 1154
10?4- COMAZO0D (1HEV-00, Rev, A) X | 147 7295 | 1647 | D00 | 1150 | +96%
rs :
S Y | 221 75.00 | 17.08 1150
z B4 | 7080 | 14.94 1150
10406- | COMAZODS, RG3, S0A2, SCHI, Ful X | 10000 | 117.69 | 2842 | 0OC | 1000 | +9.6%
ALB Rate A
Y L 10060 | 12270 | 2029 100
Z | 10000 | 115.56 | 27.13 100.0 |
10410- | LTE-TDD {SC-FDMA. 1 RB, 10 MHZ, X | 403 | 7638 | 1584 | 323 | 800 | 96%
AAB QPSK. UL Subframe=2.3.4.7.8.9)
Y | 258 | 7284 | 1469 B0.0
Z | 334 75.33 | 4549 £0.0
10416 | IEEE 802 1 1b WiFi 2.4 GHz {0555, 1 X 03 | 6374 | 1542 | 00O | 1500 | 296%
AAA Mope. S8pc duty cycle) s
Y | 105 | 415 | 1597 1500
Z | 102 | 8345 | 1508 150.0
10416- | IEEE 802 11g WIFi 2.4 GHz (ERP- X | 462 | 6681 640 | 000 | 1500 | 296%
AbA CFOM, B M cyts
Y | 458 | 6683 | 1649 500
Z | 453 | 6678 | 1623 50.0
90477- | IEEE 802 11ah WiFi 5 GHZ (OFOM, 8 | X | 4.82 | 6681 | 1640 | 0400 500 | 296%
An Mbps. 9%pc cuty cycle) .
Y | 456 | 6603 | 1649 150.0
Z | 453 | ©6.7% | 1633 150.0
10878- | IEEE 802.11g WiF| 2.4 GHz (0955- X | 461 66.97 | 1642 | D00 | 1500 | £9.6%
AR OFDM, 6 Mbps, 99pe culy cyde, Long
preambule)
458 | 6710 | 1652 150.0
452 | 6687 | 16.36 1500 |
70419- | IEEE 802 119 WiFi 2.4 GHz [D8585- X | 463 | 66892 | 1642 | 000 | 1500 | +96%
AAA CFDM, 6 Mbps, 995 duly cycle, Shart
preambule)
Y | 460 | 6704 | 1652 150.0
Z | 454 | 6691 | 16.36 150.0 ]
10422- | IEEE 802.11n (HY Groondald, 7.2 Mbps, | X | #.75 | 6682 | 1643 | 000 | 1500 | +06%
ABA BPSK)
Y | 471 6703 | 1662 150.0
Z | 466 | 6650 | 1636 150.0
10423. | IEEE 802.11n (HT Greenseld, 433 X | 493 | 6725 | 1655 | 000 | 1500 | 206%
AL Mbps, 16-QAM)
Y | 488 | 67.35 | 1684 1500
Z | 4Bz | 6720 | 1847 50 =
10424- | IEEE 802.11n (HY Graentild, 722 X | %85 | 67.21 | 1653 | 000 | 1500 | 296%
Y | 480 | 6731 | 16861 150
Z | 474 | 67,16 | 1645 150,
10425- | |EEE 802,110 (HT Greenheld, 15 Mbos, | X | 543 | 6749 | 1686 | 000 | 1500 | +96%
AL BPSIG Ll -
Y | 540 | 6756 | 1675 150.0
Z | 534 6742 | 16.80 150.0 =
10426- | IEEE 802 1%n {HT Greenfeld, 90 Mbps, | X | 543 | 67.50 | 1686 | 000 | 1500 | 296%
ANA 16-QAM) N
Y | 540 | 6769 | 1676 1500
Z | 635 | 6746 | 1662 150.0
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10427- | IEEE 802.11n (HT 150 | X | 545 67.49 ]'_13.65 00 [ 150, X
A o Greenfield, Mops [ 500 | +96%

Y| 541 67.56 74 1500
; Z | 536 ©7.43 60 150.0
&;o- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X | 453 7175 B4 | D00 | 1500 | t06%
Y | _a43 | 7203 | 189 150.0
32 Z | 448 | 7211 | 1887 1500
msf- LYE-FDO (OFDMA, 70 MHZ, E-TM 3.1) | X | 434 6744 | 1849 | 000 | 1500 | £96%
Y | 429 67.80 | 16,57 150,
Z 1 _a21 6741 ; 150.
mn LTE.FDO (OFDMA, 16 MHz, E-TM3.1) | X | 462 | 67.28 50 | 00D | 1500 | £8.6%
Y | 458 67.40 5.59 1500
. Z | ast 87.24 B.41 1500
ma- LTE-FDD (OFDMA, 20 MHz, ETM 3.9) | X | 4.68 67.25 855 | 000 | 1500 | t96% |
Y. 4 B7.34 16.8; 150.0
Z 4—.% 67.20 18.3% 150.0
l%ac- W-CDMA (85 Test Model 1,84 DPGH) | X | 472 7287 | 1906 | 000 | 500 | 296%
Y. | 489 7324_| 1910 150.0
Z | 466 7329 | 18.95 150.0
10435. | LTE-TDD (SC-FDMA, 1 RB, 20 Mz, X 48T 7585 | 1561 | 323 | 800 | £96%
AAB QPSK, UL Subframe=2.3,4,7.8.8)
Y | 251 72.44 449 80.0
Z'| 3m 4.5 528 80.0
10447- grssoo (OFDMA. 5 MH2, E-TM 3.1, X [ aea 6763 | 1601 | 000 | 1500 | 296%
AAR lipping 44%)
Y | 361 | 6788 | 1605 150.0
Z | 351 67.52 | 15.69 150.0
10448- | LTE-FOD (OFDMA, 10 MHZ E-TM 3.1, | X | 417 6723 | 1635 | 000 | 1500 | 296%
ASA Clipgin 44%)
¥.]_ 412 739 | 16.44 150.0
Z | 405 5749 | 16.22 150.0 ]
10443- | LTE-FDD (OFDMA, 15 MHz, E-TM 31, | X | 442 6712 | 1642 | DOC | 1500 | +98%
AAA ing 44%)
Y | 439 57,25 | 1851 150.0
Z | 433 708 | 1632 150.0
10450- | LTE-FOD (OFDMA, 20 MFiz, E-TM3.T, | X | 461 703 | 1642 | 000 | 1500 | 296%
AAA Clipping 44%)
Y | 458 6733 | 16.50_ 50.0 =1
Z_ | 452 6697 | 16.33 150.0 55
10457- | W-CDMA (BS Test Mode 1,64 DPGH, | X. | 3.68 6795 | 1574 | 0.00 0 | z96%
APA Clipping 44%) ‘
Y .53 £9.16 73 1500
Z | 340 | 67.71 20 150.0
10458. | IEEE 802 11ac WIFI (160MHz, 84-QAM, | X .28 68,04 79 | D00 | 150. 96 %
AN 99pe duty cycls) ‘ £
Y| 525 6806 | 16.86 150.0
Z | €21 7. 1873 150.0
10457~ | UMTS-FDD (OG-HSDPA) x| 383 6544 | 1613 | 000 | 1500 | *956%
AAA
Y | 382 | 8555 | 1620 150,
= =— Z | 379 | 8542 | 18.04 150.0°
10458 | COMAZ00D (1XEV-DO, Rév. B, 2 X | 340 6718 | 1516 | 0.00 | 150, 296 %
AAA cartiers)
Y | 33 67.41 5.10 150.0
Z | 320 6692 | 14.61 150.0
10458~ | COMAZO0G {1xEN-00, Rav. B, 3 X | 447 €524 | 1563 | 0.00 | 1500 | +96%
AN cariers)
Y| 449 | €580 | 1606 150.0
Z | 429 | 6522 | 15859 150.0
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}&4:0- UMTS-FOD (WCDWA, AMR) X | 106 | 7156 | 1823 | 00C | 1500 | 196%
Y A7 7378 | 19.36 150.0
z 97 | 6988 | 17.25 150.0 ==
10461. | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, X| 1B | 6042 | 1422 | 329 | 800 | 296%
ABA QPSK, UL Subframe=2.34.7.8.9)
Y 1.34 56.66 13147 80.0
2| 1% | 6785 | 1366 | 800 |
10462- | LTE-TDD (SC-FDMA, 7 RB, 1.4 MHz, X | 082 | 6000 | 7.04 | 323 | 800 | 296%
AAA 16-QAM, UL Subérame=2.3.4.7,8,9) S
Y | 083 | sopa | 692 80.0
Z | 086 | 6000 | 680 0.0
10463, | LTE-TDD (SC-FDMA, 1 RS, 14 Mz, X | 088 | 6000 | 680 | 323 | 80.0 | £956%
ARA 84-QAM, UL Subframe=2,3.4,7,8,9)
Y | 087 | 6000 | bA2 30.0
Z | 089 | 6000 | 631 800
10464~ LTE-TDD (SC-FOMA, 1 RB, 3 Mz, x 149 66.82 1250 | 325 30.0 +96%
AMA QPSK, UL Subframe=2,3,4,7.8.9)
¥ | 108 | 6435 | 11.56 800
Z | 121 6535 | 1199 800
10465 TE-TDD (SC-FOMA, 1 as IMHZ, 16 | X | 084 | 60.00 | 687 | 323 | 500 | £96%
AAA QA&, UL Subframe=2,34 7 69)
Y | 083 | 6000 | 685 80.0
Z | 086 | 000 | 674 80.0 =]
10466~ LTE-TDO (SC-FDMA, 1 RB, 3 MMz, B4~ X 098 £0.00 6.56 3.25 800 +96%
AAA QAM. UL Subframe=2,3.4.7.6.9) L
¥ | 08¢ | 6000 | 637 80.0
Z | 030 | 60 827 | 800
10467- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 153 | 6695 | 1267 | 323 | 800 | £96%
AAB QPSK, UL Sublframe=2,3,4.7,6.9)
== ¥ 1| 6481 | 1170 80.0
z 23| 6585 | 1215 80.0
10466 [ LTE-TDD é‘msosom 13 Ra7 g gw_ 16 | X| 0848 | 6000 | 698 | 323 | @00 | x96%
AAB QAN UL me=2,3.4.7.8,
= ¥ | 083 | 6000 | 686 0.0
= ciia Z | 085 | o000 | 675 Y
10468~ | LTE-TDD (SC-FOMA, 1 B8, 5MHz, 64- | X | 098 | 6000 | 655 | 323 | 800 | £96%
AAB QAM, UL Subframe=2.3,4.7.6.9)
Y | 087 | 6000 | 637 80.0
Z | 089 | 6000 | 626 30.0
108T0- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, x 1 65.91 1264 323 800 +96%
| AAB | OPSK, Ut Subframe=2,3.4.7,8.9)
Y 1.10 6456 | 11.68 80.0
Z | 123 6562 | 12.13 80.0
10471 TE-TDD (SQFDMA 1 RB 10 MHz, 16- | X 094 60.00 6.97 3.23 B0.0 +98%
AME Q_A& UL Subframe=2,3,4,7,8,9)
¥ | 683 | 6000 | 685 60.0
Z | 085 | B000 | 673 50.0
10472- | LYE-TOO (SC-FOMA, 1 RB, 10MHz, 64- | X | .0 80.00 | B854 | 323 | 600 | t96%
AAB QAM, UL Subframe=2,3.4.7.8.8)
¥ | 087 | 6000 | 635 500
= Z | 089 | 6000 | 624 800
10473- | LTE-TDO (SC-FOMA, 1 RB, 16 MHz, X | 152 | 8689 | 1263 | 323 | 800 | £96%
AAB QPSK, UL Subframe=2,3,4.7,8,9)
Y A0 | B4S6 | 1167 800
z 23| 6581 | 1212 80.0 ]
10474- | LIE-TDD (SC-FOMA, 1 RB, 15 MHZ, 16- | X | 084 | 6000 | 897 | 925 | 800 | £96%
| AAB | QAM, UL Sutfmme=2,3.4.7,8.5) :
Y | 083 | 6000 | 6.84 800
— Z | 085 | 6000 | 673 80.0
10475~ | LTE-TDD (SCFOMA, 1 RS, 15 MHz. 64- | X | 098 | 6000 | 654 | 325 | 800 | £96%
ANB QAM. UL Sudframe=2,3.4,7.6.8]
Y| 087 | 8000 | 635 80.0
Z | o83 | 6000 | 6.25 8.0
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10477: | LYE-TOD (SC-FDMA.1RB. 20 Wiz, 16- | X | 084 | 6000 | 695 | 323 | 800 T 595%
ALB QAM, UL Sublrame=2,3.4,7,3.9)

Y | 083 50.00 62 &0.0
Z Y 50,00 71 80.0

[Tm‘ 378- | LTE-TDD (SC-FOMA, 1 RB, 20 MFZ 63~ | X | 096 6.0 353 | 323 | 80O | 286%
AAB | QAM, UL Subframe=2,34.7.8.9)

" —— Y _|_o8r €0.00_| 6.34 B0.0

H=F Z | 089 | 6000 | 623 80.0
10479: | LTE-TDD (SC-FOMA, 50% RB, 14 MHz, | X | 2.78 7035 | 1645 | 323 | 800 | +96%
AAA QPSK, UL Subtrame=2.3.4.7 89)

Y | 243 69.50 | 1592 80,

e 4 2.85 7040 16,18 B0.0

1048)- | LTE-TDO (SC-FDMA, 50% RB, 1.4 MRz, | X | 2.73 67.19 | 135 323 | 8OO | 296% |
AAA 16-0AM, UL Subframe=2,3,4,7.8 9}

Y | 220 | 6537 | 1248 0.

Z [ 231 | es00 | 1252 a0,
10461- | LTETOD (SC-FOMASO% RB, 14 MHz, | X | 245 | 65657 | 1246 | 323 1 80, 56 %
AAA 64-0AM, UL Subframe=2,3.4,7,8,9)

Y| 197 6383 | 1143 B0

= Z | 204 | B415 | 1138 B0 =i
10482- | LTE-TOD (SC-FDMA, 50% 8B, 3MHz. | X | 2.04 6644 | 1421 | 223 | 80« 06%
AL OPSK, UL Subfrsme=2,3,4,7.8,9) " .

Y | 165 6642 | 1402 80.0
Z | 477 | 6613 | 1314 80.0
104683 | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, | X | 251 6569 | 1320 | 223 | a00 | 196%
AAA 16.QAM, UL Subtrame=2.34789) .
4 .41 64.03 12.07 80.0
Z_| 210 6398 | 11,84 B0.0 -
10484- | LTE-TDO {SC-FOMA, 50% RB, 3 MHz, | X | 251 6543 | 1310 | 223 | 800 | =98
AAA 64-QAM, UL Subframe=2,3,4,7 85}
Y 211 63.78 11. 80.
z 08 | 6368 | 11.72 80,
| 10485 | LTE-TOD (SC-FDMA, 50% RB,SMHz, | X | 236 | 6793 | 1580 | 223 1 80 £95%
QPSK, UL Subframe=2,3.4.7.8.9)
Rakaney Y | 233 | 86.36 | 1585 80,0
2 2.15 6717 15.13 80.0
10485- LTE-TOD (SC-FDMA, 50% RE, 5 MHz, x| 257 6589 | 1448 | 223 800 | *+96%
AAB | 16-QAM. UL Subframe=23.4.7,8.9)
s e T Y. | 249 56.02 34 E0.0
Z | 235 5524 3.77 80.0
10487~ | LTE-TDO {SC-FDMA, 50% RB,5MHz. | X | 2.61 5,83 4417 [ 223 | 800 | £86%
| AAB €4-0AM, UL Subframe=2,34.7.8.9)
Y | 252 | 6580 | 1423 a0.0
Z > 38 08 | 1367 800 ]
10485- | LTE-TOD (SC-FOMA. G0% RB, 10 Wiz, | X 2 8845 | 1652 | 223 | 800 | $96%
AAB QPSK, UL Subframe=2,3.4.7.8.9) : [
Y 280 | 6885 6.78 .0
Z | 286 67.93 5.26 80.0
10485 | LTE-TDO (SC-FDMA, 50% RB, 10 \MHz, | X | 3,00 66 44 579 | 223 | BOO | 296%
AAB | 16-QAM, UL Subframe=2,3,4,7.8.5)
O] - Y | 295 | €864 5,69 200
= z 286 | 8815 | 1552 50,0
10490- | LTE-TDD (SC-FDMA, 50% RB.J;; )MH:. X | 841 8841 | 1581 | 223 | 800 | £96%
AAB $4-QAM, UL Subframne=234.7.
o v | 6659 | 1589 80.0
Z 57 6614 | 1554 80.0 ]
10481, | LYE-TOD (SC-FDMA, 50% RB, 15 Wiz, | X | 3.20 67858 | 1646 | 223 | 800 | 296%
AAB | QPSK, UL Subframe=234.789)
Y | 947 8825 | 16.69 B0.0
Z | 304 6757 | 16.20 80.0
10452- | LTE-TOD (SC-FOMA, 50% RB, 15 MMz, | X | 3.43 B630 | 1603 | 223 | 800 | £66%
AAB 16-QAM, UL Subframe=2,3,4,7.8,5)
Y | 337 | G643 | i6.14 80.0
Z | 320 | €606 | 1588 80.0
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10483- [ LTE-TDD (SC-FOMA, 60% RE, 16 MHz, | X | 351 €625 | 1603 | 223 | BRO | £36%
AAB B4-QAM. UL Subframe=2,3.4,7.8 ) i

e E— Y | 345 €637 | 16.13 B0.0

Z | 337 | €602 | 1586 800
10404, | LTE-TOD (SC-FOMA, 50% RB, 20 MHz, | X | 3.38 8908 | 1676 | 223 | 600 | t96%
AAB | QPSK, UL Sublrame=2,3,4.7.6.9) Z
¥ 35 €936 | 17.01 80.0
=—— Z A8 6854 | 16.56 80.0
10485- | LTE-TOD (SC-FOMA, 50% RB, 20 MHz, | X 44 €663 | 1618 | 223 | B0.0 | $96%
AR 16:-QAM, UL Subframe=2.3.4.7.9.9)
Y | 338 66.74 | 16.40 80,0
Z | 330 8633 | 18.01 80.0 —
10496 | LTE-TOD (SG-FOMA, 50% RB, 20 MHz, | X | 354 | 6649 | 1617 | 223 | 800 | +98%
AMB B4-QAM, UL Subframe=2,3,47,8.9)
: Y | 348 6653 | 1628 80.0
Z | 340 | @823 | 1601 50,0
10487- | LTE-TOD (SC-FDMA, 100% RS, 1.4 X | 156 | 6353 | 1199 | 228 | 800 | 296%
AAA MHz. GPSK, UL Subframe=2.2,4.7,8.9)
Y | 142 6265 | 4133 B0.0
Z | 130 6164 | 10,54 80.0
10498- | LTE-TOC {SC-FDMA, 300% RE, 1.4 X | 157 6089 | 072 | 223 | 800 | *98%
AR MHz. 16-QAM, UL
Subframe=2,3.4.7.8.8)
: 1.33 60,00 .63 80,0
Z | 133 60.00 3,56 BO.0
10489. | LTE-TDD (SC-FOMA, 100% RS, 1.4 X | 150 60.60 5.44 223 | 800 | *98%
ADA MHz. 64-CAM, UL
Subframe=2,34.7.6.9) Loz
Y | 1.3% 6000 | BEY 0.0
Z | 133 6000 | BA2 80.0 -
10500~ | LTE-TOD (SC-FDMA, 100% RE, 2 MHz, | % | 253 6706 | 1597 | 223 | 800 | z96%
ABA QPSK. UL Sublrames23,4.7 8,9)
Y| 25 8842 | 1619 4D
Z | 234 67.23 | 15.66 80,0
10501- | LTE-TOD (SC-FDMA, 100% RS, 3 Mz, | X | 2.76 6623 | 1502 | 223 | 800 | 296%
ABA 168-0AM, UL Subframe=2,3.4.7,8.9)
Y | 270 66.28 4.90 80,
Z | 258 65.73 4.51 80,
10502- | LTE-TDD (SC-FOMA, 100% R8, 3 MHz, | X B3 66,20 496 | 223 | 80. 10.6%
AdA B4-QAM, UL Subframe=2.34.7.8.9) v
Y | 276 | 6632 | 1492 80.0
Z | 264 65, 18,44 80.0
10503- | LTE-TOD (SC-FOMA; 100% R8. 5MHz, | X | 280 66.30 | 16.44 223 | 800 | 296%
AAB GPSK, UL Subframe=234.7.8.8) »
i Y 78 68.70_| 16.70 80.0
Z 62 67.78 | 1617 80.0
10504- | LTE-TOD (SC-FOMA, 100% RB. 5 MHz, | X | 299 66:37 | 1574 | 223 | 800 | 296%
AR 16-0AM; UL Subframe=2,3.4.7,8.5)
Y 84| 68.56 | 15.84 80.0
z 85 86.07 | 1547 80.0
10505- | LTE-TDO (SC-FOMA, 100% RB. 5 MHz, | X .10 | 66.33 | 1576 | 223 | 800 | #96%
AAB B4-QAM, UL Subframe=2.24.7.9.8)
i 04 6651 | 1584 80.0
= = Z 95 6606 | %549 80.0
10506- | LTE-TDD (SC-FDMA, 100% RB, 10 X .35 6804 | 1660 | 223 | 800 | 296%
AAB MHz. QPSK, UL Subframe=2.3,4.7,8.8)
Y | 9832 | 6924 | 16.94 80,0
Z | 316 43 | 16.50 80.0

10507- | LTE-TDD {SC-FDMA 400'% RS, 10 X | 342 6657 | 16,14 | 223 | 800 | 296%

ANE MHz, 16-0AM,

Subframa=2,3.4,7.8,9)
Y | 337 6660 | 1626 30.0
Z | 328 66.28 | 1597 80.0
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 353 £3.43 16.13 223 800 £96%
AAB MHz, 64-QAM, UL

Subframe=2.34,7,8,9)
Y | 347 6653 | 16.24 30.0
Z | 338 6617 | 1597 0
10508~ LTE-TRO {SC-FOMA, 100% RE, 15 X 330 88.52 16.55 223 800 | 196% |
| AR MiHz, GPSK, UL Subframes2,3 4.7.8.9)
Y | 376 B870 | 16.75 B0,
Z | 36 8811 | 1642 B0
16510 | LTE-TDD (SC-FOMA, 100% RB, 15 X | 385 71 | 1832 | 223 | BO 206%
ANB Mz, 16-0AM, UL
Subframe=2.3.4.7,6.9)
388 66.75 | 1642 80.0
Z | 3@ 66.42 | 16.1¢ 0
10511- | LTE-TOD (SC-FDMA, 100% RB, 15 X | 4c2 54 | 1830 | 223 800 | +96%
AAB MHz. 64-QAM, UL
Subframe=2,3.4.7,8.9)
Y .95 | 6658 EL) “B0.0
T Z 88| 6628 17 §0.0
10512- LTE-TDD {SC-FOMA, 100% RB. 20 X .84 £69.53 B1 223 80.0 205 %
ANB Mz, QPSK, UL Subframe=2.3,4,7.8,9)
Y 3. 89.77 | 1704 80.0
2| 364 69.00 | 1684 80.0
10593- | LTE-TOD (SC-FDMA, $00% RB, 20 X | 3 6687 | 1638 | 223 800 | +98%
AAB MHz, 16-QAM, UL '
Subframe=2,3.4.7.8.9)
Y.l 375 66.5 16.47 80.0
Z | 388 6853 | 16.23 80.0
10514~ LTE-TDD (SC-FDMA, 100% RE, 20 X 3.86 B5.57 16.30 223 &0.0 £0B%
ArS Mz, 64-QAM, UL
Subframe=23.4.7,89)
Y 5 80 66.60 | 1640 80.0
2 .73 66.27 | 16.17 30.0
10615- | IEEE BO2.11b WiFl 2.4 GHz |DSSS, 2 X | o8 6400 | 1553 | 000 | 150C | +98%
AAA Mbps, 99po duty cycle}
Y | 101 B445 | 1591 150.0
Z | 088 | 8367 | 15.17 150.0
10516- IEEE 802.11h WiF| 2.4 GHz (DESS, 5.5 X 0.85 7780 2131 0.00 150.0 +96%
AAA Mbgs, 98pc duty cycle) :
Y 117 B412 | 2413 150.0
— Z | 089 7367 | 19.23 150.0 )
105617 |IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 088 8581 16.68 0.00 150.0 t96%
LAMA | Mops. S9pcduly cyce)
= Y | 081 8773 | 17.24 0.
== Z | 085 | 8598 | 16.05 ;
10518- | IEEE 902.11::1 WiFi 5 GHz {(OFDM, § X | 481 66.90 | 1839 | 0.00 50X £96%
AAA Mbps, $9pc duty cycle)
Y | 453 87.01 | 1648 150.0
z : 6688 | 1631 | I 750,
10519 | IEEE 802.11ah Wik 5 GHz (CFOM, 12 | X | 481 6715 | 1851 | 0.00 | 150, +96%
AnA du
Y | 476 67.24 | 1658 50.0
Z | &70 67.09 | 1632 50.0
105206~ IEEE 802 11ah WIFi 5 GHz (OFDM, 13 X 4.66 67.14 1645 0.00 50.0 £96%
ABA b8, E9pc duly cyde)
Y1 a62 67.22 | 1653 150.0
Z | 455 67.06 .35 150.0 =
1052t- | IEEE 802.17a% WiFi 5 GHz {OFDM, 24 | X | 4.80 6714 | 1644 | D00 | 1500 | £96%
AAA | Mops, 99pc duty eycle
. Y 4.55 67,23 18.52 150.
Z | 443 | 8708 | 1634 150,
10522- | IEEE 802.1%am Wi 5 GHz (OFDM, 36 | X | 4.65 6718 | 1650 | 000 | 150. +9.6 %
AAA 99
Y |48 67.31 | 16.80 150.0
Z | %55 67.16 | 16.43 1500 =
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10523~ IEEE 802.11ah WIFI 5 GHz (OFDM, 43 X 453 €7.07 16.35 0.00 150.0 +96%
ANA bps, 99pc duty cycle)

Y | 448 6720 | 1646 500

== - Z | 444 6205 | 1629 504
10624 IEEE £02,11amh WIFi 5 GHz [OFDM, 54 X 4.60 8714 16.47 0.00. 150.6 +96%
AMA tuly cyclo)

Y | 455 6723 | 1657 150.0
— Z | 449 | 6708 | 1639 150.0
10525 |IEEE 80Z.31ac WiFi (20MH:.'MCSO. x 457 66,17 16.07 000 150.0 4986%
AAA ipc duty cycle)
Y | 455 | 6629 | 1617 150.0
Z 4.49 66.14 16.00 30.0
70526 | IEEE 802.11ac WIFI (20MHz, MCS1, X | 476 6655 | 1621 | 000 500 | £86%
ARA duty cycie)
Y | 472 | 6686 | 163 1500
Z | 465 | 8650 | 1642 120.0 ==
10527- | IEEE 802.118c WiFi (20Mbiz, MCSZ, X | 468 | 8653 | 161 000 | 1500 | z66%
AAN #9pe duty cycle) _
Y | 484 6663 | 16. 150,
Z | as7 6647 | 16.08 150.0 =
70528 | IEEE 802 11ac WiFi (20MFz, MCS3, X [ 470 6654 | 1620 | 000 | 1500 | £96%
ABA $9pe duty cycle )
Y| 468 66.65 .25 150.0
Z 4.59 6849 11 1500
10529 IEEE 802.11ac WiFi (20MHz, MCS4, X 470 6654 20 0.40. 150.0 £96%
AAA : .
Y |_a6s 66 .65 ¥] 150.0
Z | 45 %] 1500
10531~ |EEE 802.112c WiFi (20MEz, MCSS, X | 470 6668 .2 000 | 1500 | +98%
AA 99pe duty cycle)
Y | 465 | 8676 3 150.0
= Z | 458 | 6851 A2 1500
10532- | IEEE ooz.uac;nm MCS7, X | 455 | 6654 A7 | 000 | 1500 | t96%
AAA
¥ | 451 | 8663 | 16. 350,
Z | 444 B5.44 | 16.08 150.
10533- ;E:Ee"m"a T3¢ WiFi (20W81z, MCSH, X | an 6658 | 1618 | 0.00 | 3500 | +968% |
ARA 39p duty cycle)
Y | a6t 6570 | 1828 150.0
| Z | aed 66.54 811 150.0
10534- | IEEE B02,11ac W1 (ADMHZ, MCS0, X | 522 6663 | 16.22 | 000 | 1500 | +96%
ARA 99pc duty cycle)
¥ 18 6666 | 16.30 1500

=S —— = Z 12 6653 | 16.15 150.0

m&& JEEE B02.11ac WiFi (40MHz, MCS1, X 528 66.78 16.28 0.00 150.0 +968%
S9pcdutyoycle)

Y 5.25 56.985 .30 150.0

z 598 | 66.71 .23 150.0
10536- | JEEE B0Z.118C WiFi (40MHZ, MCS2, X 515 8677 .26 | 000 | 1500 | £956%
AAA 99pc duty cycle)

¥ 512 o683 5.35 150,

Z | 508 6687 | 16.19 150.
10537- IEEE 802.11ac Wit (40MHz, MCS3, X 5.21 B6.73 5.24 0.00 150, +9.6%
£ RN ¥ | 51 79 150

Z | 513 %“53 6.17 | 150,
10536 | IEEE B02.11ac Wi (40MHz, MCS4, X | 53 66.76 €30 | 00D | 1500 | *96%
AR :

¥ 26 66,79 | 16.37 150

Z 20 €564 | 1621 150. =
10540~ | IEEE B02.113c WiF [40MHzZ, MCS8S, X 23 €6.75 | 1631 | 00D | 1500 | 29.6%
AMA 99pc duty cycie)

Y | 520 | 8682 | 1640 150.0

Z 5.13" £8.65 18.24 1500
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1&?1- IEEE g:.mc_wsﬁ {d0MHz, MCST, X | 520 | €663 | 1625 | 0.00 | 1500 | $96%
S8pc duty oycle)
¥ .17 | 8660 | 1832 150.0
z 11 53 | 16.17 180.0
10542- | IEEE 802 11ac WiFi {40MHz, MCS8, X 36 6668 | 1628 | 000 | 1500 | 496%
AAA 99pc duly cycle)
Y 32 | ©874 | 16.3% 150,
" B z 26| ©6.680 | 1621 3804
10543- | IEEE B02,11ac WIFI (40MHz. 1CSS, X 44 6671 | 1831 | 000 | 1500 | £96%
AAA 99pc duty cycle)
Y | 540 76| 1639 50.
= Z | 533 6662 | 16.24 50
m@ 1EEE 802.17ac WiFi (S0MRAz, MCS0, X | 551 6673 | 1620 | 000 | 1500 | +96%
cycia) )
¥ 749 86.77 | 1627 150,
z 544 | bb664 | 16.13 150,
10545- | IEEE 802.11ac Wik (80W4z, MGS1, X 1 67.32 | 1634 | 000 | 1500 | 296%
AAA 89pc duly cyrle)
Y 68 | 6718 | 1643 150.0
= pa 62 8704 | 16.28 150.0
10548- | JEEE BOZ,11ac WIFI (80MHzZ MCS2, X .58 8598 | 1629 | 000 | 1500 | £06%
AN 99pc duty cycle)
Y |_555 €695 | 16.04 1500
= Z | 550 | 6682 | 18.1¢ 150.0
“""—ain.' [EEE 802.11ac VWiFi (B0MHz, MCS3, X | 587 67.02 | 1630 | 000 | 150.0 | £96%
98pc duty cycie) -
Y | 5862 67.02 | 16.35 1500
557 | 6687 | 1821 350.0
10543. | [EEE B02.11ac WiFi (30MHzZ, MCSA, 592 6795 | 1873 | 000 | 1500 | =96%
AAA )
Y | 587 | 8795 73 150.0
Z | 579 | 67.71 59 150.0
10550- | IEEE £02.11ac WIFI (BOMH2, MCSE, X | 561 66,95 25 | 000 | 1500 | t958%
AAA 9%pc duty cycie
b Y | 558 67.00 | 16.36 150.0
Z | 5% 66.86 | 1 150.0
10553- | |EEE 802.11ac WiFi (a0MHz, MCS7, x| 582 6701 | 1627 | 000 | 1500 | *98%
AAA d
Y | 558 67.05 | 16.35 150.0
Z 1 553 | 6680 | 1620 |_150.0
10852- | IEEE B02.11ac WiFi {80MHz, MGS8, X | 653 6680 | 16,18 | 000 | 1500 | =9.6%
AAA 59pc duly cyrie)
Y | 580 | 6685 | 16.26 150, |
Z | 545 6571 | 16.12 150.
10553- | IECE 802 11ac WiFi (B0MHZ, MCS3, X | 862 | 6685 | 1623 | 000 | 1500 | *0€%
AA $9pc duty cycle)
Y | 558 | 8687 | 1630 500
== - Z | 553 | 6673 | 1616 50.0
10654- | IEEE 1602.11ac WiFr (160MHz MCS0, | X | 5871 6708 | 1628 | 0.0 500 | +96%
AAA !
Y | 589 | 6711 | 1634 150.0
Z | 585 | 6608 | 1821 150.0 e
10555~ | IEEE 1602 11ac WIFI (160MHz, MGS1, | X | 604 67.38 | 1640 | 000 | 1500 | =96%
AAA 9pc d @) :
: ¥ .02 7.4 16.47 0
z 87 721 | 16.33 0
10556- | IEEE 1602.17ac WiFi (160MHz, MCS2, | X .06 742 | 1642 | 0.00 500 | t96%
| AAA $9pc duty cycle)
Y| 604 | 6746 a4 156.0
SE— Z | 599 | e7.32 . 150.0
10557- | JEEE 1802.11ac Wil (160MHz, MCS3, | X | 604 | 67.36 | 1640 | D00 | 1500 | +96%
AAA 99pc duty cycla)
Y| B0t 6737 | 16486 150.0
Z | 595 | 67.22 | 1632 150.0°
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10558- | IEEE 1602.11ac WiFi (160MHz, MCSA, | X | 609 | 67.52 | 1650 | 0.00 | 1500 | £986%
ADA cuty ¢

¥ 06 57.53 56 50,

z 20 57.37 | 1641 750,
10560- | IEEE 1602 11ac WIFI (160MHz, MCS6. | X 09 57.37 | 1648 | 000 | 150, +96%
AAA 23pc duly cycie) : 2

Y | 606 737 | 1652 150.0

Z | 6499 | 6723 | 1624 150.0
10561- | IEEE 1602 118c Wil (160MHZ MCS7, | X | 800 | 87.33 | 1648 | 000 | 1500 | £96%
AAA H8pe duty cycle)

Y | 597 735 | 16.54 1500

Z | 59z F 40 150.0 ]
i0562- | IEEE 1602.113c W& (160MHz, MCS8, | X | 644 F75 | 1689 | 000 | 1500 | 26.6%
AbA #9pc duty cycle)

¥ A 6103|1673 150.0

z 03 6763 | 1657 150.0
10863- | IEEE 1602.114c WiFI {160MHz, MCS9, | X a7 6820 | 4689 | 000 | 1500 | =96%
AR 99pe: dudy cycin)

Y | 63t 6788 | 16.81 1500

Z | 618 | 6760 | 16.56 150,0 |
10584- | IEEE B02.11g W 24 GHz (DSSS- X | 492 | 6689 | 1647 | 046 | 1500 | £96%
ARA OFDM. § Mbps, 99pc duty cycia) :

Y| 488 | 86sa | 16.56 150.0

Z | 483 | 6688 | 16.40 150.0
T0865- | |EEE BOZ.119 Wl 24 GHz (DS55- X | 537 | 6738 | 1681 | 046 | 1500 | 906%
ARA OFDM, 12 Miips, 89p duty cycio)

Y | 612 745 _| 1686 150

Z 5.05 732 | 1673 150, _—
10566- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 500 723 | 1663 | 046 | 1500 | =96%
ArA _OFOM. 18 Mbps, $9pc duty cydie) =

Y| 485 | 6ra0 | 36.70 1500

Z | 488 | 67.15 | 16.54 150.1
10567. | IEEE 802 115 WiFi 2.4 GHz (DSSS- X | Gb4 | 67.68 | 17.01 | 048 | 1500 | 266%
AAA OFDM. 24 Mbps, 99pc duty cydle)

Y | 488 | 6172 | 1708 150.0

Z | 4853 | 6759 | 1693 150.0
10566- | IEEE BOZ.11g Vit 2.4 GHz (DSSS- X | 480 | 6681 | 1633 | 046 | 1500 | +96%
AN OFDM, 36 Wiops, $9pc duty eyde)

Y | 485 | 6708 | 1644 50,

2 | a9 | 6687 | 18.2B %.:
10565- | IEEE 602,115 Wi 2.4 GHz (DSSS- X | 488 | 6772 | 1704 | 046 | 1500 | £96%
ARA OFDM, 43 Maps, 89pc duly cycle)

N | _48& | 6781 RE) 1500

o s Z | 489 | 617 7.00 150.0

10570~ | IEEE B02.11g WiF| 2.4 GHz (DSSS- % | 502 57 599 | 046 | 1500 | £86%
AdA . 54 Mbps, §9pc duty oycle) =

Y | 488 | 6786 | 1707 150.0

Z | 492 | 6754 | 16.93 160.0
10571 | IEEE 802,110 Wi 2.4 GHz (D558, 1 X | 132 | 6414 | 1560 | 046 | 1300 | t96%
AAA Mbps, S0pc duly cycie)

b 59.44_| 1580 130.0

Z | 11 381 | 1519 130.0 =
10572- | IEEE BU2.11b WiFi 2.4 GHz (DSSS, 2 X | 14 5472 | 1587 | 046 | 1300 | £96% |
AN Mbps, $0pe duty cycls)

Y | 144 65.04 x 130,

0 5434 54 130.0° ]
10573 | IEEE B02.11bWFiZ24 GHz (DSSS,55 | X | 18 8529 | 2332 | 048 | 1300 | 296%
AR Mbps, B0pe duty eycle)

Y | 255 | 9211 | 2605 130.0 )

1 — Z | 129 | 794t | 21.09 130.0
10574- | IEEE B02.11b Wi 2.4 GHZ (DSSS, 11 | X | 125 | 10.83 | 1911 | 046 | 1300 | £96%
ARA Mbps. $0pc duty cycis) '

¥ | 328 | 7180 | 19.6% 130.0
Z | 118 | 6877 | 1642 1300
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10576- | IEEE 802115 WIFi 2.4 GHz (D885~ X | 4867 6652 | 16.38 | 046 | 1300 | =06 %
AAA OFDM, 6 Mbee, S0pc duty cycie)
Y | 462 | w662 45 30,
Z | 458 | 6651 3 30/
10576- [ IEEE BUZ2.11g WiFi 2.4 GHz [DSS8S- X | 488 | e668 345 | 0 00 | £96%
AAA OFDM, § Mops, 90pc duly cysle)
Y| 4 6680 | 19.54 1300
Z | 481 6669 | 16.39 1300
10577- | IEEE 802.11g WiFi 2.4 GHz (DSS5- X | 4: 6701 | 1664 | 046 | 300 | $96%
AN OFBM, 12 Mbps. 900c duly cycle)
Y 486 | 6708 71 30.0
e, e Z | a8 £4.98 55 30.0
10578- | IEEE BOZ 11g WIF[2.4 GHz (DS55- X | 481 67.20 | 1676 | 046 300 | t96%
AAK OFDM, 18 Mbps, 0pc duty ciyele) -
Y | 476 | 6r27 | 16 0
Z | an 6715 | 16.88 .0
10578- | IEEE 802,11 WiFi 2.4 GHz (DSS6- X |45 | 6642 | 1601 | 046 | 1300 | 296%
AR OFOM, 24 Mbge, 90pc duty cydle)
Y | 451 66 50 5.08 1300
=i Z | 445 56,43 5.91 130.0
10560~ | IEEE 802110 WiFi 2.4 GHz (D988~ X | 481 6542 | 1601 | 046 | 1300 | 286%
AAA OFDM, 36 Mbps, B0pc duly cycle)
Y| 456 | ©553 | 164t 130.0
Z | 450 | 537 583 130.0
10581- | IEEE BZ2.11g WiFi 2.4 GHz [DG55- X| 470 | 8722 | 1668 | 046 | 1300 | £96%
A OFDM, 48 Mbps, Xpc duty cycle) —
Y | 486 | 6r30 | 1676 130.0
Z | 3 6717 | 1661 130.0
10582- | [EEE 802170 WiFI 2.4 GHZ (DSS8S- X | 451 6615 | 1578 | 0.46 | 1300 | 286% |
OFDM, 54 Mbps, S0pc duty cyda)
Y | 446 | 6625 B8 130,
Z | 3395 | 607 58 130.0
70583 | |EEE 802.31a WiFi5 GHz (OFOM. & | X | %67 65.52 30 | 046 | 1300 | £96% |
ABA Mbps, 90pc duty cycle)
Y | 463 | o662 | 1646 0.0
Z | 4 8651 | 16.31 120.6
10584~ [ IEEE 802.17am WIFIS GHZ (OFDM,§ | X | 463 | 6668 | 1645 | 048 | 7200 | T95%
AAA Mbps, 30pe duty cycle)
Y | 455 | 668C_| 1654 130.0
== Z | 481 | 6689 | 1639 30.0
10585- | IEEE 802.11ah WiFI 5 GHz (OFDWM, 12 | X | 4.91 6701 | 1664 | 046 | 130.0 | 296%
ABA libps, 90ge duty cycle).
Y | 486 | 6709 | 1671 30,
Z | a8 5698 | 16.56 30.
10586- | IEEE 8021 1am Wikl 6 GRz (OFOM, 18 | X.| 4.81 6720 | 16768 | D048 | 1300 | =06%
ANA Mops. 80pc duty cyce)
‘ Y | 476 27 _|_1683 30
- Z | 471 | 6715 | 1669 1300
10587- | IEEE 802.11a/h WiFi 5 GRz (OFDM, 24 | X | 4.56 | 6€6.42 | 1601 | 046 | 1300 | +96%
AAA Mops, 80pc duty cyde)
Y| 45t 86,50 | 16.08 730.0
Z | 445 | 6633 | 1591 120.0
10585 | IEEE BG2.11a/ Wiri b GHz (OFDM, 36 | X | 4581 6642 | 1601 | 048 | 1300 | +96%
AAA Mbps; 90ps duty cycle} i
i Y | 456 | @683 1611 730,
Z | 450 | 6637 | 593 130.
10588 [ IEEE 802.11am WiFl 5GHZ(GFOM. 40 | X | 470 | 6722 | 1668 | 046 | 130.0 | 496%
AsA ; 90p¢ duty cycie) =
Y Y | 486 67.30 6.7 300
Z | 460 | 6717 | 1661 30.0
10580- | IEEE B02.11am WiFi 5 GHz (OFOM, 54 | X | 451 8615 | 1578 | D46 | 1300 | +96%
AR Wops, Slpc duty cyde) = Lo
Y | 446 | €825 | 1588 130.0
Z | 438 | 6607 | 1568 30,0
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10591- IEEE 802.110 (HT Moed, 200z, X 482 6650 | 1649 | 046 1300 | £9E%
AN MCS0, 90pc duty cyde)

Y ‘478 68.69 57 130,
. Z | 474 | 8550 | 1643 130,
10592- IEEE 802,110 (HT Miosd, 200Hz, X 493 66.94 &2 | 048 130 +88%
ANA MCS1, 90pc duty cydle)
' Y | _48¢ | 6703 | 16.70 130,
Zz 488 £66.92 16.58 130.
10593~ TEEE B02.11n (HT Mixad, 200k z, x 49 6685 | 1650 | 0486 1300 | £96%
AAA MCS2, 90pc duty cyde}
Y 4.86 £6.93 .58 130.
Z 4.80 .81 1643 1304
10594- 1EEE 802.11n (HT Mixed, 20MHz. X 4.96 €7.02 .65 0.46 130, +98%
AAA MCS3, 90pc daly cycle}
) ) Y 491 87.10 1674 1300
F4 486 | 8693 | 1859 1300
10598- IEEE 802.41n {HT Mixed, 20MHZ, X 493 6697 | 1655 | 048 1300 | +96%
AAA MCS4, duty cycle)
Y | 488 67.05 | 16.63 1300
2| 482 | 6683 | 1648 130.0
10586 IEEE 8027 1n {HT Mixexd, 20MHz, X 4.86 656,95 16.54 046 130.0 2986
ABA | MCSS, pc duty cycle) ,
Y 4.81 B7.04 16.63 1304
Z 4.76 66.91 16.47 1304
10567 - IEEE 802.11n (HT Mixed, 20MHz, X 4.81 66.88 16,43 046 1304 +9.6%
AMA____| MCS8, 90pc duty Gycie)
Y 476 66.94 S50 1300
Z 470 66.80 .34 1300 =]
10588~ IEEE 802.11n (HT Mixed, 20MMz, X 4.80 67.14 72 046 1300 29.6%
AMA MCE?. $dpc duty cycle) pp
Y 4.75 7.19 16.7 30«
P 67.06 | 1683 1304
10589: IEEE 802.11n (HY Mixed, 40MHZ, X 5.48 67.16 | 18868 | 048 | 1304 +96%
AAA MCS0. 80pc duty cycie)
Y 46 87.23 6.2 1300
Z 40 §7.10 16.63 1300
10600- IEEE 802 11n (HT Mixed, 40MHz, X | 584 6760 | 1687 | 046 1300 | 296%
MM | MCST, 80pc duly cyvie)
Y | 558 | &761 | 1883 304
Z | 553 | 6749 | 16.80 304
10601 IEEE 802 11n (HT Mixed, 40MHz, X 552 67.33 16.75 0.45 304 196 %
AbA _MCS2, 80pc duly cycie)
Y 547 7.38 | 16383 304
Z | 542 r26 | 1670 304
10602- IEEE 302_11n (HT Mixed, 40MH2 X 5.60 67.30 16.65 048 30. 2968%
AAA MCS3. S0pc duty cycle}
i Y| 557 | er 16.75 30
F4 552 87.31 16.64 304
10B03- IEEE 807 11n (HT Mixed, 40MHz, X 5.70 6768 | 16898 | 048 130, $96%
ASA_ | MCB4, 90pc duty cycle)
Y 65 772 $7.05 130.0
z 60 760 | 16.92 130.0 o
10604 IEEE 802 11n (HT Mixed, 40MHz, X 48 T 11 16.68 046 1300 | %96
FAA MCS35, 20ps duty cycle)
Y | 546 | &r20 | 1678 304
Z | 544 8717 | 16.89 30
10606- IEEE 802 11n (HY Mixad, 40MHz, X 5.58 67.40 | 1682 | 045 304 +96%
AAA MCS5, B0pe duly eycls)
i 7_|_67.5t | 3693 1300 |
o z 2| 67.39 | 1679 | 1300 ==
10606- IEEE 802.11n (HT Mixed, 400Hz, X 7 66,86 1641 045 1300 | 298%
AAA MCS7, S0pc duty cycle)
¥ 1 539 €6.85 | 16.46 130.0
Z 5.26 86.70 768.30 130.0
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10607- | IEEE 80Z71ac Wi (20MHz, MOS0, X | %86 | 6592 | 1612 | 046 | 1300 | £98% |
ARA $0pe duty cydle)

Y | 463 | €803 21 30.0
z 458 '65.8; .06 30.0
me- gl%EE B02.11a¢ WIFT (20MH2, MCS1, X | 488 66.34 28 | 048 300 | =96
¥ | a8 6GAA | 1837 300
Z | _a7s 6631 | 18.22 130,
lo&o& IEEE 802 11ac WiFi (20MHz, MCS2, X | a4 6618 | 1612 | 046 | 1300 | 196%
O0pcdulycyce) ——
Y | %70 6828 21 30.0
. Z | 464 €8.14 6.05 30.0
mo- IEEE B02. 11ac WiF| {20MHz, 1CS3, X | 480 66.35 6.23 | 048 300 | £96%
$0pe duty cycle) =
Y 1475 | 6644 | 1637 30
Z | 463 | 6631 | 1622 130,
10815~ IEEE 802.11ac WiFi (20MHz, MCS4, X 471 65.15 1613 Q.46 130. +9.6%
ARA S0pe duty cycle)
Y| 467 | 6824 | 1621 1300

B2 Z | 461 66,10 | 16.05 130.0 =
10612, | |EEE B0Z.118c WiFi (20MHz, MCS5, | X' | 4.72 6529 | 1616 | 046 | 1300 | +06% |
AAA 80pe didy cycle)

Y| 467 8630 | 1625 1300
: Z | 46t 6623 | 1608 1300
10613- | IEEE B02.17ac WIFl (20MHz, MGSB, X | 4713 66.18 | 1806 | 046 | 1300 | +96%
AAA ) )
Y| 488 | 8627 | 16.14 130.0
5= Z |_a61 66.10_| 1596 130.0
10B13- | IEEE 802.11ac VWIFI (20MHz, MGST, X | 487 6641 | 1631 | 048 | 2300 | 296% |
ARA d el
Y1 463 B6.4 1689 i
: Z | a5t 6533 | 16.23 30,
10615 | IEEE BOZ 118¢ WiFi {20MHz. MCS8, X | &1 €594 | 1588 | 048 30. 6%
AAA S0pr duty cycle)
Y | 466 86.05 | 1598 130.0
Z 4. 65.90 15.81 130(
10616- | IEEE 802,17ac WIFI (40MHz, MGSD, X | sat 6645 | 1632 | C48 | 1300 | +96%
AAR 90pc duty cycse) '
¥ 28 6650 | 16.39 130.0
Z 23 6538 | 16.26 130.0
10817- | IEEE 802.11a¢ WiF (A0MHz, MCS1, X ar 6656 | 1634 | 046 | 1300 | £56%
AAA S0pc duty cycla)
Y | 534 §6.67 | 1645 30.0
Z | b5 8655 | 1632 304
10618- | IEEE B2 118¢ WIFI (40MHz, MCS2, X | 528 6662 | 1639 | 048 00 | £006%
AAA 80pe duty oycle}
3 23 86.68 | 1647 130.0
Z .38 66.57 | 16.34 1300
10699~ | IEEE 802.11ac WIFI (A0MHz, MCS3, E 2 6643 | 1622 | 046 | 1300 | 196%
AAA 90pc duty cycie)
Y 524 6643 16.30 130.0
Z | 519 6624 | 16.16 130.0
10620- | JEEE 802 11ac WiFi (40MHz, MGSA, X | 529 B550 | 1631 | 0.46 | 1300 | z096%
AAA S0pc duty cycle)
¥ 34 €652 5,37 130.0
z 26 €5.39 23 130.0
10621~ | IEEE 802.11ac Wil (40MHZ, MCS5, X 38 | €662 .50 | 046 | 1300 | +86%
ANA S0pc duty eycle)
Y 5.34 86.67 5.57 120.0
z| 528 66,58 5.45 1300
10672- | JEEE 602.118C WiFi (40MHz, MCSE, X | 5aa 66.75 | 1655 | 048 | 1300 | £9.6%
AAA Q0pe duty cycle) '
Y 535 B6.83 16.64 130.0
2z $.30 66.71 16.51 130.0
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(10823 [ IEEE B02.11ac WiFi (40MHZ, MCS7, X | 526 | €627 | 1638 | 046 | 1300 | 296%
ARA 90pc duty cyce) :
Y 22 | 668.34 | 1627 130
Z A7 | €821 | 16.13 1304 —}
10624- JEEE £02 11ac WIFi (40MHZ. MCS8, X .45 66.48 1835 | 046 | 1304 298%
AAA %
¥ 5.42 6654 | 16.43 30.
__ z 36| 6842 | 1640 30, ]
10625- | FEEE B02.113¢ WiFi (40MHz, MGSS, X | 584 BT | 1691 | DAS 300 | 19.6%
ANA 99pc duty cyde)
' ¥ 78 | 6751 | 1696 130.0
T— z 69 | 67.27 | 1647 130.0
10628- | IEEE 802,110 WiFl (BOMHZ MCSO, X 58 | 6650 | 1626 | 045 | 1300 | +9.6%
AN 90pc cuty cyde) XA
¥ 57 | 8655 304
F4 .53 | 6644 .22 130, =n
10627- JEEE B0Z2.11ac WIF) (B0MHz, MCS1, X 583 67.03 .40 0.46 30 196%
BAA )
Y | 58 6711 | 1698 a0,
=== Z | 576 €698 | 16.45 304
10628- | IEEE 802.11ac WiFi (BOMHzZ MCS2, X | 584 €661 | 1621 | 046 | 1300 | £96%
ANA 80pe Cuty tycie)
Y 560 | 6664 | 16.28 30
z 55 | 6649 | 1613 30. =]
10623 JEEE B02.11ac WiFi (80MHzZ, MCS3, X 73 86.70 16.24 046 30 296%
ANA S0pc duty cycde)
¥ | 588 | 66.68 | 16.29 300
Z | 582 | 6854 | 1615 130.0
10630~ IEEE 802 11ac WiFi (B0MHz MCS4, X 818 €8.22 12.00° 046 1300 +96%
ARA 90pc duty cycia)
Y 11 68.17 17.03 1300
z 00| 6787 | 1682 130.0 =00
10631~ IEEE BOZ.11ac WIFI {BOMHZ, MCSS, X 6.10 6811 1715 0.46 130.0 196 %
AAA 90pc culy pyce)
Y .02 £8.02 17.18 300
= Z Y €783 | 1700 30.0
10632- | IEEE 002.11ac WiFi (80MHz, MCSE, X | 58 87.14 | 1668 | 046 300 | £96%
AAA $0pc duty cycka)
Y | 57 6718 | 1676 130.0
Z | 574 67.09 | 1665 130.0
10633~ | IEEE BOZ,17ac W) (a0MHz, MCST, X 7 66,80 | 1633 | 046 | 1300 | +96%
AAA a0pe o
Y 67 | 6681 | 1640 130.
e 3 62 66.68 | 1627 1 130,
10634~ IEEE B02.11&c \WiFi (30Miz, MCSB. X .70 £6.85 16.42 046 130, £98%
ALA S0pc duty oyole)
v €6 | 6685 | 1648 130.0
: Z 60| 6673 | 16.85 1300
10635- | [EEE B2, 11ac WiFi (B0MHz, MCS9, X 57 | 812 | 15.77 | 046 | 1300 | +96%
ALA S0pe duty cycle)
v 563 | ©8.14 | 1584 30,0
— = Z |_5a7 7 15,68 330.0
10836~ | IEEE 1602.114¢ WiFi (160MHz, MCSO, | X | 600 | 6888 | 16.35 | GA46 | 1300 | +84%
ARA $0pc duty cycle)
Y 588 B5.91 1642 130.
7 | 594 | 6680 | 1630 930,
10837~ |EEE 1602.11ac WiF! {160MHz, MCS1, X 6.16 67.25 16.51 0486 130. +96%
AAA $0pc duty cycle)
Y 5. 14 37.29 59 30,
= z 09 iT 47 30,
T0636- 19%55 1602 11ac WiFi (160MHz, MCS2, | X 5,16 7.22 | 1648 | 046 | 1300 | £96%
ALA d
i 6.14 £7.26 16.5% 1300
Z 6.09 B7.14 16 130.0
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mga- IEEE 1802.11ac WIFI (160MHz, MCS2, | X | 6.15 6721 | 1662 | 046 | 1300 | £96%
Y 6.12 722 6.58 130.0
s Z | 607 57 08 6.45 300
;czao- IEEE 1802.11ac Wi (160MHz, MCS4, | X | 6.16 7.22 648 | 040 | 1300 | £96%
90pc duty cysle)
v 12| 6722 1306.0
z 07 67.08 38 130.0
106847~ | IEEE 1802 11acWiEl {160MHz, MCS5, | X .48 67.05 540 | 046 | 1300 | £96%
ARA 90pc duty eycle}
X 6.16 87,12 15.49 30.0
Z 6.12 67.01 16.37 130.0
:\txz- gEEWQZ.Hac_IMFI {160MHz, MCS6. | X | 6.25 6740 | 1675 | 046 | 1300 | 195%
X 21 6740 | 16,80 1300
2 z A6 | 6729 | 16.68 130.0
10643- | IEEE 1602 11ac VIF (160MHZ MGST, | X 07 67.03 | 1645 | 046 | 1300 | £96%
AMA 90pc duty cycle)
Y | B0 8706 | 1653 30.0
= Z 550 86.94 | 16.40 130.0
10644- | IEEE 1802.11ac WIFI {16OMHZ, MCSB, | X 5.26 8781 | 1677 | 046 | 1200 | 296%
LS 20pe duty cycie)
¥ 20 6756 | 16.80 130.0
Z A3 | 6737 | 1663 1300
10645, | IEEE 1602112 WiFi (160MHz, MCSS, | X 69 6843 | 1712 | 046 | 1300 | £96%
ARA 90ps duty cycle) .
Y | 653 | 6843 | 17.03 130.0
g z 5.34 8762 | 16.72 1300
10646 | LTE-TOD (SC-FDMA, 1 RE, 5 MHz, X | o 9163 | 2630 | 9530 | 600 | *96%
AAC QPSK, UL Subframe=2.7)
Y 5.79 92.68 2094 &0.0
z 195 9091 | 2939 60.0
10647- | LTE-TDD (SC-FOWA, 1 RB, 20 MHz, X | 903 | 9023 | 2893 | 630 | 800 | 296%
AAB GPSK, UL Subliame=2.7)
Y 8.8z 91.41 2952 60.0
Z 1 80 8926 | 28 60.0 o]
10648 | CDMAZ000 (1x Advanced) X | 08 B586 | 1250 | 0,00 | 1500 | =86%
LA
Y | 083 6644 | 1269 150.0
Z| o0 6434 | 1120 150.0
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Calibration Laboratory of A8 § Schwsizerischer Kalibrierdianst
Schmid & Partner 2 ¢ Service suisse ditalannage
Engineering AG e Servizio svizzero di taratura
5 =
Zeughaussirasse 43, 0004 Zurich, Switzeriand N S swiss Callbration Service
il
Accradied by the Swiss Accrediation Servica (SAS) Accreditation No.: SCS 0108

The Swisa Acoreditation Service is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificatss

cient  ATS Wireless Certificate No: D2450V2-756_Jul15
([CALIBRATION CERTIFICATE J

Objest D2450V2 - SN:T58

Calioration procedures) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Callbration dato; July 0B, 2015

Thiz calbration cartificate documenls fha fraceabiify (o national standards, which reafize the physical units of measurements [S1),
Th maasunements and the uncertainties with confidence probabiity are given on the folowing peoes and are parl of tha cerificate,

All calibrations have been conducted in the cosed Bboratony facilty: enviromment femperature (22 + 3)"C and humsdity < 70%.

Calitration Equipment used (MATE c=itical for calibeation)

Primary Standards K Ca! Date (Catificate No.) Sehaduiled Cafbration

Powr mitis EFM-4424 GRAT4RITM OF-Ooct 14 (Mo 217-02020) Det-15

Prowwear nansar HP 4814 USATAa2 Al OFOt-14 (Mo, 217-02020) Cel15

Pt panaar HP 84818 MY&1002317 OF-0ct-14 (Mo 217-02021) Cet-15

Rofaranze 20 9B Alensator SN BOSA (0k) 01-Ape-15 (o, 217-02131) Mar-16

Typa-N mismplch eombination SN: 50472/ DEAIT 0Ape15 Mo, 21T-02134) Mar-18

Reteranse Probe ES30VI BN 3205 30-Dec-14 (MNo. ES3-3205_Dectd) Dee-15

DAES SH:&01 18-Aug-14 [No. DAE4-B01_Augid) Augp15

Secondary Standands 1D # Chick Date fin housa) Schedulad Checlk

RF generalor RS SMT-06 100005 O4-Aug-B9 fin howse check Oci-13) In house chack: Det-16

Matwork Analyzer HP BTS3E US3T300585 54208 18-0ct-01 fin howse check Oct-14) In housa check: Ocl-15
Hama Function Signalura

Calibrated by! Jeton Kastrat Laboratory Technician ’F_i = i i

Approved by: Katja Pokevic Techrical Manager ﬁﬁ;ﬁé’};

Iadad: July &, 2015
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Calibration Laboratory of Schweizerischer Kalibrlerdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzoriand Swiss Calibeation Service

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

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

o 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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D DEKRA

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS vszee
Extrapolation Advanced Extrapolation
Phantom Modular Fiat 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 appfied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL paramoters (220+02)°C 379+6% 1.88 mho/m £ 6 %
Head TSL temperature change during test <05°C e e
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 nomalized to 1W 53.7 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.46 W/ikg
SAR for nominal Head TSL parameters normalized to 1W 25.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52,7 1.85 mho/m
Measured Body TSL parameters {(220+02)°C 524=6% 2.03 mho/m + 6 %
Body TSL temperature change during test <05°C ——
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 8.17 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

D DEKRA

Impedance, transformad 10 feed point 5590 +27iQ
Return Loss -243adB
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 5240 +43]Q
Return Loss -26.40B
General Antenna Parameters and Design
| Electrical 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 lcaded according to the position as explained in the
*Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on Apnl 22, 2004
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DASY5 Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54. 4.54): Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flai 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=3mm, dy=Smm, 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 Wikg

0dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DU'F: 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; 5, =52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
o Probe: ES3DV3 - SN3205; 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: QDOOOPSOAA; Serial: 1002
e DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

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

Peak SAR (extrapolated) = 27.4 Wikg

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

Maximum value of SAR (measured) = 17.6 Wikg

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

THD 14 L uTs

De1

Ay
169

Hla

CHZ 211 Loe N B/ PEF =20 B

Ca

€ Jul 2849 12:35:@0

21324300 4253540 27634 pH 2 459,000 0@ MHz

2-26.413 dB 2 450,000 000 MMz

START 2 250,000 090 Mz

STOF 2 552.290 008 MHz

D DEKRA

Certificate No: D2450V2-756_Jul15

Page8ofB8

Report No: (NIE)
53453RAN.002

Page 82 of 85

2017-09-18



