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Test report

IEEE Std 1528 ™-2013

Identification of item tested Elevator Monitoring System
Trademark KONE

Model and /or type reference KONE Connection 220
Other identification of the product IMEI TAC: 35967706

FCC ID: 2ALQBKC220 (PLS8-X QIPPLS8-X)
IC: 4228A-KC220 (PLS8-X 7830A-PLS8X)

Features GSM, WCDMA, LTE, Bluetooth LE

Manufacturer KONE Corporation
Kartanontie 1, 00330 Helsinki, Finland

Test method requested, standard 1. IEEE Std 1528™-2013: Recommended Practice for
Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques.

2. FCC 47 CFR Part 2.1093. (10-1-15 Edition)
Radiofrequency radiation exposure evaluation: portable
devices.

3. 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
IEEE Std 1528™-2013, the item wunder test is IN
COMPLIANCE with FCC 47CFR Part 2.1093 and IC RSS-
102 Issue 5 exposure limits.

The maximum 1-g SAR found during this test into the body
exposure condition has been 1.474 W/kg, for GPRS 1900
MHz, 4 slots mode. The maximum 1g volume averaged SAR
for multiband transmission has been 1.57 W/kg.

NOTE: The results presented in this Test Report apply only
to the particular item under test established in page 6 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 is a testing laboratory accredited by the National Accreditation Body (ENAC -
Entidad Nacional de Acreditacién), 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 Testing and Certification
has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification 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 Testing and
Certification at the time of performance of the test.

DEKRA Testing and Certification 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 Testing and Certification.

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 Testing and Certification.

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

Data provided by the client

DEKRA declines any responsibility with respect to the information provided by the client and that may affect the
validity of results.
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Instrumentation

The instrumentation utilized to perform the tests covered in this test report is listed in the following table.

Dosimetric E-field probe SPEAG EX3DV4 7461
Data acquisition device SPEAG DAE4 669
Electro-optical converter SPEAG EOC3 391
Robot Staubli RX60BL, Robot controller Staubli CS7MB F04/SOP5A1/A/01
Measurement server SPEAG DASY5 SE UMS 011 BS 1227
SAM head-body simulator TWIN SAM V4.0 -
SAR measurement software SPEAG DASY52 V52.8.8.1222 -
SAR postprocessing software SPEAG SEMCAD X -
750 MHz dipole validation kit SPEAG D750V3 1036
900 MHz dipole validation kit SPEAG D900V2 1D007
1800 MHz dipole validation kit SPEAG D1800V2 2D099
2450 MHz dipole validation kit SPEAG D2450V2 756

Head Tissue Equivalent Liquid for 750MHz, 850 MHz, 1700 MHz,
1900 MHz and 2450 MHz bands

Universal Radio Communication Tester R&S CMW 500

1201.0002K50-113616-jG

Vector network analyzer Agilent FieldFox N9923A US49470126
Dielectric probe kit SPEAG DAK-3.5 1080
Power meter Agilent E4419B MY45103349
RF Generator R&S SMU200 102234
DC Power supply Agilent US002A MY53500016
Dual directional coupler HP 778D 15821
Power amplifier MITEQ AMF-4D-00400600-50-30P 1456425

6 dB attenuator Weinschel 75 A-6-11 902
SPEAG Mounting Device for Hand-held devices. -
Power sensor DC 50 MHz to 18 GHz R&S model NRP-Z81 100527
Digital thermometer LKM Electronics model DTM300-Spezial 2989
Temperature and humidity probe HUMIDIPROBE Pico Technology UAL02/077
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Usage of samples

Samples undergoing test have been selected by: the client

Sample M/01 is composed of the following elements:

59509/21 SMA conducted = KONE Connection 220  778-566-345-541-254 08-02-2019

Sample M/02 is composed of the following elements:

59509/26 Radiated KONE Connection 220  778-566-345-541-262 08-02-2019

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
2G, 3G, LTE and Bluetooth modes

Test sample description

Description of product ................ : Elevator Monitoring System.
Software version......................... : 1.5

Hardware version ....................... : 1.2

Mounting position ....................... : O | Table top equipment

X1 | Wall/Ceiling mounted equipment
[] | Floor standing equipment

[] | Hand-held equipment

[] | Other: Body-worn device

Accessories (not part of the test Description Type | Manufacturer
[1C100) PSS :

Charging adapter | ---
USB cable

Identification of the client

KONE Corporation
Kartanontie 1, 00330 Helsinki, Finland

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2019-03-07
Date (finish) 2019-03-19

Document history

Report number Date Description
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59509RAN.002 219-04-04 First release

59509RAN.002A1 2019-05-06 Second release. Issued ‘Appendix F: Photographs’ as a separate

document.

Environmental conditions

Max. Temp. Min. Temp. Max. Hum. Min. Hum.
°C °C % %

From 2019-03-07 to 2019-03-19 24.31 20.47 56.91 32.24 18-25 °C, 30-70%

References

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:

o~ wbd-=

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

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

FCC OET KDB 941225 D01 3G SAR Procedures v03r01 (October 2015).

FCC OET KDB 941225 D05 SAR for LTE Devices v02r05 (October 2015).

Remarks and comments

1: Testing of GPRS EDGE mode is not required according to test reductions mentioned in FCC OET KDB
941225 D01 3G SAR Procedures, paragraph “5. GSM, GPRS and EDGE”

2: Testing of HSDPA/HSPA/HSPA+/DC-HSPA modes are not required according to paragraph “2.1 3G SAR
test reduction procedure” mentioned in FCC OET KDB 941225 D01 3G SAR Procedures.

3: Testing of additional LTE channels for 50% RB and 100% RB modes is not required due to the SAR test
procedures mentioned in FCC OET KDB 941225 D05 — SAR for LTE Devices v02r05.

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

C.
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Testing verdicts

Not applicable : N/A

Pass : P
Fail : F

Not measured : N/M

VERDICT
FCC 47CFR Part 2.1093 & ISED RSS-102 Issue 5

N/A F |NM

GSM 850
GSM 1900
WCDMA I
WCDMA IV
WCDMA V
LTE2

LTE 4
LTES

LTE 13
LTE 17

U|TW|TV|TV|TV|TVT|TV|TVT|TVT|T|T| O

Bluetooth
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Appendix A: Test configuration
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1. GENERAL INTRODUCTION

1.1. Application Standard

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

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

1.2. General requirements

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

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

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

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

1.3. Measurement system requirements

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

1.4. Phantom requirements

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

200 Zmm

A0 EEmm ————p

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.

2. MEASUREMENT SYSTEM

2.1. Measurement System
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The DASY5 system for performing compliance tests consists of the following items:

'*iL |
=
(AN

sy v d Bavle g SWASYY

rohior corlroler

Figure 2: SAR Measurement system

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

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

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

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

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

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.
A computer running Win7 professional operating system and the DASY5 software.
Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.

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

Report No: (NIE) 59509RAN.002A1 Page 12 of 152 2019-05-06



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

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

C.I.F. A29 507 456

D DEKRA

Model

EX3DV4

Construction

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

10 MHz to > 6 GHz;

Frequency |\ earity: + 0.2 dB (30 MHz to 6 GHz)
Directivity + 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)
Dynamic 10 yW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 yw/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

Construction

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

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

Construction

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

Material Vinylester, glass fiber reinforced (VE-GF)
Liquid Compatible with all SPEAG tissue simulating liquids
Compatibility | (incl. DGBE type)
Shell
Thickness 2 + 0.2 mm (bottom plate)
Dimensions Major axis: 600 mm
Minor axis: 400 mm
Filling .
Volume Approx. 30 liters
Wooden SPEAG standard phantom table
Support
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Model

Mounting Device for Hand-Held Transmitters

Construction

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

Material

Polyoxymethylene (POM)

Model

System Validations Kits 450 MHz — 6 GHz

Construction

Symmetrical dipole with 1/4 balun. Enables measurement
of feedpoint impedance with NWA. Matched for use near
flat phantoms filled with tissue simulating solutions.

Frequency

450 MHz to 5800 MHz

Return Loss

20 dB at specified validation position

Dimensions
(length and
overall height
in mm)

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

The device under test consists of an elevator monitoring system. The separation distance between the device
and users of the elevator once installed will be less than 20 cm. According to the manufacturer request, SAR
measurements have been performed at a conservative 5 mm test separation distance.

The device will be installed with its back face facing the interior of the elevator, with the external antennas fixed
using the antenna positioner provided by the manufacturer. According to this, only the backside of the device
has been tested against the flat phantom surface.

2.3. Test to be performed

Test shall be performed at the device position previously described, using the centre frequency of each operating
band.

Additionally, the configuration giving to the maximum mass averaged SAR shall be used to test the low-end and
the high-end frequencies of each transmitting band. Thus, the tests to be performed are as follows:

e Measurements at Central Channel of application band: SAR measurement with back face of the DUT
against the phantom.

e Measurements at Low Channel of application band: SAR measurement at the side and position where the
maximum SAR level, measured at Central channel, was found.

e Measurements at High Channel of application band: SAR measurement at the side and position where the
maximum SAR level, measured at Central channel, was found.

2.4. Description of interpolation/extrapolation scheme

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

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

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

2.5. Determination of the largest peak spatial-average SAR

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

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

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

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

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

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

Uncertainty for 300 MHz — 6 GHz

Uncertainty | Probability @y | gy | SEmedd o dhEnea
ERROR SOURCES value (£ %) | distribution Divisor 1 10 uncertainty | uncertainty
=" 9 19| (9% | (109) (%)
Measurement Equipment
Probe Calibration 6.550 N 1 1 1 6.550 6.550
Axial Isotropy 4.700 R \3 0.7 0.7 1.899 1.899
Hemisfericall Isotropy 9.600 R V3 0.7 0.7 3.880 3.880
Boundary effect 2.000 R V3 1 1 1.155 1.155
Linearity 4.700 R V3 1 1 2.714 2.714
System Detection limits 1.000 R \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 V3 1 1 0.462 0.462
Integration time 2.600 R V3 1 1 1.501 1.501
RF Ambient noise 3.000 R \3 1 1 1.732 1.732
RF Ambient reflections 3.000 R \3 1 1 1.732 1.732
Probe positioner mech. 0.800 R \3 1 1 0.462 0.462
restrictions
Probe positioning with 6.700 R \3 1| 1 3.868 3.868
respect 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 | & 51, R \3 1 1 3.811 3.811
and thickness tolerances)
Algorithm for correcting
SAR for deviations in 1.900 R \3 1 0.84 1.097 0.921
permittivity 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
t Liquid conductivity — 3.400 R 3 | 078 | 071 1.531 1.394
emperature uncertainty
Liquid permittivity 0.400 R V3 |023|026| 0053 0.060
temperature uncertainty
Combined standard N 2 P
uncertainty u.= \/;ci U, 12.82 12.76
Expanded uncertainty _
(confidence interval of 95%) ue =2.00 uc 25.64 25.53

Table 1: 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:

Standard

SAR Limit

Exposure SAR (W/kg)

FCC 47 CFR Part 2.1093, Paragraph (d)(2)
RSS-102 Issue 5 (2015-03), Paragraph 4

General population/Uncontrolled | SAR 1-g. 1.6

5. DEVICE UNDER TEST

5.1. Dimensions

Table 2: SAR limit

Dimensions

Height x Width x Depth

Overall Diagonal:

Millimetres
130.0 x 130.0 x 20.0
185.0

5.2. Wireless Technology

Table 3: Dimensions

Wireless .
Technology SAR Testing Frequency Bands Modes
. - GPRS (GMSK, Multi-slot class 12)
GSM Required 850 /1900 - EGPRS (8PSK, Multi-slot class 12)
- UMTS Rel. 99
- HSDPA (Rel. 5)
W-CDMA Required v - HSPA (Rel. 6)
- HSPA+ (Rel. 7)
- DC-HSDPA (Rel. 8)
LTE Required 2/4/5/13/17 - QPSK and 16-QAM (Rel. 9)
Bluetooth Not Required” 2.4 GHz - Bluetooth (BR, EDR2, EDR3 and LE)

Table 4: Supported modes

5.3. Simultaneous Transmission

The DUT supports simultaneous transmission; it is able to transmit using one Cellular technology and Bluetooth at

the same time.
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Appendix B: Test results
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D DEKRA

1. TEST CONDITIONS

1.1. Power supply (V):
Type of power supply = External power supply AC: 230Vac/ 50Hz.

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

1.3. Test signal, Output Power and Frequencies

The sample was put into operation by using an R&S CMW 500 as base station simulator for cellular technologies
and using a manufacturer test software for Bluetooth technologies. The output power of the device was set to
its maximum level for all tests.

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.

The actual SAR sample (M/02) only has accessible antenna connector for Cellular technologies, so the
conducted average output power for the Bluetooth was measured using other identical sample (M/01) provided
by the manufacturer with auxiliary external connector for this technology. 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.

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

1.4.

DUT and test-site configurations

Burst Averaged Output Power (dBm) | Frame Averaged Output Power (dBm)
Band 1Tx 2Tx 3Tx 4 Tx 1Tx 2Tx 3Tx 4 Tx
slot slots slots slots slot slots slots slots
GSM/GPRS 850 33.5 33.5 33.5 33.5 24.5 27.5 29.25 30.5
E-GSM/E-GPRS 850 27.5 27.5 27.5 27.5 18.5 21.5 23.25 24.5
GSM/GPRS 1900 30.5 30.5 30.5 30.5 21.5 24.5 26.25 27.5
E-GSM/E-GPRS 1900 | 26.5 26.5 26.5 26.5 17.5 20.5 22.25 23.5
Output Mode
Power (dBm) | WCDMA II | WCDMA 1TV | WCDMAYV | LTEB2 | LTEB4 | LTEB5 | LTE B13 | LTE B17
Maximum 24.5 24.5 24.5 23.5 23.5 23.5 23.5 23.5
Output Bluetooth
Power (dBm) BR/EDR/LE
Maximum 10.0

For all modes supported by the device, the DUT has been tested with its back face facing the flat phantom
surface using a test separation distance of 5 mm.
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2. CONDUCTED AVERAGE POWER MEASUREMENTS

2.1.

GSM/GPRS/EGPRS Bands

D DEKRA

- GPRS 850: For data mode. PCL 5, CS1 coding scheme and Gamma 3 were set to allow DUT’s max power
transmission for each slot.

GPRS 850 - Frame Average Output Power
Channel Frequency | Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .
Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
128 824.2 225 25.3 26.9 28.6 5 GMSK-CS1
190 836.6 22.7 254 271 28.6 5 GMSK-CS1
251 848.8 22.8 25.3 27.2 28.5 5 GMSK-CS1
GPRS 850 - Average Burst Output Power
Channel Frequency | Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .
Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
128 824.2 31.5 31.3 31.2 31.6 5 GMSK-CS1
190 836.6 31.7 31.4 314 31.6 5 GMSK-CS1
251 848.8 31.8 31.3 31.4 31.5 5 GMSK-CS1

- EGPRS 850: For data mode. PCL 8, MCS5 coding scheme and Gamma 6 were set to allow DUT’s max power
transmission for each slot.

EDGE 850 - Frame Average Output Power
o | o | | at | o G PO o | ot
128 824.2 16.3 18.7 20.3 216 8 fﬂpggé
190 836.6 16.5 19.3 20.8 217 8 ﬁﬂpg’gs'
251 848.8 16.6 19.3 20.8 21.8 8 iAPCSSKé
EDGE 850 - Average Burst Output Power
Number | i) | 1St | 28as | aSkts | 4sas | PCL | Moduaton
128 824.2 25.3 24.7 24.5 24.6 8 ﬁﬂpg’é(g
190 836.6 25.6 25.3 25.0 24.8 8 ﬁﬂpcsg
251 848.8 25.6 254 251 24.9 8 iAPCSSI;_
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D DEKRA

- GPRS1900: For data mode. PCL 0, CS1 coding scheme and Gamma 3 were set to allow max power transmission

for each slot.

GPRS 1900 - Frame Average Output Power
Channel Frequency | Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .
Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
512 1850.2 19.9 22.8 245 259 0 GMSK-CS1
661 1880.0 19.8 22.7 244 25.8 0 GMSK-CS1
810 1909.8 19.7 22.6 242 25.7 0 GMSK-CS1
GPRS 1900 - Average Burst Output Power
Channel Frequency | Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .
Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
512 1850.2 28.9 28.8 28.7 28.9 0 GMSK-CS1
661 1880.0 28.8 28.7 28.6 28.8 0 GMSK-CS1
810 1909.8 28.7 28.6 28.4 28.7 0 GMSK-CS1

- EGPRS 1900: For data mode, PCL 2, MCS5 coding scheme and Gamma 5 were set to allow max power
transmission for each slot.

EDGE 1900 - Frame Average Output Power

Channel Frequency | Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .

Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
512 1850.2 16.1 19.0 20.7 21.8 2 8PSK-MCS5
661 1880.0 15.8 18.7 204 21.6 2 8PSK-MCS5
810 1909.8 15.9 18.8 20.4 21.6 2 8PSK-MCS5

EDGE 1900 - Average Burst Output Power

Channel Frequency Power (dBm) | Power (dBm) | Power (dBm) | Power (dBm) .

Number (MHz) 1 Slot 2 Slots 3 Slots 4 Slots PCL | Modulation
512 1850.2 25.2 25.0 24.9 24.9 2 8PSK-MCS5
661 1880.0 24.9 24.8 24.6 24.6 2 8PSK-MCS5
810 1909.8 249 24.8 24.7 24.6 2 8PSK-MCS5
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2.2,

WCDMA/HSDPA/HSPA/HSPA+ Bands

D DEKRA

- WCDMA: The DUT supports power Class 3, with a nominal maximum output power of 24 dBm. Tests were
completed according to 3GPP TS34.121, section 5.

Mode Subtest Rel99
Loopback Mode Test Mode 1
WCDMA Rel99 RMC . 12.2Kbps RMC
Power Control Algorithm Algorithm2
Bc/Bd 8/15
sana | o | (et e e o
FDD Il 1900 WCDMA 9262 1852.4 23.22
FDD 11 1900 WCDMA 9400 1880.0 23.08
FDD Il 1900 WCDMA 9538 1907.6 22.97
sand | mode | e | e | A oo
FDD IV 1700 WCDMA 1312 1712.4 22.96
FDD IV 1700 WCDMA 1412 1732.6 23.18
FDD IV 1700 WCDMA 1512 1752.6 23.12
st | wade | B e A
FDD V 850 WCDMA 4132 826.4 23.49
FDD V 850 WCDMA 4182 836.4 23.84
FDD V 850 WCDMA 4233 846.6 23.81

Report No: (NIE) 59509RAN.002A1

Page 23 of 152

2019-05-06



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456

- HSDPA:
Mode Subtest 1 | 2 | 3 | 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2Kbps RMC
HSDPA FRC H-Set1
HSUPA Test HSUPA Loopback
Power Control Algorithm Algorithm 2
Bc 2/15 12/15 | 15/15 | 15/15
Bd 15/15 | 15/15 | 8/15 | 4/15
Bd (SF) 64 64 64 64
Bc/Bd 2/15 12/15 | 15/8 | 15/4
HSDPA
Bhs 4/15 | 24/15 | 30/15 | 30/15
MPR 0 0 0.5 0.5
Dack 8
Dnak 8
Ack-Nack repetition factor 3
DCAl 8
CQl Feedback 4ms
CQI Repetition Factor 2
Ahs =Bhs/Bc 30/15
Average Output Power (dBm)
Channel | Frequency | Subtest Subtest Subtest Subtest
Band Mode | \umber |  (MHz) 1 2 3 4
FDD 11 1900 | HSDPA 9262 1852.4 22.14 21.77 21.71 21.65
FDD 11 1900 | HSDPA 9400 1880.0 22.01 21.63 21.43 21.74
FDD 11 1900 | HSDPA 9538 1907.6 21.92 21.51 21.38 21.24
Average Output Power (dBm)
Channel | Frequency | Subtest Subtest Subtest Subtest
Band Mode | \umber |  (MHz) 1 2 3 4
FDD IV 1700 | HSDPA 1312 1712.4 21.41 21.33 21.26 21.23
FDD IV 1700 | HSDPA 1412 1732.6 21.65 21.51 21.61 21.36
FDD IV 1700 | HSDPA 1512 1752.6 21.60 21.45 21.71 21.42
Average Output Power (dBm)
Channel | Frequency | Subtest Subtest Subtest Subtest
Band Mode | Number |  (MHz) 1 2 3 4
FDD V 850 | HSDPA 4132 826.4 22.16 21.83 22.05 21.89
FDD V 850 | HSDPA 4182 836.4 22.41 22.29 22.38 22.24
FDDV 850 | HSDPA 4233 846.6 22.36 22.05 22.26 22.19
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- HSPA:
Mode Subtest 1 | 2 | 3 | 4 | 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2Kbps RMC
HSDPA FRC H-Set1
HSUPA Test HSUPA Loopback
Power Control Algorithm Algorithm 2
Bc 11/15 6/15 | 15/15 | 2/15 | 15/15
Bd 15/15 15/15 | 9/15 | 15/15 | 15/15
Bec 209/225 | 12/15 | 30/15 | 2/15 | 24/15
Bc/Bd 11/15 6/15 | 15/9 | 2/15 | 15/15
Bhs 22/15 12/15 | 30/15 | 4/15 | 30/15
HSPA Bed 1309/225 | 94/75 | 47/15 | 56/75 | 134/15
MPR (dB) 0 2 1 2 0
Dack 8
Dnak 8
Ack-Nack repetition factor 3
DCQl 8
CQl Feedback 4ms
CQI Repetition Factor 2
Ahs =Bhs/3c 30/15
AG Index 20 12 15 17 21
ETFCI 75 67 92 71 81
Associated Max UL DataRate Kbps 2421 174.9 | 482.8 | 205.8 | 308.9
Average Output Power (dBm)
Frequenc Subtest | Subtest | Subtest | Subtest | Subtest
Band Mode | CH (I?IIHz) g ; " A y 5
FDD 11 1900 HSPA | 9262 1852.4 2213 22.03 22.49 22.53 22.59
FDD 11 1900 HSPA | 9400 1880.0 21.93 21.86 22.34 22.31 22.36
FDD 11 1900 HSPA | 9538 1907.6 21.73 21.83 22.16 22.19 22.25

Average Output Power (dBm)

Frequency | Subtest | Subtest | Subtest | Subtest | Subtest
(MHz) 1 2 3 4 5

FDD IV 1700 | HSPA | 1312 1712.4 21.73 21.57 22.17 22.03 22.22
FDD IV 1700 | HSPA | 1412 1732.6 22.01 21.79 22.32 22.22 22.37
FDD IV 1700 | HSPA | 1512 1752.6 21.99 21.76 22.36 22.33 22.39

Band Mode | CH

Average Output Power (dBm)

Band Mode | CH Frtzlell:-lezr;cy Suk:test Subztest Sut;test Sul:test Sul:;test
FDD V 850 HSPA | 4132 826.4 22.30 21.98 22.51 22.39 22.52
FDD V 850 HSPA | 4182 836.4 22.68 22.32 22.81 22.79 22.84
FDD V 850 HSPA | 4233 846.6 22.72 22.26 22.76 22.73 22.79
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- HSPA+
Mode Subtest 1
Loopback Mode Test Mode 1
Rel99 RMC 12.2Kbps RMC
HSDPA FRC H-Set1
HSUPA
HSUPA Test Loopback
Power Control Algorithm Algorithm 2
Bc 1
Bd 0
Bec 30/15
HSPA+ Bhs 30/15
Bed Bed1: 30/15
(2xSF2) Bed2: 30/15
Bed Bed3: 24/15
(2xSF4) Bed4: 24/15
CM (dB) 3.5
MPR (dB) 2.5
D E-DPCCH 7
AG Index 14
ETFCI 105
Frequency | Average Output Power
Band Mode CH (MHz) (dBm)
FDD 1l 1900 HSPA+ | 9262 1852.4 22.21
FDD 11 1900 HSPA+ | 9400 1880.0 22.04
FDD 1l 1900 HSPA+ | 9538 1907.6 21.81
Frequency Average Output Power
Band Mode CH (MHz) (dBm)
FDD IV 1700 | HSPA+ | 1312 17124 21.65
FDD IV 1700 | HSPA+ | 1412 1732.6 21.84
FDD IV 1700 | HSPA+ | 1512 1752.6 21.95
Frequency Average Output Power
Band Mode CH (MHz) (dBm)
FDD V 850 HSPA+ | 4132 826.4 22.09
FDD V 850 HSPA+ | 4182 836.4 22.41
FDD V 850 HSPA+ | 4233 846.6 22.43
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- DC-HSDPA
Mode HSDPA HSDPA | HSDPA | HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2 Kbps RMC
HSDPA FRC H-Set 12
Power Control Algorithm Algorithm 2
W-CDMA Bc 2/15 12/15 15/15 15/15
General Bd 15/15 15/15 8/15 4/15
Settings Bd (SF) 64
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
CM (dB) 0 1 1.5 1.5
MPR 0.0 0.0 0.5 0.5
Dack 8
Dnak 8
HSDPA DCQl 8
Specific Ack-Nack repetition factor 3
Settings CQI Feedback 4ms
CQI Repetition Factor 2
Ahs =Bhs/c 30/15
Average Output Power (dBm)
Frequency | Subtest | Subtest | Subtest | Subtest
Band Mode CH (MHz) 1 2 3 4
FDD 11 1900 | DC-HSDPA | 9262 1852.4 22.16 22.13 22.07 21.94
FDD 11 1900 | DC-HSDPA | 9400 1880.0 22.06 22.04 21.88 21.78
FDD 111900 | DC-HSDPA | 9538 1907.6 21.99 21.95 21.82 21.64
Average Output Power (dBm)
Frequency | Subtest | Subtest | Subtest | Subtest
Band Mode CH (MHz) 1 2 3 4
FDD IV 1700 | DC-HSDPA | 1312 1712.4 21.73 21.69 21.55 21.63
FDD IV 1700 | DC-HSDPA | 1412 1732.6 21.93 21.88 21.83 21.76
FDD IV 1700 | DC-HSDPA | 1512 1752.6 21.87 21.77 21.86 21.80
Average Output Power (dBm)
Frequency | Subtest | Subtest | Subtest | Subtest
Band Mode CH (MHz) 1 2 3 4
FDD V 850 DC-HSDPA | 4132 826.4 2217 22.13 22.04 22.00
FDD V 850 DC-HSDPA | 4182 836.4 22.43 22.42 22.40 22.34
FDD V 850 DC-HSDPA | 4233 846.6 22.48 22.41 22.26 22.29
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2.3. LTE Bands.

LTE MPR is permanently implemented for the device. The specific target MPR is indicated into the following tables.
A-MPR was disabled for all SAR tests.

Average Output Power (dBm)
. Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR —ae0 0 MHz | 1880.0 MHz | 1900.0 MHz
RBLow | 0 22.37 22.06 22.02
TRBMid | 0 22.10 22.02 22.15
1RB High | 0 22.03 21.98 21.66
QPSK 50% Low | 1 21.98 20.80 2072
50% Mid | 1 20.85 2081 20.60
50% High | 1 20.82 20.71 20.88
100% 1 20.95 20.78 20.97
LTEB2 | 20 MHz TRBLow | 1 21.36 20.96 2122
TRBMid | 1 2113 20.95 21.33
1RB High | 1 21.05 20.91 20.86
16-QAM | 50% Low | 2 19.93 19.83 19.72
50% Mid | 2 19.85 19.77 19.90
50% High | 2 19.80 19.78 19.95
100% 2 19.87 19.79 19.98
_ Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR oo - MHz | 1880.0 MHz | 1902.5 MHz
TRBLow | 0 22.35 21.98 22.00
TRBMid | 0 22.14 21.99 22.26
TRBHigh | 0 22.15 21.95 2157
QPSK 50% Low | 1 20.99 20.79 20.77
50% Mid | 1 20.91 2081 20.92
50% High | 1 20.85 20.80 20.82
100% 1 20.84 2075 20.80
LTEB2 | 15MHz 1RB Low | 1 2112 20.92 22.01
TRBMid | 1 20.90 20.93 22.22
1RB High | 1 20.93 20.96 2157
16-QAM | 50% Low | 2 20.04 19.81 19.86
50% Mid | 2 19.98 19.83 19.97
50% High | 2 19.90 19.74 19.95
100% 2 19.92 19.72 19.76
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Average Output Power (dBm)
. Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR e 0 MHz | 1880.0 MHz | 1905.0 MHz
TRBLow | 0 2232 22.03 2214
TRBMid | 0 2222 22.00 2213
TRBHigh | 0 22.08 21.91 2154
QPSK 50% Low | 1 21.20 20.95 21.07
50% Mid | 1 21.09 2081 21.03
50% High | 1 21.08 2085 2081
100% 1 20.94 20.71 2085
LTEB2 | 10MHz 1RBLow | 1 21.03 2083 2134
TRBMid | 1 20.97 20.80 2132
1RB High | 1 20.90 2077 2072
16-QAM | 50% Low | 2 2112 19.93 20.06
50% Mid | 2 2110 19.84 19.99
50% High | 2 21.03 19.79 19.91
100% 2 19.89 19.78 19.89
_ Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR o 5 MHz | 1880.0 MHz | 1907.5 MHz
TRBLow | 0 22.26 22.12 22.29
TRBMid | 0 22.27 22.01 22.01
TRB High | 0 21.98 21.98 2159
QPSK 50% Low | 1 2119 21.05 21.08
50% Mid | 1 2110 21.09 20.95
50% High | 1 21.06 21.06 20.72
100% 1 20.92 20.97 20.84
LTEB2 | SMHz TRB Low | 1 21.29 2113 2130
TRBMid | 1 2130 21.04 21.03
1RB High | 1 21.06 20.99 2057
16-QAM | 50% Low | 2 2033 2012 2019
50% Mid | 2 20.29 20.04 2013
50% High | 2 20.31 20.06 19.90
100% 2 20.06 20.01 19.95
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Average Output Power (dBm)

. Low CH Mid CH High CH
Band BW Modulation |~ Mode | MPR I— oo —1880.0 MHz | 1908.5 MHz
TRBLow | 0 22.27 22.04 22.01
TRBMid | 0 22.30 22.01 21.69
1RB High | 0 22.42 22.03 2143
QPSK 50% Low | 1 2131 21.07 20.91
50% Mid | 1 2132 21.04 20.79
50% High | 1 2138 21.07 20.65
100% 1 2127 21.07 20.70
LTEB2 | 3MHz TRBLow | 1 21.06 20.90 2126
TRBMid | 1 2113 2083 20.92
TRB High | 1 2123 2084 20.65
16-QAM | 50% Low | 2 2027 20.16 19.96
50% Mid | 2 20.30 2014 19.77
50% High | 2 2034 2010 19.64
100% 2 2031 2011 19.77
_ Low CH Mid CH High CH
Band BW Modulation | Mode | MPR o0 7 MHz | 1880.0 MHz | 1909.3 MHz
TRBLow | 0 2227 22.10 2185
TRBMid | 0 2233 22.09 2164
TRB High | 0 22.34 22.06 21.60
QPSK 50% Low | 1 22.26 2212 2179
50% Mid | 1 22.28 22.05 2156
50% High | 1 22.32 22.03 2165
100% 1 2130 21.08 20.83
LTEB2 | 1.4 MHz TRB Low | 1 2111 20.92 2046
TRBMid | 1 2116 2087 2035
TRB High | 1 2118 20.86 2023
16-QAM | 50% Low | 2 2137 21.05 20.86
50% Mid | 2 2141 21.07 2085
50% High | 2 2142 21.08 2077
100% 2 2036 20.05 19.65
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Average Output Power (dBm)
. Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR = 5 0 MRz [ 1732.5 MHz | 1745.0 MHz
1RBLow | O 21.87 21.98 22.16
TIRBMid | 0 21.82 22.15 22.09
1RBHigh | 0 22.02 2213 22.01
QPSK 50% Low | 1 20.68 20.93 21.01
50% Mid | 1 20.77 20.89 20.86
50% High | 1 20.91 20.98 20.81
100% 1 20.75 21.00 20.96
LTEB4 | 20 MHz 1RB Low | 1 20.77 21.06 21.04
TRBMid | 1 20.76 21.21 21.01
1RB High | 1 20.93 2115 20.90
16-QAM | 50% Low | 2 19.68 19.90 20.05
50% Mid | 2 19.80 19.86 19.90
50% High | 2 19.89 20.01 19.83
100% 2 19.73 19.97 19.93
_ Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR oo o iRz | 1732.5 MHz | 1747.5 MHz
TRBLow | 0 21.84 22.03 2217
TIRBMid | 0 2183 22.19 22.05
1RB High | 0 21.96 22.20 22.03
QPSK 50% Low | 1 20.69 20.91 20.91
50% Mid | 1 20.73 20.89 20.82
50% High | 1 20.70 21.01 20.83
100% 1 20.63 20.85 20.78
LTEB4 | 15 MHz 1RB Low | 1 20.80 21.21 20.94
TIRBMid | 1 2058 21.34 20.82
1RB High | 1 20.99 21.38 20.79
16-QAM | 50% Low | 2 19.70 19.94 19.96
50% Mid | 2 19.73 19.93 19.92
50% High | 2 19.82 20.05 19.89
100% 2 19.65 19.90 19.82
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Average Output Power (dBm)
. Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR o0 G 4732 5 MHz | 1750.0 MHz
TRBLow | 0 21,77 22,01 22.10
TRBMid | 0 21,73 22.19 22,08
1RBHigh | 0 21,93 22,20 22,06
QPSK 50% Low | 1 20,76 20,99 21,06
50% Mid | 1 20,75 21,00 21,00
50% High | 1 20,71 21,06 21,01
100% 1 20,63 20,88 20,85
LTEB4 | 10MHz 1RB Low | 1 20,82 21,20 21,32
TRBMid | 1 20,80 21,36 21,27
1RB High | 1 20,69 21,69 21,23
16-QAM | 50% Low | 2 19,78 19,95 19,96
50% Mid | 2 19,74 19,96 20,05
50% High | 2 19,83 19,95 20,02
100% 2 19,67 19,90 19,82
_ Low CH Mid CH High CH
Band BW | Modulation | Mode | MPR o o MRz | 1732.5 MHz | 1752.5 MHz
TRBLow | 0 21,78 22,21 22.19
TIRBMid | 0 21,84 22,29 22,16
1RBHigh | 0 21,82 2211 22,18
QPSK 50% Low | 1 20,86 2115 2112
50% Mid | 1 20,91 2113 21,02
50% High | 1 20,97 21,20 21,05
100% 1 20,79 21,06 20,97
LTEB4 | SMHz 1RB Low | 1 20,80 21,23 2113
TRBMid | 1 20,90 2131 2112
1RB High | 1 20,83 21,09 2115
16-QAM | 50% Low | 2 19,91 20,23 20,26
50% Mid | 2 19,96 20,21 20,15
50% High | 2 19,95 20,23 20,18
100% 2 19,82 20,13 20,01
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Average Output Power (dBm)
. Low CH Mid CH High CH
Band BW Modulation | Mode | MPR |~ o 732 5 MHz | 1753.5 MHz
1RBLow | 0 21.82 22.14 2213
TRBMid | 0 21.92 22.28 22.16
1RBHigh | 0 21.93 2217 22.09
QPSK 50% Low | 1 20.92 21.28 21.50
50% Mid | 1 21.02 21.21 2112
50% High | 1 20.97 21.25 2113
100% 1 20.90 21.21 2110
LTEB4 | 3MHz IRBLow | 1 20.87 2137 21.30
TRBMid | 1 2113 21.46 21.27
1RB High | 1 20.81 21.38 21.29
16-QAM | 50% Low | 2 19.86 20.19 2011
50% Mid | 2 19.90 20.20 2013
50% High | 2 19.87 20.28 2013
100% 2 19.98 20.22 2017
_ Low CH Mid CH High CH
Band BW Modulation | Mode | MPR o0 Mz [ 1732.5 MHz | 1754.3 MHz
1RBLow | 0 21.85 22.22 22.20
TRBMid | 0 21.92 22.30 22.19
1RB High | 0 21.93 22.27 2217
QPSK 50% Low | 1 21.91 22.22 22.19
50% Mid | 1 21.94 22.24 2217
50% High | 1 21.88 22.27 2217
100% 1 20.95 21.21 2119
LTEB4 | 1.4 MHz 1RBLow | 1 20.76 21.08 20.96
TRBMid | 1 20.78 21.07 20.95
1RB High | 1 20.81 2116 20.94
16-QAM | 50% Low | 2 20.95 21.23 2111
50% Mid | 2 2115 21.25 2112
50% High | 2 2116 21.26 2112
100% 2 19.95 20.20 2012
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Average Output Power (dBm)
. Low CH Mid CH High CH

Band BW | Modulation | Mode | MPR —oo0 0 MHz | 836.5 MHz | 844.0 MHz
TRBLow | 0O 225 2248 22.74
TRBMid | 0 22.49 22.69 227
TRBHigh | 0 22.63 227 22.76
QPSK 50% Low | 1 2141 2155 21.62
50% Mid | 1 21.39 2163 2155
50% High | 1 2151 21.68 2153
100% 1 21.36 2153 2138
LTEBS | 10 MHz 1RB Low | 1 2128 2136 21.95
TRBMid | 1 21.25 2153 2184
TRB High | 1 2148 2156 21.94
16-QAM | 50% Low | 2 2043 2061 20.66
50% Mid | 2 2044 20.62 20.62
50% High | 2 2046 20.65 2058
100% 2 20.38 20.54 205

_ Low CH Mid CH High CH

Band BW | Modulation | Mode | MPR oo s MRz | 836.5 MHz | 846.5 MHz
TRBLow | 0 22.47 22.77 22.76
TRBMid | 0 22.35 22.79 22.66
TRBHigh | 0 22.44 22.85 2287
QPSK 50% Low | 1 21.52 21.74 2157
50% Mid | 1 21.54 21.76 2158
50% High | 1 2146 21.72 21.75
100% 1 2138 2165 2152
LTEBS | SMHz TRBLow | 1 2151 21.79 21.74
TRBMid | 1 214 2184 2167
TRB High | 1 2148 2183 2183
16-QAM | 50% Low | 2 2053 2085 206
50% Mid | 2 2052 208 2068
50% High | 2 2047 20.79 20.72
100% 2 20.42 20.74 2056
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Average Output Power (dBm)

. Low CH Mid CH High CH

Band BW | Modulation | Mode | MPR \—o> - iRz | 836.5 MHz | 847.5 MHz
TRBLow | 0 2244 22.76 2255
TRBMid | 0 22.50 22.79 22.75
1RB High | 0 2234 2281 2274
QPSK 50% Low | 1 2162 21.82 2161
50% Mid | 1 2164 21.86 2176
50% High | 1 2156 21.82 2174
100% 1 2161 2178 2165
LTEBS | 3MHz 1RB Low | 1 21.70 2158 21.39
TRBMid | 1 2175 2180 2149
1RB High | 1 2159 2183 2155
16-QAM | 50% Low | 2 2063 20.79 2158
50% Mid | 2 20.64 2077 2173
50% High | 2 20.56 20.73 2179
100% 2 2057 20.79 2072

_ Low CH Mid CH High CH

Band BW | Modulation | Mode | MPR = = WMHz | 836.5 MHz | 848.3 MHz
TRBLow | 0O 2244 2272 22.64
TRBMid | 0 2247 22.71 22.71
TRB High | 0 22.40 22.64 22.71
QPSK 50% Low | 1 22.40 22.70 22.72
50% Mid | 1 2243 22.68 22.75
50% High | 1 2243 22.64 22.76
100% 1 21.49 2180 2172
LTEBS | 1.4 MHz 1RB Low | 1 2125 2159 2149
TRBMid | 1 2122 2155 2150
1RB High | 1 2124 2153 2151
16-QAM | 50% Low | 2 2141 21.82 2187
50% Mid | 2 2143 21.82 21.91
50% High | 2 2144 2179 21.89
100% 2 2047 2081 2083

Report No: (NIE) 59509RAN.002A1 Page 35 of 152

2019-05-06




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

C.I.F. A29 507 456

D DEKRA

Average Output Power (dBm)

. Low CH Mid CH High CH
Band BW Modulation Mode MPR - 782.0 MHz -

IRBLow | O 22.65
1RB Mid 0 22.81
1RBHigh | 0 22.93
QPSK 50% Low | O 22.86
50% Mid 0 22.76
50% High | 0 22.66
100% 0 22.62
LTEB13 | 10MHz 1RBLow | 0 22.79
1RB Mid 0 22.95
1RBHigh | 0 22.91
16-QAM | 50% Low | O 22.84
50% Mid 0 22.63
50% High | O 22.70
100% 0 2254

_ Low CH Mid CH High CH

Band BW Modulation Mode MPR - 782.0 MHzZ -

1RBLow | 0 22.93
1RB Mid 0 22.86
1RBHigh | 0 23.07
QPSK 50% Low | O 22.74
50% Mid 0 22.84
50% High | 0 22.95
100% 0 22.78
LTEBI3 | SMHz 1RBLow | O 22.78
1RB Mid 0 22.84
1RBHigh | 0 22.95
16-QAM | 50% Low | O 22.75
50% Mid 0 22.85
50% High | O 22.82
100% 0 22.64

*Note: According to KDB941225 D05 SAR for LTE Devices, for LTE bands that do not support at least three
non-overlapping channels in certain channel bandwidths, test the available non-overlapping channels
instead. When a device supports overlapping channel assignment in a channel bandwidth configuration, the
middle channel of the group of overlapping channels should be selected for testing.
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Average Output Power (dBm)

. Low CH Mid CH High CH
Band BW Modulation Mode MPR - 710.0 MHz -

1RBLow | O 22.63
1RB Mid 0 22.66
1RBHigh | 0 22.34
QPSK 50% Low | 1 21.60
50% Mid 1 2143
50% High | 1 21.42
100% 1 21.38
LTEB17 | 10MHz 1RB Low | 1 21.85
1RB Mid 1 21.83
1RB High | 1 21.51
16-QAM | 50% Low | 2 20.61
50% Mid 2 20.63
50% High | 2 20.39
100% 2 20.38

_ Low CH Mid CH High CH

Band BW Modulation Mode MPR - 710.0 MHz -

1RBLow | O 22.96
1RB Mid 0 22.73
1RBHigh | 0 2254
QPSK 50% Low | 1 21.85
50% Mid 1 21.79
50% High | 1 21.67
100% 1 21.59
LTEB17 | SMHz TRBLow | 1 21.88
1RB Mid 1 21.73
1RB High | 1 21,54
16-QAM | 50% Low | 2 20.90
50% Mid 2 20.93
50% High | 2 20.81
100% 2 20.63

*Note: According to KDB941225 D05 SAR for LTE Devices, for LTE bands that do not support at least three
non-overlapping channels in certain channel bandwidths, test the available non-overlapping channels
instead. When a device supports overlapping channel assignment in a channel bandwidth configuration, the
middle channel of the group of overlapping channels should be selected for testing.
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2.4. Bluetooth

Band Mode Channel / Freq (MHz) A‘l’,ir;?: ((zgt:]‘;t
0/2402 10.11
B'“%?:‘g& BR 39/ 2441 10.04
( ) 78 /2480 9.83
0/2402 7.61
Béun‘ffgtgﬁsf’gz 39/ 2441 7.41
2 4 GHz 7812480 7.40
0/2402 7.60
B'“egOStFE‘SiDR?’ 39/ 2441 7.39
(& ) 78 /2480 7.41
0/2402 10.05
Bluetooth LE 39/2441 10.01
7812480 9.77
3. TISSUE PARAMETERS MEASUREMENTS
T Target Body Tissue Measured Body Tissue Deviation % Measured
(MHz) Permittivity | Conductivity | Permittivity | Conductivity | Permittivity | Conductivity Date
€ o [S/m] € o [S/m] € o [S/m]
750 55.5 0.96 56.19 0.96 1.19 -0.25 2019-03-13
835 55.2 0.97 55.88 0.97 1.23 0.17 2019-03-14
900 55.0 1.05 55.12 1.04 0.22 -0.80 2019-03-14
1750 53.4 1.49 52.32 1.50 -2.08 0.47 2019-03-19
1800 53.3 1.52 52.32 1.56 -1.84 2.52 2019-03-19
1800 53.3 1.52 52.21 1.46 -2.04 -3.75 2019-03-18
2450 52.7 1.95 53.11 1.99 0.77 2.27 2019-03-15

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 HSL750V2/MSL750V2

Water Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chiloride, 0 — 6%

Hydroxyethyl-cellulose Medium Viscosity (CAS# 9004-62-0), <0.3%

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing 5-chloro-2-

methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone, 0.1 — 0.7%

Head and Muscle Tissue Simulation Liquids HSL900/MSL900

Water Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chiloride, 0 — 6%

Hydroxyethyl-cellulose Medium Viscosity (CAS# 9004-62-0), <0.3%

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing 5-chloro-2-

methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone, 0.1 — 0.7%
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Head and Muscle Tissue Simulation Liquids HBBL1350-1850V3/M HBBL1350-1850V3
Water 50-73%

Non-ionic detergents 27 — 50 % polyoxyethylenesorbitan monolaurate

NaCl 0-2%

Preservative 0.05 - 0.1% Preventol-D7

Safety relevant ingredients:

CAS-No. 55965-84-9 < 0.1 % aqueous preparation, containing 5-chloro-2-methyl-3(2H)-isothiazolone
and 2-methyyl-3(2H)-isothiazolone

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

Head and Muscle Tissue Simulation Liquids HSL1800/MSL1800

Water Water, 52 — 75%

C8H1803 Diethylene glycol monobutyl ether (DGBE), 25 — 48%
(CAS-No. 112-34-5, EC-No. 203-961-6, EC-index-No. 603-096-00-8)

NaCl Sodium Chloride, <1.0%

Head and Muscle Tissue Simulation Liquids HBBL1900-3800V3/M HBBL1900-3800V3
Water 50-73%

Non-ionic detergents 27 — 50 % polyoxyethylenesorbitan monolaurate

NaCl 0-2%

Preservative 0.05 - 0.1% Preventol-D7

Safety relevant ingredients:

CAS-No. 55965-84-9 < 0.1 % aqueous preparation, containing 5-chloro-2-methyl-3(2H)-isothiazolone
and 2-methyyl-3(2H)-isothiazolone

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

4. SYSTEM CHECK MEASUREMENTS
4.1. Validation results for Body TSL

Date Frequency | SAR | Fast SAR | SAR 1 W Target | 1 W Norm. | Drift
(MHz) over (W/kg) (W/kg) | SAR (W/kg) | SAR (W/kg) | (%)
1gr. 2.29 2.29 8.68 9.06 4.32

2019/03/13 750
10 gr. 1.55 1.53 5.72 6.05 5.77
1gr. 2.93 2.93 1.1 11.59 4.46

2019/03/14 900
10 gr. 1.93 1.91 7.25 7.56 4.25
1gr. 10.40 10.40 38.7 41.07 5.64

2019/03/18 1800
10 gr. 5.39 5.59 20.5 22.08 7.20
1gr. 10.50 10.50 38.7 41.41 6.70

2019/03/19 1800
10 gr. 5.47 5.49 20.5 21.65 5.32
1gr. 13.70 13.50 50.1 53.20 6.18

2019/03/15 2450
10 gr. 6.22 6.17 23.6 24.31 3.02
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5. MEASUREMENT RESULTS FOR SAR (SPECIFIC ABSORPTION RATE)

5.1.

5.2.

Summary maximum results for 1-g body SAR measurements.
Position/ Reported Limit
Mode Distan (F?ehau“e"nec' ) | SAR1g | SAR1g
Istance quency (Wikg) (Wikg)
GPRS 4 slots Back face CH 251 1422 16
850 MHz 5mm (848.8 MHz)
GPRS 4 slots Back face CH 512 1474 16
1900 MHz 5mm (1850.2 MHz) ' '
WCDMA Back face CH 9400
Band Il 5 mm (1880 MHz) 0.989 16
WCDMA Back face CH 1512
Band IV 5mm (1752.6 MHz) 0.752 1.6
WCDMA Back face CH 4132
Band V 5 mm (826.4 MHz) 0.597 16
LTE Band 2 Back face CH 18700
1RB 5 mm (1860 MHz) 0.751 16
LTE Band 4 Back face CH 20175
1RB 5 mm (1732.5 MHz) 0.557 16
LTE Band 5 Back face CH 20525
1RB 5 mm (836.5 MHz) 0.487 16
LTE Band 13 Back face CH 23230
50% RB 5 mm (782 MHz) 0.474 16
LTE Band 17 Back face CH 23780
1RB 5 mm (709 MHz) 0.269 16
Back face CH 79
Bluetooth 5 mm (2480.0 MHz) 0.096 1.6
Maximum 1-g simultaneous multi-band transmission
. Max ¥ SARi Limit .
Transmission Mode Band SAR 1-g (Wikg) SAR 1-g Verdict
(W/kg) 9 (Wikg)
GSM / GPRS /EDGE 1900MHz 1.474
Bluetooth 2.4GHz 0.096 1.570 16 Pass
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5.3. Results for GPRS 850 MHz band - 4 slots.
i Dist Channel Estimated SAR 1-g| Power | Scale Reported Plot
Position | 1) | Frequency) | SAR 19 1 wikg) | Drift (%) | factor | SAR 19 | No
uency)l  (wikg) 9 ° (W/kg) '
Back CH 251
face 5 (848.8 MHz) 0.903 0.918 0.81 | 1549 | 1.422 1
Back CH 128
a0 5 (824.2 MH2) 0.833 0.887 149 | 1549 | 1.416
Back CH 190
face 5 (836.6 MH2) 0.717 0.757 -0.80 |1.585| 1.219
5.4. Results for GPRS 1900 MHz Band - 4 slots.
i Dist Channel Estimated SAR 1-g| Power | Scale Reported Plot
Position (mm) | (Frequency) SAR1-g (W/kg) | Drift (%) | factor SAR1-g No
quency) | (wikg) g ° (Wikg) | O
Back CH 661
face 5 (1880 MHz) 0.931 0.936 1.98 | 1.479| 1.384
Back CH 512
face 5 (1850.2 MH2) 1.02 1.02 2.09 |[1.445| 1474 2
Back CH 810
a0 5 (1909.8 MH2) 0.851 0.832 -0.23 |1.514| 1.265
5.5. Results for WCDMA Band i
| pist| Channel |EStiMatdigap 19| Power |Scale | PO piot
Position | m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
uency) | wikg) 9 ° (Wikg) |
Back CH 9400
face 5 (1880 MHz) 0.67 0.702 -0.80 |1.387 | 0.989 3
Back CH 512
face 5 (1850.2 MH2) 0.688 0.717 -0.57 |1.343| 0.974
Back CH 810
face 5 (1909.8 MHz) 0.593 0.616 -0.80 | 1.13 | 0.707
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5.6.

5.7.

5.8.

5.9.

Results for WCDMA Band IV

D DEKRA

.| Dist| channel |ESiMatdigap 19| Power |Scale | POt piot
Position | \m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
auency) | (wikg) 9 ° (W/kg) '
Back CH 1412
e | 5 |(17s26MHz)| 0516 | 0513 | 160 | 1355 0718
Back CH 1312
oo | ® (7124 MHz| 0397 | 0394 | 034 |1426| 0566
Back CH 1512
oo | ° | (7526 M| O 0541 | -057 [1374| 0752 | 4
Results for WCDMA Band V
i Dist Channel Estimated SAR 1-g| Power |Scale Reported Plot
Position | \m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
uency) | (wikg) 9 ° (W/kg) '
Back CH 4183
e | 5 | (ssoomuz | 0443 | 0482 | 035 |1164| 0561
Back CH 4132
e | 5 | (@bamiz | 0441 | 0468 | 057 |1262| 0597 | 5
Back CH 4233
e | ° | @acomuz | 0388 | 0423 | 012 |1472| 0497
Results for LTE Band 2 (1 Rb, 20 MHz, QPSK)
ip Dist Channel Estimated SAR 1-g| Power | Scale Reported Plot
Position (mm) | (Frequency) SAR1-g (W/kg) | Drift (%) | factor SAR1-g No
quency) | wikg) 9 ° (Wikg) |
Back CH 18700
e | 5 | (tasomHz | 0551 | 0876 | 023 1207 | 0751 | 6
Back CH 18900
e | 5 | (tesompz | 0504 | 0528 | 034 |1393| 0741
Back CH 19100
e | 5 | (to0oMHz) | 0464 | 0483 | 034 |1.365| 0664
Results for LTE Band 2 (50% Rb, 20 MHz, QPSK)
| pist | channel |EStMated | cap1g| Power | Scale |REPOMY | pio
Position | m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR19 | No
auency) | (wikg) 9 ° (W/kg) '
Back CH 18700
nce | 5 | (tscoz | 0387 | 0407 | 023 |1419| 0578
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5.10. Results for LTE Band 4 (1 Rb, 20 MHz, QPSK)

5.11.

D DEKRA

.| Dist| channel |ESiMatdigap 19| Power |Scale | POt piot
Position | \m) | (Frequency) | SAR 19 | (wikg) | Drift (%) | factor | SAR 19 | No
auency) | (wikg) 9 ° (W/kg) '
Back CH 20300
e | ° | (17abmHz | 0381 | 0388 | 183 |1361| 0548
Back CH 20050
e | ° | (1720Mbz | 0357 | 0365 | 171 |1406| 0531
Back CH 20175
tace | 5 |(17325Mhz| 0388 | 0398 | 126 |1365| 0557 | 7
Results for LTE Band 4 (50% Rb, 20 MHz, QPSK)
i Dist Channel Estimated SAR 1-g| Power |Scale Reported Plot
Position | )| (Frequency) | SAR 19 | wikg) | Drift (%) |factor | SAR 19 | Ng
uency) | (wikg) 9 ° (W/kg) '
Back CH 20300
e | 5 | (17a5mHz | 0303 | 0319 | 069 | 1409 | 045
5.12. Results for LTE Band 5 (1 Rb, 10 MHz, QPSK)
i Dist Channel Estimated SAR 1-g| Power | Scale Reported Plot
Position (mm) | (Frequency) SAR1-g (W/kg) | Drift (%) | factor SAR1-g No
quency) | (wikg) 9 ° (W/kg) '
Back CH 20600
tace | 5 | (aqmpz | 0306 | 0331 | 069 |1.185 0392
Back CH 20450
e | ° | @omuz | 0317 | 0341 | 093 |1222| 0417
Back CH 20525
mce | ° | @ssmry | O 0392 | -160 [1202| 0487 | 8
5.13. Results for LTE Band 5 (50% Rb, 10 MHz, QPSK)
| pist| channel |EStiMatdigap 19| Power |Scale | PO piot
Position | m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
quency) | (wikg) 9 ° (Wikg) '
Back CH 20525
e | 5 | (365My | 0288 | 0311 | 012 | 1208 0376

Report No: (NIE) 59509RAN.002A1

Page 43 of 152

2019-05-06



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.L.F. A29 507 456

D DEKRA

5.14. Results for LTE Band 13 (1 Rb, 10 MHz, QPSK)

.| Dist| channel |ESiMatdigap 19| Power |Scale | POt piot
Position | \m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
auency) | (wikg) 9 ° (W/kg) '
Back CH 23230
e | 5 | (eambz | 0381 | 0379 | 023 | 114 | 0434
5.15. Results for LTE Band 13 (50% Rb, 10 MHz, QPSK)
i Dist Channel Estimated SAR 1-g| Power |Scale Reported Plot
Position | )| (Frequency) | SAR 19 | wikg) | Drift (%) |factor | SAR 19 | g
uency) | (wikg) 9 ° (Wikg) '
Back CH 23230
tace | O | (BoMHz | 0408 | 0409 | 012 |1159| 0474 | 9
5.16. Results for LTE Band 17 (1 Rb, 10 MHz, QPSK)
i Dist Channel Estimated SAR 1-g| Power | Scale Reported Plot
Position (mm) | (Frequency) SAR1-g (W/kg) | Drift (%) | factor SAR1-g No
quency) | (wikg) 9 ° (W/kg) '
Back CH 23780
e | 5 | oomhz | 0222 | 0222 | 104 |1213] 0269 | 10
5.17. Results for LTE Band 17 (50% Rb, 10 MHz, QPSK)
| pist| Channel |EStiMatdigap 19| Power |Scale | PO piot
Position | m) | (Frequency) | SAR19 | wikg) | Drift (%) | factor | SAR 19 | No
auency) | (wikg) 9 ° (Wikg) '
Back CH 23780
e | 5 | (ooMHz | 0188 | 0184 | 012 | 123 | 0227
5.18. Results for Bluetooth BR 2450 MHz.
fp Dist Channel Estimated SAR 1-g Poner Scale Reported Plot
Position e SAR 1-g (Wikg) Drift factor SAR 1-g No
aueneyy 1 (wikg) g (%) (Wikg) '
Back CH 39
o 5 | 24400 MHz) | 00876 0.0831 4.47 1 0.083
Back CHO
o 5 | 24000 MHz) | 0089 00879 | -0.34 1 0.086
Back CH 79
o 5 | (24800 MHz) | 00931 0.0922 2.57 1.04 0.096 | 11
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5.19. Variability results.

D DEKRA

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, using the highest
measured SAR configuration for that tissue-equivalent medium.
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B Dist Channel Measured SAR | Repeated SAR Plot
Mode Position i | (e (19) (19) No
aueney (Wikg) (Wikg)
GPRS 850 MHz Back CH 251
4 slots face ° (848.8 MHz) 0.918 0.904 12
GPRS 1900 MHz Back CH 512
4 slots face ° (1850.2 MHz) 1.02 1.01 13
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Appendix C: Measurement Reports
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GPRS 850 MHz 4 slots — Back Face, d=5 mm — Middle Channel — Plot N°1

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-14

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10028 - DAC, GPRS-FDD (TDMA, GMSK, TN 0-1-2-3); Frequency: 836.6 MHz; Duty
Cycle: 1:2.26464

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.973 S/m; & = 55.864; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(9.78, 9.78, 9.78); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5 mm/GPRS 850, 4 slots, Mid CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 1.04 W/kg

Flat Phantom, d=5 mm/GPRS 850, 4 slots, Mid CH, Back face/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.69 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.918 W/kg; SAR(10 g) = 0.627 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.976 W/kg

-6.00

-8.00

-10.00

0dB =0.976 W/kg =-0.11 dBW/kg

Interpolated Max SAR Z Line(z)
—
B50MHZIGPRS B50, 4 slots; Mid CH, Back face;Zoom Scan;SARcube
B interpotsted medium
gRiEers vsed

12\

BN

o4

02

oo
0.000 0.008 G.o10 Q015 0020 0028 0,030 0,635
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GPRS 1900 MHz 4 slots — Back Face, d=5 mm — Lowest Channel — Plot N°2

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-18

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10028 - DAC, GPRS-FDD (TDMA, GMSK, TN 0-1-2-3); Frequency: 1850.2 MHz;
Duty Cycle: 1:2.26464

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.49 S/m; & = 51.84; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/GPRS 1900, 4slots, Low CH, Back face/Area Scan (111x131x1): .
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 1.20 W/kg

Flat Phantom, Faces, d=5mm//GPRS 1900, 4slots, Low CH, Back face/Zoom Scan (6x6x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.81 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) =1.02 W/kg; SAR(10 g) = 0.635 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 1.08 W/kg

-10.00

0 dB = 1.08 W/kg = 0.33 dBW/kg

Interpolated Max SAR Z Line{z)

—
1900NHZGPRS 1800, delots, Low CH, Back fateZoom Scan; 4R cube 0,
B interpotsted medium

pRiMEpiers used

14 \
12 \
1.0

0,000 0.005 6810 0015 G‘ICED G285 0,030 0,635
m
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WCDMA Band Il — Back Face, d=5 mm — Middle Channel — Plot N°3

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-18

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10011 - CAB, UMTS-FDD (WCDMA); Frequency: 1880 MHz; Duty Cycle: 1:1.95434
Medium parameters used: f = 1880 MHz; o = 1.53 S/m; & = 51.9; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/WCDMA Il, Mid CH, Back face/Area Scan (111x131x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.807 W/kg

Flat Phantom, Faces, d=5mm/WCDMA Il, Mid CH, Back face/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.504 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) =0.702 W/kg; SAR(10 g) = 0.448 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.761 W/kg

o=

-10.00

0dB =0.761 W/kg =-1.19 dBW/kg

Interpolated Max SAR Z Line{z)

—
goﬂwywcmmﬂ, Mid CH, Back face;Zoom Scan,SAR, cube 0

Markers
11

10
AN
SIEAN
o7
@08

=05 ~]
G4

03

02

o1

oo 3
0,000 0.005 6810 0015 G20 G285 0,030 0,635
m
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WCDMA Band IV — Back Face, d=5 mm — Highest Channel — Plot N°4

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-19

DUT: KONE Connection 220; Type: Router; Serial: 1D:778-566-345-541-262

Communication System: UID 10011 - CAB, UMTS-FDD (WCDMA); Frequency: 1752.6 MHz; Duty Cycle:
1:1.95434

Medium parameters used (interpolated): f = 1752.6 MHz; o = 1.503 S/m; & = 52.307; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/WCDMA IV, High CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.644 W/kg

Flat Phantom, Faces, d=5mm//WCDMA IV, High CH, Back face/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.814 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.829 W/kg

SAR(1 g) = 0.541 W/kg; SAR(10 g) = 0.344 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.578 W/kg

-8.00

-10.00

0dB =0.578 W/kg = -2.38 dBW/kg

Interpolated Max SAR Z Line(z)
—
1BOONMHZWCDMA IV, High CH, Back faceZoom ScanSAR;tubsd;
Bl interpolated madium
NRiNEAlErs used

o3 \
o7 \
0s:-
0.5-

o

£
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WCDMA Band V — Back Face, d=5 mm — Lowest Channel — Plot N°5

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-14

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10011 - CAB, UMTS-FDD (WCDMA); Frequency: 826.4 MHz; Duty Cycle: 1:1.95434
Medium parameters used (interpolated): f = 826.4 MHz; o = 0.963 S/m; & = 55.999; p = 1000 kg/m?

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(9.78, 9.78, 9.78); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5 mm/WCDMA V, Low CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.503 W/kg

Flat Phantom, d=5 mm/WCDMA V, Low CH, Back face/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.45 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.665 W/kg

SAR(1 g) = 0.468 W/kg; SAR(10 g) = 0.321 W/kg (SAR corrected for target medium)
Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.493 W/kg

-6.00

-8.00

-10.00

0 dB = 0.493 W/kg = -3.07 dBW/kg

Interpolated Max SAR Z Line(z)
—
BEOMH=MVCDNMA W, Low CH, Back face Zoom Scan SAR cube D;
B interpotsted medium
PiyEAlers used

07 forsan
(1

05- \
04

g ~

k]

0.2:

01
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0.000 0.008 G.o10 Q015 0020 0028 0,030 0,635
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LTE Band 2 — Back Face, d=5 mm — Lowest Channel — Plot N°6

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-18

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10169 - CAD, LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 1860 MHz;
Duty Cycle: 1:3.74111

Medium parameters used: f = 1860 MHz; o = 1.5 S/m; & = 51.83; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/LTE 2, 1 RB Low, Low CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.662 W/kg

Flat Phantom, Faces, d=5mm/LTE 2, 1 RB Low, Low CH, Back face/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.836 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.856 W/kg

SAR(1 g) = 0.576 W/kg; SAR(10 g) = 0.370 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.621 W/kg

o=

-10.00

0 dB = 0.621 W/kg = -2.07 dBW/kg

Interpolated Max SAR Z Line{z)

—
gﬂﬂM’HZ{LTEZ 1 RBE Low, Low GH, Back face;Zoom Scam SAR;cube 0

Iarkers

AN
N\
05 \

kg
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LTE Band 4 — Back Face, d=5 mm — Middle Channel — Plot N°7

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-19

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10169 - CAD, LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 1732.5 MHz;
Duty Cycle: 1:3.74111

Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.473 S/m; & = 52.483; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/LTE 4, 1 RB Mid, Mid CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.462 W/kg

Flat Phantom, Faces, d=5mm/LTE 4, 1 RB Mid, Mid CH, Back face/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.026 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.598 W/kg

SAR(1 g) = 0.398 W/kg; SAR(10 g) = 0.255 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.430 W/kg

-10.00

0 dB = 0.430 W/kg = -3.67 dBW/kg
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LTE Band 5 — Back Face, d=5 mm — Middle Channel — Plot N°8

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-14

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10175 - CAE, LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK); Frequency: 836.5 MHz;
Duty Cycle: 1:3.7325

Medium parameters used (interpolated): f = 836.5 MHz; o = 0.973 S/m; & = 55.865; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(9.78, 9.78, 9.78); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5 mm/LTE 5, 1 RB High, Mid CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.425 W/kg

Flat Phantom, d=5 mm/LTE 5, 1 RB High, Mid CH, Back face/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.542 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.564 W/kg

SAR(1 g) = 0.392 W/kg; SAR(10 g) = 0.266 W/kg (SAR corrected for target medium)
Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.416 W/kg

-6.23

-8.30

-10.38

0dB =0.416 W/kg = -3.81 dBW/kg

Interpolated Max SAR Z Line(z)
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LTE Band 13 — Back Face, d=5 mm — Middle Channel — Plot N°9

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-13

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10154 - CAE, LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK); Frequency: 782 MHz;
Duty Cycle: 1:3.75837

Medium parameters used (interpolated): f = 782 MHz; o = 0.984 S/m; & = 55.964; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(10.11, 10.11, 10.11); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5mm/LTE 13, 50% RB Low, Mid CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 0.470 W/kg

Flat Phantom, d=5mm//LTE 13, 50% RB Low, Mid CH, Back face/Zoom Scan (5x6x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.36 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.561 W/kg

SAR(1 g) = 0.409 W/kg; SAR(10 g) = 0.295 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.434 W/kg

0 dB = 0.434 W/kg = -3.63 dBW/kg

Interpolated Max SAR Z Line{z)
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LTE Band 17 — Back Face, d=5 mm — Middle Channel — Plot N°10

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-13

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10175 - CAE, LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK); Frequency: 710 MHz;
Duty Cycle: 1:3.7325

Medium parameters used: f = 710 MHz; o = 0.93 S/m; & = 56.59; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(10.11, 10.11, 10.11); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5mm/LTE 17, 1 RB Mid, Mid CH, Back face/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.248 W/kg

Flat Phantom, d=5mm/LTE 17, 1 RB Mid, Mid CH, Back face/Zoom Scan (6x6x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.09 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.297 W/kg

SAR(1 g) = 0.222 W/kg; SAR(10 g) = 0.162 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.229 W/kg

-3.00

-4.00

-5.00

0 dB = 0.229 W/kg = -6.40 dBW/kg

Interpolated Max SAR Z Line{z)
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Bluetooth BR — Back Face, d=5 mm — Highest Channel — Plot N°11

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-15

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

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

Medium parameters used: f = 2480 MHz; o = 2.05 S/m; & = 52.82; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(7.88, 7.88, 7.88); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/BT BR, High CH, Back face/Area Scan (141x161x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm

Maximum value of SAR (interpolated) = 0.125 W/kg

Flat Phantom, Faces, d=5mm/BT BR, High CH, Back face/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.081 V/m; Power Drift = 0.22 dB

Peak SAR (extrapolated) = 0.182 W/kg

SAR(1 g) = 0.092 W/kg; SAR(10 g) = 0.044 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.102 W/kg

-6.00

-10.00

0 dB =0.102 W/kg =-9.91 dBW/kg

Interpolated Max SAR Z Line{z)
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GPRS 850 MHz 4 slots — Variability — Back Face, d=5 mm — Middle Channel — Plot N°12

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-14

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10028 - DAC, GPRS-FDD (TDMA, GMSK, TN 0-1-2-3); Frequency: 836.6 MHz; Duty
Cycle: 1:2.26464

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.973 S/m; & = 55.864; p = 1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(9.78, 9.78, 9.78); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, d=5 mm/GPRS 850, 4 slots, Mid CH, Back face, Variability/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 1.01 W/kg

Flat Phantom, d=5 mm/GPRS 850, 4 slots, Mid CH, Back face, Variability/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.45 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.904 W/kg; SAR(10 g) = 0.613 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.962 W/kg

-6.29

-8.38

-10.48

0dB =0.962 W/kg =-0.17 dBW/kg
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GPRS 1900 MHz 4 slots — Variability — Back Face, d=5 mm — Lowest Channel — Plot N°13

Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-18

DUT: KONE Connection 220; Type: Router; Serial: ID:778-566-345-541-262

Communication System: UID 10028 - DAC, GPRS-FDD (TDMA, GMSK, TN 0-1-2-3); Frequency: 1850.2 MHz;
Duty Cycle: 1:2.26464

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.49 S/m; & = 51.84; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Flat Phantom, Faces, d=5mm/GPRS 1900, 4slots, Low CH, Back face, Variability/Area Scan (111x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (interpolated) = 1.21 W/kg

Flat Phantom, Faces, d=5mm/GPRS 1900, 4slots, Low CH, Back face, Variability/Zoom Scan (6x6x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.97 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.627 W/kg (SAR corrected for target medium)

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 1.08 W/kg

-10.00

0 dB = 1.08 W/kg = 0.33 dBW/kg
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Appendix D: System Validation Reports
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Validation results in 750 MHz Band for Body TSL
Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-13

DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN:1036
Communication System: UID 0, CW (0); Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o0 = 0.96 S/m; & = 56.19; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(10.11, 10.11, 10.11); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Configuration 750MHz, 2019-03-13/d=15mm, Pin=250 mW/Area Scan (61x91x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.62 W/kg

Configuration 750MHz, 2019-03-13/d=15mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 51.92 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 3.38 W/kg

SAR(1 g) = 2.29 W/kg; SAR(10 g) = 1.53 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 2.65 W/kg

-4.00

-6.00

-10.00

0 dB = 2.65 W/kg = 4.23 dBW/kg

Interpolated Max SAR Z Line(z)
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Validation results in 900 MHz Band for Body TSL
Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-14

DUT: Dipole 900 MHz D900V2; Type: D900V2; Serial: D900V2 - SN:1d007
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1

Medium parameters used: f = 900 MHz; o = 1.04 S/m; & = 55.12; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(9.78, 9.78, 9.78); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Configuration 900MHz, 2019-03-14/d=15mm, Pin=250 mW/Area Scan (61x91x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.37 W/kg

Configuration 900MHz, 2019-03-14/d=15mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 57.44 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 4.33 W/kg

SAR(1 g) = 2.93 W/kg; SAR(10 g) = 1.91 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 3.39 W/kg

-4.00

-6.00

-10.00

0 dB =3.39 W/kg = 5.30 dBW/kg

Interpolated Max SAR Z Line(z)
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Validation results in 1800 MHz Band for Body TSL
Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-18

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:2d099
Communication System: UID 0, CW (0); Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.46 S/m; & = 52.21; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Configuration 1800MHz, 2019-03-18/d=10mm, Pin=250 mW/Area Scan (91x91x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 12.9 W/kg

Configuration 1800MHz, 2019-03-18/d=10mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 91.81 V/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) = 5.59 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 12.9 W/kg

-10.00

0dB =129W/kg =11.11 dBW/kg

Interpolated Max SAR Z Line(z)
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Validation results in 1800 MHz Band for Body TSL
Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-19

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:2d099
Communication System: UID 0, CW (0); Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.56 S/m; & = 52.32; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(8.24, 8.24, 8.24); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Configuration 1800MHz, 2019-03-19/d=10mm, Pin=250 mW/Area Scan (91x91x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.3 W/kg

Configuration 1800MHz, 2019-03-19/d=10mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 90.64 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.49 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 13.3 W/kg

-10.00

0dB =13.3W/kg = 11.24 dBW/kg

Interpolated Max SAR Z Line(z)
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Validation results in 2450 MHz Band for Body TSL
Test Laboratory: DEKRA Testing and Certification, S.A.U; Date: 2019-03-15

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; o = 1.99 S/m; & = 53.11; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN7461; ConvF(7.88, 7.88, 7.88); Calibrated: 2018-06-25;

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

- Electronics: DAE4 Sn669; Calibrated: 2018-06-18

- Phantom: Flat Phantom ELI4.0; Type: QDOVAO001BA; Serial: SN:1060

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

Configuration 2450MHz, 2019-03-15/d=10mm, Pin=250 mW/Area Scan (91x91x1): Interpolated grid: dx=1.000
mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.2 W/kg

Configuration 2450MHz, 2019-03-15/d=10mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.96 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.17 W/kg (SAR corrected for target medium)

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

-10.00

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

Interpolated Max SAR Z Line(z)

— =
d=10mm, Pin=250 mW;Zoom Scan;SARcube 0 Markers

A
AN

0,000 0008 010 QG1E 0,020 0:025 £.030
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Appendix E: Calibration data
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B DEKRA

Calibration Leboratory of AN Schwaizarscher Kalibriardionst

Schmid & Partnor =2 8 Sarvice sulsss ¢ Mnlonnage
Engineenng AG , £ C Santsio svizaero o tarstura

Zeughhuastrasse 83, D008 Zurish, Switmriangd “(ﬁr S awlss Calibratinn Servive

Accradiind by the Sxfas Ascnsdiatine Survice (SAR)
The Swiss Ancreditation Secvice is one of the nignatorios to thy EA
Mudtiisteral Agreement for tha moognition of callbrativn cerfificates

cient  Dekra Spain

Accteditstion Na.: SCS 0108

Cartificate No: DAE4-668 Jun18

CALIBRATION CERTIFICATE
Cimjoct DAE4 - SD 000 D04 BM - SN: 660
Gnlibsaton procedute(s) QA CAL-0B v2Y

Calibration procedurs for the date acquisition alsttranics (DAE)

Caomtion dafe: June 18, 2018

This cafiimtion cuttificato dociamonts (e tracopdiiily 10 nEtiona! stimdards, whikh mades the pbysicsl units of Measusments (51)
Thm mausursante Ane e unceaiiilizs Wit confidence grekintiiity ars giveer ai thi followlng pages 3 ko pos of e carlificata.

All calibrazions fiwe Desn conducted in Me closed lubomtary faciity: ermironmant \EmpemaNuTe (22 « 370 and humidity < 70%;

Culittabon Equiproete used {MATE ciltics! for calibalion)

Srimary Sturdarts 0 # Cal Chistis | Ceariflesates Nos § Scivicdules Calitveation
Kaettvoy Miltimatar Typa #00) 5N 0610278 ATALG-17 (Na21082) Augin
Secundary Standards o Chack Distis (I ouea) Schaduied Chack
Autn DAE Ciibitstion Unft 5E UWS 853 AA 1001 (4AJan 18 (n housa check) In ficuse check: dsn-10
Cutitiontor Sos Vit Y BE UMSO0E AR 1002  td-duns1E (In houte chick) Int houss Chisdk: Jan-18
Kamo Funchon Signalure
Calitiralad by Etie Maminld Lubornstary Technician - ——
—
Appaied by “Sven Kihe . B : )
ot prme
'

Issuod: June 16, 2078

This caltraion peniifivate shivl col bs miprodiced scess in Hil wehout wettin afpeoye S the lborsary,

GCentificato No: DAES-66R_Jun1s Page 1ol 5
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Calibration Laboratory of S, S  Sehweiserisoher Kafinriersianat

Schmid & Partner % Service sutsse d'stakinnage
Engineering AG SIS C . purvisio svissae o tarutnts

Ziughausstssus 33, D004 Hurich, Swittorlantd % w.-. w@.}‘ S guius Calibriition Sarvice

Acqiaditsll by the Swiss Accedilanian Seryice (SA5) Ascregitation Ne,: SCS 0108

The Swiss Accreditation Sarvive is ope of the signatories to the EA

Muttiutaral Agrasmant for the racognition of calibration partificates

Glossary

DAE data acquisition electronics

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

roordinate system.

Methods Applied and Interpretation of Parameters
+ DC Voltage Measurarment: Calibration Factor assessed for use In DASY system by
comparison with a callbrated Instrumant traceable to national standards: The figure diven
corresponds to the full scale range of the voltmeter in the respective range.

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

« The following parameaters as dooumented in the Appendix contain technical information as a
result from the pardormance test and require no uncertainty.

« DC Valtage Measuremant Linearity: Verfication of the Linearity at +10% and -10% of
the nominal calitiration voltage. Influence of offset voltage is included in this
maasurament.

= Common made sensitivity: Influence of a positive or negative commor mode voltage on
tha differential measuremaent,

« Channej separation; Inflyence of a voltage on the neighbor channais not subject to an
input valtage,

e AD Converter Values with inputs shortad: Values on the internal AD converter
gorresponding to zero input voltage

« Input Offset Measurement. Output voltage and statistical resuits over a large number of
zero voltage measurements.

+ Input Offset Current. Typical value for information; Maxirmum channel input offset
current, not considering the Input resistance.

o Input resistance: Typlcal value for information; DAE input resistanca at the connecior,
dunng internal auto-zeroing and dunng measurament.

« Low Battery Alatm Voltage: Typical value for information. Below this vollage, a battery

alarm signal is generated.
« Power consumption: Typical value for information. Supply curments in various operating
modes.
Cantificats Mo: DAE4-658_Jun§ Page 2ot s
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B DEKRA

DC Veltage Measurement
AT - Convenar Hesolution nomms!
High Range 1LSE = 8.1uV tull range = <100, 4300 mv
Low Range: LS8 = &inV full ange = 1., «3mV
DASY massurement pammetsin Auts Zaere Time: 3 saf, Meaauring time: 3 sec
Calibration Factors X ¥ z
High Range 403.333 4 0.02% (k=2) | 403.888 =0.02% (k«2) | 404.237 4 0.02% (=2}
Low Range 305551 4 1.50% (k=2) | 3.97491 = 1.50% (k=2) | 297424 4 | S0% (k=2)
Connector Angle
|Connoclu Angle 10 ba usad In DASY system @20+ "
Certificate No: DAE4-680_Jun18 Pagodots
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

B DEKRA

High Range Reading (uV) Difference (uV} Emrar (%)
Channel X + Input 200031.33 28 Q.00
Channal X + Input 20010.62 502 003
Channel X ~ Input -20000,38 448 0.2
Channal Y -+ Input 200031 .41 280 0.00
Channia| Y 4+ Input 20008 93 3.54 ooz
Channel Y - Input -20002.37 282 0.01
Channal Z + Input 20003157 248 000
Channel Z « Input 20004 85 443 0.02
Channel Z ~Input -20002.38 263 -0.0%
Low Range Reading (W) Ditference (V) Error (%)
Channe! X + Input 2001 30 0,38 0.02
Channel X +Input 20170 08 0.09
Channel X - Input 97 81 072 -0.37
Channel ¥ + Input 2001 32 0114 0,01
Channel Y < Input 200 88 ) -0.35
Channe! ¥ ~Input 19896 .45 023
Channel Z = Input 2001 85 033 002
Channel Z + Input 200,06 054 027
Channel Z - Input -108 79 128 084
2. Common mode sensitivity
DASY mesagutamant parameters: Auta Zoro Time: § sec! Meaaurning lime: 3 sec
Commuon mode High Range Low Range
Input Voltage {mV) Average Reading (uV) Aversge Reading (uV)
Channe! X 200 1.94 086
- 300 0.73 <1.04
Charinel ¥ 200 10.37 10.32
- 200 1224 12,40
Channel £ 200 -0.48 885
. 200 7.28 7.28
3. Channel separation
DASY measurament ppramstom: Auto Zero Tima: 3 sso; Maasunng ne: 3 seg
Input Voltage (mV) | Channel X (zV) | Channel ¥ (uV) | Channel Z (V)
Charmnel X 200 - 212 348
Chunnel ¥ 200 413 - - 02
Channal 2 200 384 6.89 .
Cottiliaat; No: DAESE38_Jun1@ Page4 ol 5
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4. AD-Converter Values with inputs shorted
DASY measurmmant pamsmatams: Auta Zero Time: 2 5e0; Measunng nme: 3 seg

High Range (LS8) Low Fange (LSB)
Channel X 16078 18028
Channel Y 15788 165587
Channel £ 16985 16010

5. Input Offset Measurement
DASY measutement parsmaters: Autp Zero Time: 3 sec; Massurng time: 3 sec

B DEKRA

input 10MD
Average (V) | min. Ottset (av) | max Otfset () | % “’E'f}'“‘"‘

Channel X 017 081 1,00 0.40

Channst ¥ asa 015 234 042

Channel Z Q.09 .07 1,58 D44
6. Input Offset Current _

Neminal Input elreutry oftset current an all channels: <25tA
7. Inpul Resistance {Typical values tor Information)

Zeroing (kOhm) Measuring (MOhm)

Ghannel X 200 200

Channel ¥ 200 200

Charinel Z 200 200
8. Low Battery Alarm Voltage (Typizal valuss for infarmation)

Typical values Alarm Level (VOC)

Supply (« Veo) «79

Supply (- Vee) <76
9. Pawer Consumption (Typleal valuas for inlgrmatian) :

Typical values Switchad off (mA) | Stand by (mA) | Transmitting (mA)

Supply {+ Vee) +0m +6 14

Supply (- Vee) 001 -8 a
Cartificate No: DAE4-588_Jun1d PageS oS
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B DEKRA

Calibration Laboratory of oy
Schmid & Partner A\\_—,{Z’.\ S Schwalsartuchat Kalioreldlinest

c Sarvics sulsse Oétalonnige

Engineering AG & !
uqhgl:mu? %. 300 Zise/ch, Switenrtand ‘?:\\ = 8 owids m:wﬁu
Attrncited by e Swits Accracitalion Service (SAS) Avcreditstion Noi: SCS 0108
The 3lwins Accreditition Senvica i onn of the signatorion to the £4
Muttitatoral Agreemnnt tor the racegnition af calitiestivn certificates
Giles:  Dekra Spiin (Gt EXZ-TABTL Jun1 &
CALIBRATION CERTIFICATE
Oyt EX30V4 - SN.7481
Calloranon procedure(z) th?fg;:;g;  GAL-12v8, QA CAL-14.v4, QA CAL-23v5,

Cashbration pracedure for dosimetnc E-isid probes
Calbratinn dam: June 25,2018

Thin asiibeation cerifisals documnnts the tcauntsiity t nationsl staodunts, which roalag the ftysioel units of measwwmorts (81
The mmasurimurss ancl e Wicermeties with torfideace prahatilily se giver ar the iilowing pages and pre gt of the swifivess,

Al cattrations A bean sandlictad In ihe tlasad labocatary tasitty, Anvimnment epemiuee (22 2 45°C and tumatty < 70%.

Calomton Egupment was (MATE crincal for callbrooon)

Pomary Star 8] = Cal Date (Candicute Na ) S Cartiation
Sowtr mutat NRF SN 1047 TE Ud-Ape-18 (Mo $17-05672005573) Ape19
Powst ganser Nt 291 EN; 103384 M Ape-18 [Np. 21748672) A 19
Pownr ssser NFP-ZE1 HN 101245 Sd Ape 1 (Na. 21703870 Agma
Rafwronon 20 dB A SN:SH077 (3w) 4. Ape-Ah (No. 17.2082) Agrd
Rifimnos #rode ESYIVZ 6N 301y 30-Diac-17 INs. EB2M1S._Dyet?) Bec- 18
DAL SN BE0 21-Dat-11 {No. DAES.EBD_ Dect?) Dot
Seoandaty Standwos i Lheck Dute (n hooee] Sanodulet Chack
Fowey medm EAS108 5N GEATR3ETS TE-AQHTE in Nouse ehech Jun 8T I haune check: Jun-20
Pownr nenaor EA412X SN MYA1428087 L Ao 1 (I Frooume =feck Jun. 18] i baae check Jun )
Fowar sanoor £44 124 SN: 000110710 06:Apc- 16 I nousa chack Xin- T3} W NaysE chock: An-29
FF-guosclor WP 55400 BN US3M2001730 04 ALg-38 (I Pouiss chstk Jun-115) I house ehsoir Jdun-29

Arlgzor HP BTS3E SN USI7380585 18:0et-01 (in houns chetk O 17) m hauge check: Ou1-18

e Fisition
Caiibtatod ty' Cluioio Loutinr \atorann Technigian
<

tasund: June 24 2014

Trun sallbealion cortifioals $hall Nt Be repucuoed excant 7 Ml winow wilen spprovis of e Ssbormary.

Cartfcal Nor EXS-7481_Junih Page 10l 38
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Calibration Laboratory of S Schwsieerischer Kallbrardienst
Enginesring AG Servizio evizzeca di faniturn

Zeughausstonss 1, G004 Zurioh. Switeedand s Swiss Calibratron Sorvice

Aceredlied by the Sas Accaditaton Senics (BASS Accremiation No.: SCS 0108

Tha Swiws Accraditation Snrvice is ene of the signataces 1o th EA

Multimtoesl Agranmmisnt for the secoguition of calibration certificatus

Glossary:

TSL tissue slmulating Nquia

NORMX.y.2 ssnaitivity in frae spacas

Canvf sensiivity In TSLJ/ NORMyx, vz

nep diods comprassion pomt

CF crost factor [1/duty_cyels) of the RF signal

ABCD madulation cependent linearzaton parameters

Potarization ¢ o rofation around probe axis

Potanzation § i rotation arount an axs that i in the plaps normal 1o probe axis (8l measuremeant contar),
165, B =0 normal 1 probie axis

Cannector Anglé intormation used in BASY systam to abgn prove sensor X to the robst coardinate system

Calibration is Performed According to the Following Standards:

) |EEE S 1628-2013, "IEEE Recommented Practice for Determining the Peak Spatial-Averageo Specific
Absarplion Rate (SAR) in tha Human Hesd from Wirslsss Communications Devices: Measuroment
Technigues®™, Juna 2013

b} TEC 22089 ", "Maasyrement procedure for the essessment of Specific Atsarption Rato (SAR) from hand-
heid and body-mounted devices used next to the sar {fraguency mnge af 300 MHz (o & GHz)", July 2018

6 |EC 82208-2, "Procedure to determine the Spacific Absarption Rate (SAR) for wiralase communicaton devices
used in lose proximity b the human body (frequency rnge of 30 MKz to 8 GHz)", Marzh 2010

) KDB 86584, SAR Measuremon! Requirmmants far 100 MHz to 6 GHz"

Methods Applied and Interpretation of Paramaters; ‘ o

»  NORMxXy.r Asspssed for E-field polanzaton B =0 {f < 900 MHz In TEM-call; [ > 1800 MHz: R22 wiaveguida),
NORMx.y,z are only intermaediate values, |2., the uncertainties of NORMyx,y,z does.not affect the E7-feld
uncartainty inside TSL (see below Convl)

*  NORM{fxyz = NORMY .y, 7 * frequency_iesponse {see Fraguency Response Char). This ineanzangn
implemented in DASY4 soltware versions later than 4.2 The uncedaisty of the freguency raspansa in Included
In the stalec uncersainty of Canve

+ DCPxy.z: DUP ww nuthatical inearization paramelers ssaessed baged on tho dota of powee swaup withy CW
sighd! {no uncertainty raquired). DOP does not depend on frequency nar meadia,

+  PAR: PARis tha Pask to Average Ratio that is not calibrated but delermined based dn tha sigral

o

o Axyz Bry,r Cxyr Dy VRxy.z A, B, C, (1 are numerical inearizaton parmmelers assassed hesad on
the dats of powsr sweep for specific modulation signal. The pammetsrs do oot depend on frequancy noe
media. VA is the maximum calibration renge exprassed in RMS valtage acress the dioda.

«  ConvF and Boundary Efect Parameters. Asasssed in at phantom using E-tiold (or Tempaorature Transfe
Standard for f < 800 MHz) and inside waveguioe using anaiytical iold distibubons based on power
measureaments for 1> B0 MHz. The same selups aro used for adsessant of tha paramstars spplled far
boundary compensatlon (alpha, depth) of which typicsl Urcertainty values are given Thirbe patametirs are
used in DASY4 software 0 improve probe Scouracy close to the boundary. Thirsensitivity In TSL carmesponds
o NORMx.y, 2 * ConvF wheraby the unceralnty carresponds 10 hat glven for ConvE. A fragusncy dapsndent
Convi H Ia used in DASY versian 4.4 and higher which allows axtending the velidity from + 50 MHz 1o 2 100
MHz

*  Sphoencal isotropy (30 deviation trom isofopy)! in 2 tield of low gredients realized using a fint phantom
axposed by a patch antannz. ) _

*  Sensor Offset! The sensor affset coresoands fo the olfeet of virtue messiirsment contat fram the prote tip
(on probe axE), No tolemnce required. )

s Canneclor Argle The angis |s assessed using the information gained by detarmining the NORM [na
uncestainty réquirad).

Cartticate No: EX4-7451_ Junia Bage 2 ol 12
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30V —-SneTam June 20,2018

Probe EX3DV4

SN:7461

Manufactured:  Seplember 6, 2016
Calibrated: June 25, 2018

Calibrated for DASY/EASY Systems

{Note! mon-cempaiible with DASYZ2 systam)

Cenificote No; £XX3-7481_Jun1b Papo 3 of 39
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EX3OVE—EN 7481 June 252018

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

Basic Calibration Parameters

Senwor X Sensor Y SensarZ Unc (h=4) |
Notm (eVIvimy's* 048 0.40 0.40 + 101 %
| DEP [mVI" 945 958 653
Meodulation Callbration Parameters
mo ' Communication Systom Nama A B8 c ) VR Une"
! a8 | amviv d8 | mv | (o)
0 | ow X | 00 a.0 10 000 | 1820 | $36%
i ¥ 0o 00 10 3400
| Z | 00 00 10 1511
Note: For getads on UID parametans see Appandix.
Sensor Model Parameters =
cT | c2 a ™ T2 3 T4 TS T6
o ¥ v maV? | maVv" ms = e
x 48.65 372.9 37.29 6648 0.600 5004 0.252 0527 1.008
Y 44.98 3353 358,55 7918 0404 5000 0, 0308 1.602
3863 | 3022 35, 5734 0.646 5 000 0.855 0350 1.007

The reported upcertainty of measurement s stated as the standard uncertainty of measuramant
multiphed by the coverage facu;g k=2, which for a narmal digtribution corresponds to @ coverage

probability of approximately 95
* o uncwitniones of Nty XY, 2 6 ol lfect v E7 ek Lowsertatiy vsids TIL (see Sages 4 and 4)
¥ Nutsrcr i it ; 08 Rguied.
;&wh catormined uaing = maw, deviation fram bnar response apshng mcisaguiar disTounon B & expressed for ne susiae of
v
Cartifcsle N EX3-7461_Junts Piige 4 of 38
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EXS0VE- SN:7489 June 24 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

MM © P::Im' cmuvuy ConvEX | ConvEY | QanvFZ | Alpha® m‘ ;hu:ca
450 435 .87 1105 | 105 | 1105 | 044 | 130 | £133%
750 418 089 1033 | 1033 1033 ! 060 | 080 | £1Z0%
an 41,5 0.87 9.8/ 9.67 a7 046 | DBS | 4120%
1810 40,0 1.40 8.31 8.31 831 029 | B84 | +120%
2000 40.0 140 818 a18 818 026 | 007 | +120%
2450 392 160 7.80 .80 7.80 032 | 000 | =120%
2800 300 1.98 7:31 7:31 7.31 040 | 0B8 | +120%
5200 360 4:66 5.89 5.83 5.83 040 | 180 | £131%
5300 a5y 4.78 580 560 560 040 | 180 | £131%
S600 354 547 505 505 5.08 040 | ¢80 | +131% |
5800 353 6.27 523 | 523 5.24 cap | 180 | =131%

“Fmguency vatdty abive 300 Wz of + 100 W2 anly apples wtmwuumnmumraoeq sae || resbicied 10 x 30 Mz The
mul»hmhﬂ&ldho(:mv&‘mﬂmnwmuoumw‘wwmmmmvul e frnquency bond, Frecannsy wafifity,
Seiaw J00 Mitx = 4 10, 36 40, 10 aret 70 M for CoowF assacsmnnes 8t 30 64, 123, 130 ard 220 Mis resgostivaly, Ao & SN fmuency
numymm-m':dmﬂoum
Al rogueocen beliw 1 Gz, the validiy of liwsun prmmeion (eand o) cam bo rlosed i ¢ 108 I llguid comparmation foamuts 19 supied 1o
Tosasund SAR walins, Al taquirciss aboys 3 Gz, the valliity of Uesie pernmsters o o ) K omsincied S ¢ 5% Thie sroatanty s 0 HE5 of
ngumnqhmmwﬁnmm
' ar datenmined dunng cabraton. SPEAG waerants that the mmaimng devaton 4o 1o e boundary s altar componnizon s
mnwn:mhrmmammm ntammhmummnyumlmmummmm
CEG Boundsy.

Codificae No: EX3-7451_Jun1g Fags Sof 3=
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EX3DVi—EN7961 June 24, 2018

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

Calibration Paramater Determined in Bady Tissue Simulating Media

1 (HE) pm:y' cmmy- LonvEX | ConvEY | ConvFZ | Alpha® o‘:;;‘ (':::3
450 657 0.94 1M45 | 19456 | 1195 | 008 | 126 | +133%
750 555 0.96 1041 | 1011 | 1011 | o048 | ps0 | sd20%
800 55.0 1.06 978 8.78 0.78 041 | 042 | +120%
1810 533 1.52 8.24 B.24 8.24 D33 | 097 | £120%
2000 533 152 788 750 793 | 040 | 085 | s120%
2450 527 1.85 788 188 784 031 | 0e5 | +420% |
2800 62.5 216 7.52 752 7.62 025 | 088 | s120%
5200 490 530 405 498 4,56 80 | 180 | £131% |
5300 454 542 477 477 477 050 | 190 | £131%
5600 48.5 577 418 4.18 .18 B50 | 190 | #131%
5800 482 6.00 441 441 441 050 | 190 | :134%

¥ Foaquantty vellity abiove JT0 MH2 (4 & 100 Mt ardy apgbes tor DASY v2.4 an highut (sen P*age 21, slie | s resbtiched 16 2 50 MMz, The

uncurtainty & tha RES of the ConvE uncsrtiinty o ol fmaumq.ugm wnanrialnty inF tha indeated fraquency buod, Fracusnsy walidity

Gnkaw 100 MH )16 2 10, 25, 43, S0 and 70 MHa for Conyl masssmonts at 30, 44, 128, 150 und 220 Mits raszectively, Alove § S8z foguancy

valigity can bo esanded 12 110 MH ) ) )

* At frmuencion beiow T-GHE, tho vl of sl paimmebats (1 o) cas b e o 8 10% If ligud compareation femia s mpleltle

meess od BAH valhire, Al fequancies abave 3 Gdz, tha uslidify of Ussun Dorsmelive b and o} = restricied b = 5% Tha unceterty b 1he G55 o

i Cund# Untestisletty Sy onticated (g Hisssce GHIRTHINR i

"Nﬁunqah e determimnit durng calibraton. SPEAG warants 1t the rmaming devissen s 1o the baundary aftwot attor pompensation i

mymn * 1% fot fmquancies Balow 3 GHE and palow £ 2% for freguences betwann 3-8 SHs at any datance larger than half the peooe &9
1 $he bountdary : : . '
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B DEKRA

EXADVA— SN T4S1 Jiine 25, 2018
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.5% .
F :
o, ! ! |
i: | |

- Tt et il bt 54 —
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g 1 - ~— =i e 2 i - B

C e L : [

For = PG W f—

[ -« _L i — i\ i -_

g oG F I l ‘ l

Loy — ¢ L ~-»~’—-~ e f

o ! !

-

w 0.7":‘ - + I l i
084 f f ———— i
057 = = T T lllx.‘lIA[LJL,j,,;J

0 500 1000 1500 2000 2500 3000
[MH)

Uneertainty of Frequency Response of E-field: £ 6.5% (k=2)
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BEX30W- SN 7461
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz.R22
s " i -":'!:; o4 ;‘..:;ﬂ "5 '.. :.h e ' ]
gackais s TR .
Ter x v F 4 2] x ¥ z

B DEKRA

dupa 2, 2018

Spiatissiaiiasiag

o

1
|

084 — T ——— ] - .;. t _1_ —
i i i

g o ,.'“ E oo 3
i ad i e S s it B o i naaa
1

108 30 3 0
=
wm'm

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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D DEKRA

EXI0VA- EN-7481 Juno 25, 2918
Dynamic Range f(SAR}z.q)
(TEM cell, fovu= 1900 MHz)
= ;3——«3“ 1 TR | ""!Tj*""'ﬁ';.., ST
S M S P
)
W
Uncartainty of Linearity Assessmunt: £ 0.6% (k=2)
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EX30VI- SN;T401 Junp 28,3018

Conversion Factor Assessment

1= ¥00 MHz WGLS RS (M_comf) Te 1810 MHLWGELE R22 (H_comly
w
3 )
" \ {
2., s>
: Z |
i 5°
10 -
L . L - ahtrelt » n n -~ -li . . 7\‘ » .'f.r: -3 = e
LE A ‘li:f« nu: m:t
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
1.0
08
0.8
04
§ 53
& 0n
8.02
L4
L0
08
-1.0
o

10 <04 -03 L& Q2 00 02 Q4 A OM 18
Uncortainty of Spherical isotropy Assassment: £ 2.6% (k=2)
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EX30Vé- SNT401

B DEKRA

Justs 25, 2000

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

Other Probe Parameters
Sansor Arrsngement Triangular
Connector Angle () 1028
Machanical Sutface Datection Mode anzbind
Optical Gurfase Datection Mods dishiblod
Probe Overall Lorgth 337 mm
Probe Body Diametar 10 Mt
Tig Langt: 9 mm
Tio Gaamator 25 mm

Probe Tip 1o Sensor X Gaibraton Pairt T mm
Probe Tip to Sensor ¥ Calibriition Poimt 1 mm
Prabe Tip to Seasor Z Calibraton Point 1 mm
Rocpmmended Maasureman! Distance from Surfuce 1.4 mm
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EXIOVA- N 7461 Hine 235, 2010
A__{%cndlx: Moduhﬁonwc-llbraﬂonl’anmm =
1 Communication System Name A 8 S o VR Mq
’ ' 48 | dBvv a8 mv unc’
(k=2)
[i} cW % il H.00 %nL 0G0 | 1523 | =a6% |
Y | _ooo 0.00 1400
Z 000 [ oo 00 1181,
ma» SAR Validatan (Gauatw, 100ma, 10ms) | % | 101 HIES | 7.44 | 10. 20 | zuE%
Y | 173 [ BA1 200
- z T G208 | 760 200
:;%11» UMTS-FID (WCOMA) x| o 6682 | 1455 | 000 | 1500 | tRO%
Y| 1@ 6787 | 1554 Y
Z | 083 6853 | 14 150.0
10012 | JEEE B02. 110 WIFi 2.6 GHz (DSSS, 1 x| Vo4 BI02 | 14606 | OA3 | 1500 | +98%
CAB )
Y1 11 E458 | 15.10
Z '1",‘0‘:; 8104 | 1434 %g
100019; 5&&113 v;nn 24.GMz (DS5S- x| an 8628 | 1ani 7] 500 | £906%
AR DM, B Megrs
Y | ai7 BEAD _ 10.68 150.0
N 2.1 468 A0 | 16.81 RELY]
100Z1- | GSMFDO (TTIMA. GMSK) X | 40 %Tv 1202 | 238 | 600 | +t66%
DAC
Y | 2603 __%_Q.n %,
Z | 518 7406 | a0
0053 | GPRSED0 (TOMA. GMEK, TN ) X 7380 | 7087 | V2e2 | 657 | 600 | s8E%
DAC )
Y | 1345 | Bags | 17ad 500
Z | 445 7220 | y3aa 50.0
w‘ng- GPRS-FDD (TOMA. GMSK. TH 0-1) X | 214 &r65 | 104s | 086 | 600 | =S6%
0
Y_| 16000 | 10514 | 2170 —eo0
A X 7168 | 1200 o1
;qms» EDGE-FDO (TOMA, BPSK TN (] x| 3w 6751 | 2402 | 1257 | 00 | £96%
AC
Y | <88 7495 | 2857 500
) Z | aer 703 | 2apS 0 ]
E:acm EOGE FOD (TOWA, BFEK, TN 0:1) X | 703 8601 | 22081 | 050 | N00 | +98%
Y | 748 | G236 | jo@ [E
2| 628 B3g8 | 2931 4]
%27- GFRSFDD (TDMA, GMSK, TN 0-1-2) X | 122 0523 | &57 | %00 0 | fo0%
Y | 10000 | 10513 | 2068 0.0
Z | 217 7017 | 1060 8.0
_é%zs- GPRSFD0 (TDMA, GRESI, TN 0-1-2- X | 0s €10 | 448 | 358 | 1 08 %
Y_| 10006 | 10835 | 0.8 100.0
Z | 0 647 | 6803 100.0
10029 | EOGE-TO0 (TOMA, SPGK, TN O-1-2) X | 42 Bt | 207 | 780 | 300 | z0E%
| DAC : —
Y | A&7 7748 | 255 80.0
== Z 1 A3t hty | Mo 0.0
0630 | {EEE 602 15,1 Sasstoatn (GFSK, DHT) | X | 132 o487 B58 | =30 | 700 | #98%
CAA
Y D noo | 10333 | 2048 70.0
Z ] 15 6630 | 9 70.0
wv EEE 802.15.1 Blustoaih (GFSK, OHI). | X | 024 G000 | S66 188 | 1000 | 460 %
Y | 10000 | vooes | 1753 1000
2| o 0000 | 371 1000
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EXAOVH- SN 7461 June 25, 2014
&32- IEEE 8(:2.15.1 Blestonlh (GFSK. DHB) X | &2 0.4 137 117 [ 1000 | =BEW
Y | 005 1818 100.0
Z | 2285 | noe3 | 1a4_ 00.0
10033 | TEEE 802.15.1 Shuetonth (PUA-DGPEK, | X | 488 | 7941 | 1842 | §30 | 700 | S4EW
TAA oH1) —
¥ | 570 | 6409 | 2145 700
- Z | 3s4 | 7N a2 70.0
1003 | IEEE 802 151 Blunkceh (PAEDGPER. | X | 165 | 6940 | 1463 | 188 | 1000 | 28 %
CrA: DHY
Y | 208 | 7307 | 1847 i
o z A% | Bh3 1309 1000
0038 | BO2, 161 oth (PeDaPsh. | X 29 67,90 356 | 17 | w0eD | s36%
CAA OHE)
¥ | 60 J088 | 151 100.0
Z | 114 | ee53 | 1204 <
D030« | |ESE 802 151 Blusluoth (B-DPSK. OH1) | X | 6,82 8288 | 2063 | Gag | 700 | +0.0% |
CAA
Yy | 757 | 814 70.0
== Z | a7 | 80ss %ﬂu T0.0
10037 | [EEE 802.10.1 Blustool (&-DPSK, OHI) | X | 156 | €343 | w447 | 188 | 1000 | <08% |
CTAA
Y | .84 7227 561 1000
Z | 13 | 6770 80 100.0
10038° | TEEE 807,15 1 Bluetaath (5-0PSK. 0HE) | % | 131 6820 382 | 117 | 7000 | =95 %
Y | 181 | 7088 | 1635 100
F3 115 65681 2 [iTiE4]
10038 | COMAZO00 (1xRTT, RGT) P HERE] 06 | 1628 | pon 600 | =28%
| SAB.
Y 1.94 73217 | 1538 1500
Z | 18 | eri8 | fzo3 60,0
10047~ | 18-54 ) [S-1S6FDD (TOMAFDM, Pi4- | X | 185 | &501 | @27 | 798 | 800 | 206%
CAR | DGPSK, Haltrte)
Y 15 7040|3471 0.0
Z | 303 | eeod | usx 50,0
W&A IBOVEATIADES FO0 (FOMA, FMD X 018 [ 126 157 | 00D | 500 | 180 %
Y | 00c | 10583 | 568 60,0
Pl 12481 | 4.78 1500
&«- (g:r TOU. TOMAFOM, GFSS. Full X | aw 1247 | 1380 | 250 | Z96%
, 28)
Y i &7 71.82 47 2650
Z | 430 | @r6e | 18060 | 250
10046- | BECT (TD0, TOMAFOM, GFSK, Dout | X | 3.81 8807 | 1228 | 1078 @ 400 | =o8W
CAA Siot 12)
Y | sa8 01 | a8t 5.0
21 wi0_| esET | 1260 400
émm UMTS-TOD {TD-SCDMA. 1 28 Mcpa) X | 802 8378 | 2039 | 903 | %00 | #8B%
Y | 3458 | 0174 | z388 0.
Z | 88 | Bass | 2007 0.0,
g}cﬂa- EDGEFDD (TOMA AR TND1ZY | X | 358 7255 | 254 | 655 | 000 | =96 W
=y Y1 S04 1287 | 2288 100.0
: Z | 392 | 71038 | 2218 I
Tﬁﬁ IEEEBRNOWIFIZAGH DSSSZ | X | 108 | 8375 | 1504 | 081 | 1100 | =06%
_CAB Mups:
¥ | 315 | o433 | 1550 1100
2| ti4 73 | 4485 110.0
10000~ | 1EEE 302110 Wir| 2.4 GHe (USSS, 58 | X | .08 46 | 228 [ 180 | 1100 | T9EW
cap Mbpsi
Y | a8 985 | 3383 110.0
Z | 3 8r0r | 2202 160
Gertflicate No! EX2.7461_Jun18 Pago 130l 28
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EX30VA—SN;T4B1 June 25, 2008
10087« | [EEE 802 19 WiFi 24 Gz (DS9S, 11 | % | V75 | 7378 | 1811 | 204 | 1100 | £66%
CAl wops)

¥ = TAGT | 1A N8 16,0
Z 1 168 : 1 1100
10002~ | (EEEHO2. V1AM WIFI S GHz (OFDM. 8 | X | 457 | #6830 | 1034 | 049 | 1000 | 15.8%
| CAC | Mbps)
Y | _Aa60_| easo | 1042 000
- Z | @48 | ee4s | 1 1000 ==
10083 |IEEE B02.1nh WIFi 5 GHZ (OFDM.8 | % | 458 | 8841 | 1640 | 072 | 1000  <66%
CAC Mbge) ‘
Y | at 2364 | 18649 1000
. Z | _aA7_| Bas51 | 1848 ur_«%_
10004~ | JESE BOZ 1 1am WiFi b GHz (OFOM, 18 | % | 467 BEER | %564 | 0BE | 1000 | =6B%
CAC Mbps) |
Y | 488 | dass 7w
Z | a7z | Bard | 1850 1000 =
10086 | [EEE 802 11l WIFi 5 GHz (OFDM, 18 | X | 472 BES3 | 888 | 121 | 1000 | t08W
CAC Mbiga)
Y- a7 6672 | 1875 0]

= Z 4§ BOAC | 1064 1000
10066- | IEEE 002 1 1a/h WiFi & GHz (OFDM. 24 | % | 4,72 6631 | 1aMY | 188 | 1000 | £90%
Cac =]

‘ Y | 478 %6.08 | 1088 100.0
R Z | 4 684 | 1677 | 3600
s‘::cm- [EEE HO2 11ah WIF| 5 GHz (OFDM. 38 | X | 500 63 | 1122 | 208 | 1000 | *3.06%
Y | 507 | 8683 | 1728 00.0
488 | B6.77 | 17.22 (L.
10068 | IEEE BGZ 11ah WiFs 5 GHE (OFDM, 48 | X | 604 8684 | 1740 | @58 oo | =98%
CAC Mibps) |
¥ | 504 8880 | 1745 100.0
Z | 49 | 6ege .57 1000 |
T9008D- | JEEE 202 11ah WIFI 5 GHz [OF0M, 04 | X | 6,12 BBBE | 1755 | 267 | 1000 | <80 %
| CaC Mbps)
¥ 12| 66R1 | 1764 100.1
o zZ 4.97 72 15 | 100!
2&”- TEEE 802114 WIF| 2 4 GHz X | AEa | BB28 | 07 | 198 | 00 | o6 %
(DSSEOFDM, 8 Mipe)
Y | a6t §m 1714 1000
Z | a 44 | 1708 1000
10072- | IEES BO2 110 WIFi 24 GHz X | a7 | 658 723 | Z30 | 1000 | =00%
| CAB | (DSSSIOFDM, 12 Mhps)
Y | 480 6875 7% 1008
Z | 467 | &Bes 7 1000
10073~ | IEEE BO2.17p WIFi 2.4 GHz X | 4Bz | oasy 748 | 2ZB3 | 1000 | :00%
CAR [DSESHICFDA. 18 Mipn)
= Y | aba GGt | 17.67 AG0.0
Z | %72 66.78 | 17.62 131
10074~ | IEEE 802 190 WIF| 7.4 GHe X | %78 | ©o4r | 760 | 330 | 1000 | s08%
cAR (DSBEOFOM. 24 Mugs)
Y ! 48 & &0 100.0
. Z 471 .67 17.64 100.0
gz& mes'm.nqwufl 24 Gz X [ a8 Bo50 | 1707 | 38: | 900 | =26%
| {DSSSQAFON, 38 Mhps} —
Y 8874 17.55 - B0.O
. Z i%“« =X 1788 90,0
é",‘}," [EEE B02.11g WiF ”Z‘f’ 24 GHz X | 481 | €37 | 1788 | 416 | 300 | =898%
| CAB | (DSSSIOFDM, 48 Mbps)
¥ | 484 | oom2 | 1608 £
Z | 475 | 6653 | N2 0.0 _—
10077~ | JEEE BOZ.110 WIFi 2.4 GHa X | aB3 6035 | 1600 | <80 | 00 | 288 %
CAB (OSSS/OFTN, 54 Mops)
Y | 486 | B6A7 | A4 9.0
Z | ats | 865 | 1812 0.0
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D DEKRA

EXIOVA- SH 24l Hte 25, 2090
gq:t COMAZO00 [1xRTT. HCT) X[ a (3 1087 | 00O | 500 | +96%
Y | o0& 8633 | 1250 A0
Z | 085 | s252 | wvod 150.0
é%pz :s«ns;iaﬁuommmu.m x| 067 €00 | 306 | 477 | 800 | =9.0%
CAB | DOPSk, Fulinato)
Y | 140 €298 | 400 80.0
e . Z | 068 | €000 | 204 80.00
Dv?;b‘o- ‘GPREFDD [TOMA, GMBK, TH 0-4) X | z18 | &7 051 | 686 | 600 | =86M
Y | 10D.00 | 10615 | 2672 600
Z | 325 7102 | 1210 800
éxma « | UMTE-FID (HEDPA) X | 172 | 8rze | 1&an | 608 | 1 TH8%
Y| the | sdva | & i
Z | 1e0 B749 | 1511 160.0
c‘:k? UMTEF00 (HSUPA. Subilest 2) X | 108 6723 | 1526 | OO0 | 1500 | 29,6 %
Y | 180 | 8o | wmee 150.0
) Z | 163 fra2 | 1607 150.0 |
1mcouso-' EDGEFDD [TONA. BPEK TN 04} X ror B512 | 2994 | 955 | B0O | f90%
Y | 723 BY.48 | 30.08 600
‘ ‘ Z | &40 B407 | o0as B0
10100 | LTE-FOD (SC-FOMA, 100% RS, 20 X | 302 | 6eda | 16.40 | 000 | 1500 | £00W
| CAD Miz. QPSK)
L A ) ’E 1654 1500
Z | 790 | E96A | 18.3F 1500 =
10101, | LTE-FDD (BC-FDMA, 100% RB, 20 X | s18 | erss | 1575 | 0.00 18"%.(: T00%
cAD Mz, 16-QAM)
Y | 322 | ®780 | 159% 160.0
Z | a0s 6710 | 15868 | 1s0c
10102~ TE-FOO (BC-FOMA. 100% 88, 20 X | AZ8 724 | 15847 | OO0 | 1600 | =96 %
CAR bz, #4-QAMY
Y .32 8757 RN 150.0
- Z | 310 6713 | 1578 | 1500
W | LTE 700 (56-FOMA 100% AB, 20 X% | s0n 7235 | sa62 | 388 g‘ﬂ_ B
CADR Mz, QP
Y | S48 7387 | 9 5.0
Z | 483 7231 | 468
g‘lom- mmm 100%, R, 20 x| 520 IV | 1876 | 3BE | @60 | #96%
; :;; 774 | 1348 B30
] E 7032 | 107 66.0
10105- | LTE-TDD (SC-FOMA, 100% A8, 20 % | 484 | casd | 1877 | S8t | Bao | £90%
CAD Mz B4-QAM)
¥ 7120 | 1854 5.0
Z | aon 7073 | 1931 §5.0
10108. | LTEF00 (SC-FDMA, 100% RS, 10 X | 284 GO2¢ | 1624 | 000 | 1600 | =96% |
CAE Mz, QPSK! e
T Y | 272 | owna 1667 160.0
. Z | 280 @% 16ts = "“;8':3 —
W08 | LTET00 (SC.FONA, 1001 RS, 10 X | 281 6711 | 1564 | D00 | 1608 | =06
| CAE MHz 15-QAM) -
Y | 287 | 6750 | +580 150 ¢
Z | 270 G701 | 64 160,
10110 | LIE-FRD (SC-FOMA, 100% RB, 5 MHz, | X | £12 6333 | 158 000 | 1500 | z96%
CAE LPSK) L
Y| 220 | 6aes | w62n 1600
Z | vpa 6814 | sar 1500
10111. | LTE-FDD [SC-FOMA, 100% RB, 5 MHz, | X | 2 G790 | 1581 | 000 | t500 | =60%
| CAE 1E0AM)
Y | 281 6853 | 1626 I50.0
2 242 68.04 1670 150.0
Carmficate No! EX37a61_Jun’d Page 1501 39
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D DEKRA

EX30VA-SN.THE) June 25,2010
10112- | LTE-FOD (BC-FOMA. 100% 78, 10 X | 2% [ 0792 | 1672 | 000 | 1500 | £5.6%
MMz, Ga-QAM)
Y |_a00 ;ign 15.96 3580
Z ZE &ror 15.60 150.0
10113 | LTE-FDO (SC-FOMA_ 100 RB. 5MF= | X | 2&a 13 | 1607 | OO0 | 1500 | 496%
CAE 43.QAN)
Y | 276 | 6888 ! 1638 1800
Z | 2 8825 | 158N 150.0
10118~ | IEEE BUZ 110 (HT Greesdinid, 135 X | sor | t7os | 1838 | 00D | 1506 | £SO %
CAC Mhps BPSK)
Y | sob | 022 (213 1500
Z | 4856 0695 | 1038 150,0
10116 | IEEE 802190 (T Graenfeis, 81 Mops, | X | 538 6720 | 1646 | 000 | 1500 | s0n%
CAC 160aM) ‘
Y1 5% 8701 | 1St 1500
Z | 520 | 807 : 1500
1016 [ |EEEB02.110 (HT Goeanfield, 136 Mbps, | X | 648 | 67.25 | 1042 | 000 | 9500 | 08 %
CAC B4-DAM)
¥ | _Bi8 | Brd1 | 164h 150
— 2| 503 | &rin | 1837 150.0
10117- [ IEEE 802 110 (HT Moo, 1.8 Mbps. X 5,02 0889 | 1833 | 000 | R0 | 298 %
CAC _825K) .
Y | 505 | 0700 | 1641 500
Z |_ 483 | eao2 | 1633 60.0
gcw- TEEE BOZ 110 (A1 Mixed, 81 Mops, 10+ < | 546 | G744 | 1680 | @00 500 @ +95%
W Y | 544 G750 | 1661 160.0
== Z | 335 | ores | 661 500 |
10116 %pnzm (HT Mixod, 135 Mops. 6= | X | 5.14 B7.20 | 64D | 000 600 | 88N
o R 738 | (BA7 1500
Z ! am 717 | 16 150.0
1010 | LTE-FOD (SC-FONA. 100% R8. 16 % | azs 67.24 | 1678 | GO0 | 1500 | 88 %
CAD M, 16-0AM) .
Y 6768 | 1600 150.0
Z 1 2 G713 | {563 | L)
10149 | LTEFOD (SC-FOMA, 100% RB, 15 X | =42 | nr36 | thar | 000 | 1500 | 296%
CAD Mz B80AM)
' Y | 348 | @08 | 1817 1500
T Z | %31 | ®i28 | a0 500
$0142. | LTE-FDO{SC-FOMA, 100% RE. 3NHx, | X | 18 8323 | 153r | poo | 1500 | 296W
| CAD LQPSK) _—
¥ [ 188 8505 | 1504 150.0
= = Z | 174 5704 | am 150, =
10143 | LTEFDO (SCFDMA, 100% RE, 3MMH2. | X | 237 G55 | 1548 | COD | 1800 | =96%
CAD 16-CAM)
Y| 248 BE43 | 1567 150.0
Z | aan 6833 | 4@y 150 1
10148 | LTEFDD (SC-E0MA, 100% AD. I MHE, | X | 218 gait | 1278 | 009 | 1 a6
CAD HeoAM)
Y | 220 BETS | 1415 150.0
2| 148 o5k | 12m 150.0
1085 [ LTE-FDU (SCFINA, 100% 18 1.4 X | 105 6368 | 1058 | GOG | 1500 | =96 %
| Mz QPEK)
Y 155 644 | A1a7 1500
Z . 079 | pi3r | aag 50,0
10146. | LTE-FDD (SC-FOMA, 100% KB, 14 x 60 8402 | 030 | pOo | 1500 | ten%w
CAE MHz, 1B-0AM)
Y 147 A0 957 1500
z 1.% 8157 | 776 150,
10147- | LTEFDD (8C-FOMA, 100% RB, 1.4 8 [IRE ) 6621 | 1083 | oo0 | 1500 | =9.6%
CAE MMz 04.0AM)
: Y It BA40 | 7021 1500
Z | 128 6210 | BiE 150.0
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10143- | LTE-FDD |SC-FOMA. 50% RB.20 MH | X | 282 | €717 | 15468 | 000 | 1600 | s08%
CAD 15-CAM)

== Y| 368 56| 1506 150.0
Z | 2 “gm 1558 504
10160- | LTE-FDD (SC-FOMA, 50% BB, 20 MHE. ar18 | 1570 | o0 0 | 88 %
CAD S4-0AMY -
Y | 30 6158 | 1609 150.0
= z 23 6714 | 1865 | 15010
T0YE%. | LTE-TDO (SC-FOMA, 507% RB. 20 MRz, | % ;18 7453 | 1883 | 388 | 640 | z96%
£AD QPsk) : . .
Y a7 T5.66 20 42 5.
Z 1 002 7474 | 1098 6.0
10152 | LTE-TOO (GO-FPMA, 500 1B, 20 MHz, | % | &8¢ 7081 | 1BTA | @88 | 650 | =96%
cAD 10-QAM) L
Y | 485 TI58 | {ROD B0
z 450 1858 650
10183 | LTE-TDD (BOFDMA. 60% KRB, 20 MHz | X | 543 FIBS | 59 | 298 | 650 | too6%
CAD 564080
Y | _&e8 7253 | 1988 (=)
Z | 4ad J178_| 1945 650
10154- | LTE-FDO [SCFDMA 50% AE. 10MHz, | X | 217 BRAD | 181D | 000 | 1500 | £90 %
LAE QPSK)
Y | 225 | oa40 | 18 750.0
i y .= ] 5857 | 15 150.0
0155 | LTEFOD (GG-FIMA, 50% RB, 10 MR, | X 2% U797 | 1583 | 000 | 1500 | +G0%
| OAE 16-QAN) — -
Y | 281 Bona_ | 1628 500
2 | 243 | 6807 | 1573 150 0 =
10156- | LTEFDD (BCFDMA S0R BB 5MHz, | X | 173 | DBZS | 1807 | 000 | 1500 | =00%
| CAE QPEK)
V| b4 Gail | 1572 600
Z | 158 6761 | 143 SO0
10167- | LTE-FDD [EC-FOMA, S0% RA G Mz, | X | 185 | @655 | 1070 | 000 | 1809 | Z98%
CAE AE0AM)
¥ [ 205 | &38 | sam 160.0
N Z | 1 .70 | 128 150.0
IBIEE. | LTE-FDD (SO-FONA, 50% RiL, 10 a4, | X i%‘;' 8820 | 1617 | 0.00 1%. 0o %
CAE 64-CAM] ‘
¥ | 337 | 0876 | @44 150,

= : Z | 258 | oB3s | 1593 1500
10155 | LIE-FOD (SCFOMA, 50% ABL 5 MHz, | % | 206 67.02. | 1400 | 000 | 20 | =Ra%

| CAE B0AM)

Y| 297 6788 | 1448 1600
Z | 18t 92, 160.0
10160~ I&NTE\PDU {BC-FOMA, 50% R, 16MHz, | X | 288 BA4S T‘ufg% D00 | 1600 | =aa%
¥ | 273 | 6888 | 1644 1500
Z | 268 6345 | 3604 50.0
10161- | LTEFDD (SC.FOMA, 60% RB, 16 MRz | X | Z84 G794 | Y068 | 0On | 1600 | 4584
cAD L-CIAMY -
Y | 280 753 | 3594 1E0.0
- . Z | 212 5T.09 | 1553 5.0
0168 | LTEFUD (BUFUMA, S0% RE. 15 MHz | X 6727 | 1880 | Do0 | 1500 | z86%
CaD B4.QANM) ' —
Y | 301 67, 16.05 %0
= Z | 284 | a7ai | V668 1500
0166 ‘*’E‘J’Dj (SCFONASO% FB, 14MHe | X | 345 | 6912 | 1078 | 9 | 3400 | =89%
- Y| 33 |"eiss | 18#0 600
Z | 33¢ Q%__ 15,12 140.0
10167~ | LTE-FOD {BC-FOMA. 50% RB. 14 Neds, | X | 422 | Tt.7 908 | 801 | 1600 | 186 %
CAE 1RQANY
Y | 400 7158 | 1400 1%8_.0
Fal R 72741 1880 160.0
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10185 | LTEFDD [SC-FOMA, 50% B, 1 A MHz. | X | 475 7428 | 2080 | 201 | 1500 | +88%
CAE 63-0nM)
Y | A5 | 7A02 | 704 1500
Z | as 2109 1660
10188 | LTE-FDO (SC-FOMA, | RB, 20 MHz, X | 286 14D | 407 | 1500 | 200% |
caD Qs v
Y 273 6793~ 1Ed 150.0
) Z | 274 BE 51 [E5) 50,
10170~ | LTE-FOD (S0-FOMA. 1 RB, 20 MHE. x| 3 T4AT | 2083 | a0t 0| tiE%
CAD 18.0A0) — =2
Y 366 73N 2053 150.0
) 2 190 7544 218 1500
T0177- | LTE-FOO (SG-FOMA, 1 FE, 20 MHZ X| 37 [ eam3 | 1778 | 3061 | 1500 | =96 %
AAD 4-Qah) : = i .
Y | 287 6981 | 17, 190G
2| aos | 7027 | tane 150.0
1072 [ TE-TDO (SC-FRMA, 1 AR, 20 Mitz, X | 474 | Bood | 2382 | 6OZ | 650 | =96%
QAD QPsKy
¥ 5 07 8258 | 7484 650
2 a97 78 83 650
10173 | LTE-TOD (5C-FDMA, | RB, 20 MHz. X 78 | 6572 90 | 002 | 550 | £986%
CAD V5-GAM)
¥ | 753 | 8662 | 2409 g
Z | 1 B7.93 | a0t =
10174 | UTE-1D0 (BC-FOMA, 118, 20 Mz x| &oa TOh? | 2124 | ©607 | 65 50%
cap 64-LAMS
Y | @33 | Bz7 | 2240 5.0
, 2| 537 | Boye | 2195 B
bélii'vb. g,g;g-s‘ﬁ TSC-FOMA, 1 10, 10 iz % | 282 | 68168 | 1821 | 301 | 1500 | *96 %
N | F68 | &r84 | 1793 150 |
Z | 270 | 6818 Jg;.g_s 150.0
1M76- [ LTEFDD (SC-FOMA, 1RE, 10 MRz X | 385 | 7438 | 2081 | 3aD1 | 1600 | z86%
CAE 16-QAM)
Y 3.656 774 2052 % i
Z | am AT | 2144 ]
10177- | LIE-FDD (SC-FDMA, 1 AB. § hiHz, X | 2ma 687 | ASZ | 301 | 1500 | =88%
L GAG QFSK) :
: Y | _an G778 | 1804 ]
Z . 273 | 6832 | 1846 1506
"““ﬁ-gs LTE-FDD [BC-FOMA. T REC G M, 16- | X | 390 | 7A14 | 2067 | 301 | 1500 | 206 % |
Y | am | 7353 | 2043 150.0
= | 387 7523 | 2132 180
10179- | LTE-FO0 [SCFOMA, | WS, 10 Mz, ¥ | a8 | rvea | @At | 300 | 1500 | t08%
CAE 64.QAMY
Y | 337 7186 | BG4 t50.0
Z | 342 7282 | 1657 150
10180- | LTE-FDD {SG-FDMA. 1 BB, SMHZ B4~ | X | 318 | 8578 | 17.73 | 301 | 1400 | +00% |
CAE QM) g
' Y | 298 | €965 | 17.81 1500
Z | 304 | 7021 8,08 150.0
10181 | LTESDD (BCFOMA, 1 1B, 16 M. X | Ipe T @830 | V8HT | 307 | 1800 | =95 %
CAD QPSK) ~ : I
Y [ 270 6770 | 1803 600
z 272 &330. 1845 1600
WIE2- | LIEFDD (SG-F0MA, 1 RB, 15 MHz. X |30 TAN1 | 2966 | 301 | 1600 | 6%
CAZ 16-0AM] il
Y | 38 7150 42 1600
Z | 388 7520 | 2130
10163 | |TEF D0 (SG-FDMA, & RS, 16 MHz. X | 318 | eara | 732 | 301 0 | a0 % |
ARG G4-LAM) .
¥ | 29 | GO0AS | 376G 150.0
Z | 304 | 708 | 18 1600
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0184- | LTESDD (SCFDWA, | RB, 3 MHE, X[ 285 | 6635 | 833 | anT | 500 | s46% |
CAD QPSIY
Y 7Y £7.01 18.05 1500
Z 273 33 | 1847 150.0
0I5 | LTEFDU (SCFOMA. 1 RB, 3 MHz, 16- | X | 592 7419 | 2070 | 301 | 1600 | <96%
CAD DAM) :
¥ | 363 | 7386 | 2048 50,0
: 2| 388 | 7520 | 2135 1500
10186 | LT -Fon [SOFOMA, 1 RB, SMHzZ, - | % | 317 | GaB | 17,76 | 201 | 1600 | =88%
| AAD 2AM)
Y| 297 6848 | 17.00 150.0
Z|_aos 1807 15010
10187 LTE-FDD (BCFDMA, 1 RB, 1.4 MHz, X 288 88,40 1840 am 150.0 +58 %
CAE apsK) o .
¥ | 272 | or@e | 16.12 5.0
Z | 274 | ons2 855 1500
I0188- | LTE-FDD (SC-ETN, 1 RB, 1A WHE X | 406 | 7494 | 21,38 | 30 | 1500 | t00%
CAE 1B5-QAM)
Y| 375 7425 | 2088
. Z | 403 | 7611 | 2160 50,
10188~ | LTEFDD (BOFOMA, TRB, TAMHE | % | 324 | 7024 | 1604 | 307 | 1500 | t66%
M ‘ Y | 304 | easi 51 50.0
[ 5] 17. .
Z | 313 Y072 | shar 50.0
W0183- | TREE 804,170 (HT Groonfieln, 6.5 Vops, | X | 445 | 6542 | 1608 | 000 | 1500 | +88%
CAC BRSK)
Y | _eaa ;g.a 1818 150.0
Z | 434 | 6Bz | 1602 ;
10194. | IEEF 802 11 (HT Groenfield, 38 Mbpe. | X | 462 | 6874 | 1648 | 400 1’%505“1%‘ 05 % |
CAC 16AM)
v | 4 [e) 150.0
Z | a3 | eara | 1045 155.0
ADY85. | FEEE BOZ 110 [HT Gresnfisid, 05 Mogs, | X | 465 66,77 | 162Y | DoD | 600 | =96 %
CAC 04-GaM) =
Y| 463 B7.0) | 1631 150
Z | 453 | poax | 1647 50,0
10996 | [EEE BU2110 (1T Yked, 6.5 Mops, K| 445 | 6540 | 1608 | D00 | 1400 | =96
hriny BPsK) " _ _ v o
¥ 4 48 &3 16,18 140.0
Z | 433 54 | iG0d 1600
10167- | JEEE 832170 (1T Mexod, 29 Mepy, 16- | % | 483 | @876 | 6.20 | 000 | 1800 | 10.6%
CAG DAM)
Y| 488 | eroo | 1630 1%,1
Z | 450 16.16 150, ]
1D188- | JEEZ B0Z 110 (1T Mixed. 65 Mogs. B4~ | X | 486 | 6678 | 1022 | 000 | 1550 | 350%
CAC QAM)
¥ | 439 | 6703 532 150.0
Z | 452 | 6683 | 6.0 1501
Y0210~ | [EEE BOZ 117 (1T Minod 7.2 N, X | &40 | 6540 | 1B, 000 | 500 | =05 %
| CAC BPSK) ' —
Y 443 G55 16.14 150.0
= Z | a2 887 | 1598 500
10220- | iEEE &02.11n {HT (ixnd, 43,3 Mbgs, 16- | X | # 613 | 1640 | 000 500 | #8A8W
CAC QA ' ‘ N
Y| 4065 | 668! | toem 1
Z 440 8677 1615 150.0
10221~ | IEEE 802,17 (NT Vixed, 722 Mbps, 63- | X | 487 | G872 | 1821 | 000 | 1500 | S68 %
Cac QaMy
V| &7 | ga#s | 1630 50,0
Z 454 Jé 18.17 50.0
10222- | HEEE BO2.11 (HT Mived. 75 Mbqrs, X | 600 66 1632 | 006 | 1500 | =96%
CAL BRSIC o
Y 5 f7.10 1840 1330
F3 n% BEB0 | 1631 1500 —
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é%n 1EEE BOZ 11 (HT Mixe=, 50 Mups, 18- | & | 531 5713 | 146 | 000 | 160C | =98%
¥ 8732 | inad [0
Z | 518 | G733 | 1644 50,0
10224 |EEE EQZ.11h {HT Mixed, 150 Mbps_ 04~ | X &08 aros 10.37 000 00D | tO9B%
CAC GAM)
Y . 807 | wra1 | 163 150.0
- Z | 494 | 6700 | 1029 50.0 o
, émnzzs- UMTSFOD (HaPAY) X | 271 6587 | 1513 | 000 | 1500 | 460 % |
Y_|_ 277 | o628 | 1533 50
Z| 280 | ®s589 | 1482 150.0
0226 | LTE-TDD (SC-FOMA, 1RE, 1.4 MHZ, X | 82§ | #&8r | @439 | 607 | 650 | s00%
CAA 18-0aM) ‘ :
Y | @pi | #¥Ee | g BHD
Z | 83z | 8935 BED)
10227- | LTE-TDD (SC-FOMA. 1 3B, 1.4 MHz. X | 788 | B&AS | 2283 | 00z | 680 | <0E%
AN £4.0AM)
R 2337 B0
Z | 788 | ﬁ,‘g_ 243 850
(10226 | LTE<TDD (SC-FOMA, 1 50, 1.4 MHz. X | b686 | 8488 | 2n72 | 602 | 630 | t9B%
CAA aPSEK) :
¥ ; -aa:g 25487
Z g 25,77 65.0
&? ﬁnm {SC-FOMP, TRE. AMHZ 18- | X | 762 ﬁ',ﬁ" 2385 | 802 | 650 | 296%
Y | 748 | b6y | 2494 650
Z | 7785 | ®A05 | 2508 Gh.0 =]
0740 | LTE-TO0 (SC-FDMA, 1 RB. 3 Mz, 64 | % | 721 | 8347 | 2282 | 602 | 650 | £98%
| CAB QaM)
Y 71 33 40 2205 B0
Z | 7az | 8a04 | 2370 5.0
10231- | LTE-TDD (SC-FOMA. 3 RS, 3 MHz, X | A 8411 | 25%F | 02 | €50 | t08% |
CAE QPEX
Y 518 1311 3510 850
_..» Z | &8a 204 | 2935 50
103 | LTE-TOD (8C-FOMA T RB. S Wiz, 18- | % | 740 | As8t | 23584 | G02 | 650 | t968%
LAD QAN
' Y | 147 BOE] | 2433 850
_ = Z| 7 BH02 | 2508 G50
10233 | LTE-TD0 {S0-FDMA, | R8, sMHz 84 | X | 7. 8345 | 2141 | 6O2 | 650 | +06%
oA QAN ’ -
Y | 76| b4an | 2204 650
Z | I 8501 | 2969 860
1074 | LTE-TDD (SCFDMA, 1 RE, 5 Mz, X | 561 8332 | 2400 | 602 | 650 | 298%
AL QPEK;
Y |_&0% [V E] z«uz 654
2 | 488 | asin | 24t 65.0
10235. | LTE-TDD (SCFDMA, 1 RE, 10 MHE X |78Y | BG83 | 2085 | 007 | 650 | £6A0%
CAD 1E-LIAM)
Y| 788 34 65
Z | 777 | 8806 08 ; =
10236- | LTE-TD0 (BCFOMA, 1 BB, 10 MHz. X | 742 | Ba5T | 2255 | 603 | 69 Te0%
cAD E4.GAM) _
Y | 723 | B4S0 | 2268 5.
Z | 748 | eB18 | 9313 65
10737- | LTE-TDD (BC-FOMA, | 1B, 10 MHz X | 671 B4 18 | 2533 | &02 | B8, 1E0%
CAD QPSK). e
Y | 547 | Bai& | 2841 [
Z | 4 8297 % 5.
azga- l;m (SC-FOMA. 1 R, 15 MHz 3 I A 8578 | - a0z | G54 T80%h |
== ¥ | 755 | Bhse | 24az2 66,0
Z | 74 5709 | 2504 B5.0
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EXA0V4- SN 1461 Junn 25, 3016
fozag | [TETUD (SC-FDMA, 1 KB, 15 \eiz. X 72 | 8342 | 2260 | €02 | €50 | toaw
CA feoah

Y | 713 | B4 2283 950
Z | 757 iﬁ 2368 650
10240 | UTE-TR0 (SC-FDMA, 1 1E. 15 WMHZ. X | 858 | Ba11 | 2622 | Go2 | 650 | +90%

_CAD QFSK)_

Ve8| Be0 | 2540 65.0

== Z | 483 | 8794 | 38535 0
T0241. | LTE-TOD [SC-FOMA SO0% RB, 1.4 M=z, | X | B67 | 7725 | 2341 | 688 | 650 | £0.0%
CAA 16.0AM)

Y| & 7798 | 2867 =

Z | 6 7873 | 2414 850 |
10242- | LTE-TDD [SC-FOMA. 60% AB, 1.6 MRz, | X s% | 258 | 688 | 650 | s90%

CAA B4-QA

¥ 20 | 7890 | 23 65.0

2 82| voss | 2298 I )
10243 | LTE-TDD {S0-FOMA, 50% RS, 14 MAz. | X 00 | 7e3d | 2205 | hob | ho0 | za6%

QPSK) :

Y | 624 | 7ae8 z.zau?s 65.0

= Z | 483 | 72a3 a i}

10244- [ LTE-TOD (SCEMA, 50 RB, SMHZ | X | 408 | 7055 | 1580 | 368 ‘g‘gfc» =06 %
CAB 16-QAM) o . —
. Y | 385 | To2 an &0
Z | 353 £a.03 a 1 €50
10245- | LTE-TOD (SC.FOMA S0% RE.3MHz. | % | 403 | 7013 | 3550 | 308 | 880 | ta8%
| CAB S4-OAM) -
Y | 390 | Gegr_| 1642
Z | _3AT_|_6BM2 | 14 [
10248~ | LTE-TDD (SCFOMA, 50% AR 3 MRz | % | 3 7246 | 1820 | 354 | Gao | z906%
 CAB QPEK)
Y | 380 | 7384 | 1755 85.0
. 21 302 | rmodo | 16 £5.0
10247= lize-ma"@x DWA 0% RE. 5 Mie. | X | 383 TOEF | 6 308 | 650 | 0.6
; ¥ | a0 7100 | 1702 [
Z | 340 | 8513 | i&59 5.0 =
10248 | LTE-T00 (BG-FOMA. 0% R, 5MHz. | % | 288 G389 | 1653 | 308 | 850 | 200 %
CAD B4-0AM)
Y apz | 7088 | 16 G50
Z | 348 72 | 1609 _BBQ
10248 | LTE-TDD {(5C-FOMA, 50% RB, 5MHz. | X | 450 %ﬁu B3z | 380 | 060 | 260%
CaD CRSK)
Y| 4w | 7745 | 2005 05.0
Z | 416 16| 18, B5.0

10260~ | LTE-TDD [SC-FOMA, 50% RB. 10 MHz, | X | 448 %‘ #0857 | 589 | 650 | zan

| Al 10-LAM)
= Y | 488 7357 | 3882 650,

I~ Z | & 7200 | 1a2n )

10253- | LYE-T00 (8G FOMA, 50% RB, 10 MHE. | % 4.%01 S| 78S | WA | 388 | 650 | +no%
GAD 64-0AM] :
Y. | 471 71.78 874 5.0
Z | &3 | 7071 | 1800 5
[ 10252— | LTE-TOI0 (SG-FDMA, 50% 8, 1OMNZ | X | 500 | 7R06 | 2056 | 308 | 650 | 06%
CAD QPSK)
¥ | Gk 7771 | 2121 850
Z | 482 1850 | 2057 250
10253 | LTE.TOD (SC-FOMA SO% RBISMHZ | X | @727 | 77044" | (851 | 088 | 50 | £306%
CAD AB-DAM)
Y| 487 | 7133 | 18.85 660
Z | 452 oy | ojeNe 850
g:ga- LTETOD {SC-FOMA S0W RAE, 15MHZ | X | S0z | 7132 | 1924 | 398 680 | =296 %
Y | 618 7200 | 1958 88.0
Z . 4u3 | 7t | jane ;
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EXI0VA- §N7487 Jube 25,2018
1SS | LTE 10U (SC-FOMA, 50% HB, 15 Mz, | & | 4.90 T3W1 | ‘A0 | =08 | 650 | ze&n
GAT QRSK)

¥ .22 7488 | X35 65,0
Z | _as1 7416 | 1991 &5
10256- | LTE-TDD (SC-FDWA. 100% RE, 1.4 X| 3317 | 6888 | 1296 | 88 | 650 | aB%
TAA MHz, 18-0AM)
Y : 35 | &6 12.04 85,
| Z | 2354 04 11.01 450
10257- | LTETOD (SCFOMWA. 100% RB, 1.8 X | aoe Anes | 12255 | 388 | B30 | tEB W
CAA &2-AM] 2
Y 03 BSEE | 12.49 850
: Z | 251 30| 1088 060
0258 | LVE-TUD (SC-FOMA. 100% RS, 14 X | z68 22 | W02 | 398 | 660 | 400%
Y| Zz8a e809 | 145d BE.10
Z| 214 8566 | 11.85 —E5.
1025% | LTE-TID (SC-FOMA. 100% RE, 3 MHz, | X | 217 Ti24 | 1777 | 908 | 860 | z06%
CAB 18-LAM)
Y| 455 7204 | 1811 8510
== Z | _AB7 | 7057 | v200 E50
10200- [ LTE-TDO (SC-FDMA, 100% R, d MHE. | X | €23 7108 | 70 | 34| &0 | ruEw
AR B4-0A3)
¥ 435 i 18.01 5.
Z | a9 “i%.av 16.90 . G5,
(10261 | LTE-T00 (GG-FOMA, 100 AB, 3MHz | X | A31 | 7538 | 1057 | 508 | 65 1906%
| cae o . :
% A8 | 71679 | 2009%
430 7518 | 1818 5.0
TO22- | LTETDD (GG FOMA, 100% FB. G M. | X | AB7 | 7276 | 18 388 | B50 | t8B%
CAD 1B-QAM) |
Y | 485 | 7a5z | 1988 =T
Z | 445 | 7259 | 19.24 5. =
10263 | LTE-TDD [(SC-FDMA, 100% N8, 8 MHz, | X | 455 7103 | mal | aBs | & ST
CAD B4 DAM)
Y| &7 | T1.7 ::.n ;.J
Z | az9 7009 | 18.00 0
1036%- | LTE-TOD (SC-FDMA, 100% RB. G MIE, | X | 495 | 7618 2045 | 388 | 650 | 198 %
Y| & 7752 | 2111 ]
Z | 478 | 76a8 | 2047 &0
10265. | LTE-TO0 (S0-FDMA, 100% BB, 10 X | 480 | V082 | 1874 | 388 | 650 | £96%
CAD MMz 18.0AM)
¥ | 488 7158 | 18,08 ]
Z| 4 7068 | 1857 0
I0286- | LTE-TDD (SC/FDMA, 1005 KB, 10 X | 513 71.85 085 | 388 | 650 | 190%
CAD MHz B4-QAM)
Y | 528 1567 65
Z | 4@ 7475 | 1944 65,
10267- | LTE-TDD (SCFDMA, 100% Ra, 10 X |7 &8 7AA0 | 1987 | 398 | 650 | =964
oAl QPEK) =
Y | 548 7562 | 2040 65.0
Z 5.0 FA7G 19.58 650
10268 | LTEDD (SC-F OMA, 100% AR, 15 X | f48 10 | 1935 | 398 | B50 | 90%
JCAD | Witz 15-0AM) . :
Y| &@0_ | 7170 58 [0
2z 523 T0.83 19.18 850
NG9 | LTE-TD0 {5C-FOMA, 100% =8, 14 X | 648 | 7075 | 1n16 | 488 | 660 | t#E W
TAD. MHz. 54-QAM) -
¥ gan i35 545 550
Z | 527 | 7061 08 65.0
10270 | LTE-TD0 (8C-FOMA, 100% RB, 15 X | sa33 7260 | 10.18 | 308 | 650 | =6n%
CAD N2
Y | 538 7348 | 1% (]
Z | 817 1275 | 184 _%n
Carpiieals No. EXI-7488_im 18 Page Ziof 30
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10278 | UMTS-FOD (HSUPA Slublesl 6, 3GFF | X | 2.8 | BA48 | 1469 | 000 | 1500 | +48% |
CAn | Rl 10) s

Y| 267 | 6677 | 1520 80,0

Z | 242 G634 | 1477 150.0
10275 | UMTS-FOD (HSUPA, Satlest 5, 9G9°F | % 50 | 0742 | 1805 | 0G0 | 1500 | 196W
CAB Heil ) =

¥ |18 0831 | 1574 )

- Z |14 | srem | q4my 500

étﬁﬁ- PHS (P8 X| 188 | p033 | s94 | mod | 600 | S6B%
Y| 176 | w084 | & 50,0
Z | 169 | sart | 528
éﬁi?q. PHS (QPSIC BW BBAMHz, Rolloff 0.5) x| 326 | 67.%6 | 1220 | 903 | 500 | £06%
Y| 3% | gapd | 12 500
F4 BA.13 | 10 0.0
éﬁm" PHE (QPSIC BW M8aMHz Rolloh 0361 | % | 427 G740 | 1248 | Q03 | 00 | +S6%
Y | 346 g% 2.8 60.0
Z | 290 05, 10.5% 60,
hm COMAZO0D, RGT, SO5%, Full fate X | 1@ | bamy | 1234 | 000 | 500 | 285%
¥ | 943 | @001 | 366 1500
Z| o= | ™ 1047 150 0 —
16287, | CROMAZI00, RC3. 5055, Ful o X | 087 | 8400 | 1074 | ©OR | 1600 | +08%
| AAB
v | G.6 g008 | 1235 50.0
Z | 051 _g 1500
zez. | COMAZ000, RC3, SO32, Full Rala X | o885 87.73 294 | oo | =00 | 1690 %
AAB .
Y| 118 | 7188 | 1544 1500
Z | 047 8536 | 401 150.0 o
l:;:a- "COMAZ00D, RCY, 503, Full Rats X | 140 FE06 | Y85A | OO0 | 1500 | £4@ %
Y | 357 | @2es | 2043 150.0
[ Z | 119 | 7207 | 1429 1800
&gs COMAGGD. ACT. SO3, VI Rle a5 1. | % | &7 | 71933 | 2073 | 008 | 500 | o0%
Y | 768 8188 | 2161 50.0
— 21 86 | B208 | 2o.7 50.0
;Acw' L!Es-go(somm.mm.mmu X | 285 6036 | 1632 | pon | 1500 | =0&%
Y 273 B9z | 675 1500
Z | 253 | ®m13 | 623 160.0
10288 | LTEFDO (SC-FUMA G0% RB, 3MHz. | X | 140 ea"'jm W7 [ 000 | 1600 | t08% |
AAC Qirsx)
Y | 153 | &rs2 | 1aey 1500
2| 114 6473 | 1146 1504
{0200~ | LTE-FDO (SC-FOMA, 50% BB, 3 Wiz, | X | 221 G738 | 1290 | 000 | YsUU | =26
ALl 16-QANM)
: Y | 206 | 6o6a | 1232 150.0
== Z 1 180 | 6547 | 1107 1900
I0IN0- | LTEFOD (5C-F0MA, 50% RB, 7 Wi, X | 174 6378 0.4 ano [ 1500 | Q6%
AAL Ha-QAM} :
Y| 18y | &% | nds 150.0
| 4 B.71 0
10301~ | TEEE 402 162 WIMAX (22: 16, G, X | &8z [ 478 | 1733 | 17 | 500 | z08%
AN 10MHz. SRSK, PUSC) .
Y| 445 | "6aBa | ir0a 506
Z ! 238 %% 17,04 H0.0
10302 | IEEE B02.1Ba WIMAX (2818, Srra, S ; 17,76 | 4968 0 | za&%
ABA 10MHz, OPSK, PUSC, 3 CTRE symbuls) '
G Y_| 497 | @549 | 3786 500
Z | a4 | Ghds | 17.4p 500
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10303- "n‘fimw msém A6, G, X | ATZ | 481 | V700 | 460 | 500 | 298%
A
¥ . 47t | gsoe | 17on gg,%
Z | 450 | 0600 | V746 50,
10304~ | |EEE 802 162 WINMAX {29-10, 5m, X | 454 | ne@a | 1932 | 417 | 600 | s9B%
AAA 1 QAM, PUST)
Y| 454 02 | 1720 0
= Z | a7 o!%ﬁi. fo2 %o
10305- | TEEE ac2 18 WilAX (31,15, 10ms, X | an7 | enny | 187 | &0z | 350 | tB6%
Ads 10MHE. §40AM, PUSC. 15 symbols)
: Y | 400 | &567 | 18.08 350
Z | a0 G661 | 1050 360
10005 | [EE= 602 8o WIRAK (2418, 10ms, X | aad 65,3 1852 | 602 0 | s08%
AAA 10MHz. S4QAM, PUSE, 18 symboin) B
Y | a0 | g% | aae 360
Z | &35 | B5R2 | 1840 360
10007- | |EEE BOZ 16e WIMAX (2218, 10ms, X | 433 | 8851 | @47 | 60z | 350 | =88%
AAA 10MHz. QPSK, PLUSC. 18 avibols)
¥ a 654G | 1836 350
Z| &2 0987 | 1831 asn
10308~ | IEEE 802 169 mmm&w Toma_ X| 4% | est8 | 1A% | 602 | 35D | zao0%
AAA 1M, 180AM, PUBE) e :
Y| %28 | o5& 8.50 350
Z | 42 .44 5
10305 | IEEE 802 166 WINMAX (29,18, 10, * | 448 | ose0 & | 602 | 350 | 96 %
AMA 10MHz, 16GAM, AMC 23, 18 ayimiboly) -
Y .44 8560 | 1869 0
Z | 438 | #a65 | 16a1 350
10310, | IEEE B02.160 VWIMAX (20,18, 10ma, x| 4 6543 | 840 | &0z | 350 | 496%
AAA 10MHz, QPSK, AWMC 233, 18 symbolsy
Y| a3y | EdsE | maz EC
Z | 430 | 8687 | _\% 35
1081- | LIE-FDD (SC-FDOMA, 100% RS, 15 X | 300 | sass | 15 006 | 1500 | s96% |
AAC A QPSKY
Y| 370 | 6as | 63 1500
Z | 287 0438 | 1509 1500
}&x:a- DEN 1D % &8 | B620 | 1AM | 689 | /00 | £96%
¥ | 232 | Bais | 14zs 0.0
Z | 1% | para | 1277 700
ma‘ WEN TS X | 288 | 7060 | V705 [ 000 | 300 | £96%
¥ A8 | 7684 | 1662 X
G4 | 7288 | 1810
VOG- | IEEE 802,110 WIF| 2.4 GHz [0SSS, 1 X | 088 06 | 1488 | 047 | 1500 | t96%
AAB Mtipt. SSpe duty cytla) o
Y | 106 | Gass | 1513 EE)
Z | _nga 6308 | 1468 150,
10016, | IEEE 007, 11g WiFi 2.4 GHx [ERP- X | 448 | oa3s | 1613 | 017 | ¥ P YRS
AAE | OFTIM, 8 Wbos, 98pc duly cyde)
¥ | 481 | ebEe | 1822 150,
. Z | 436 | ©BAS | 1008 150,
35:17- IEEE BO2 113 WiFi 5 GHz (CFOM, 6 X | 4en GEOR | W6D | 617 | 1500 | 256%
 Mbgs, O6po duty cyciey =
Y | 461 | o682 | 1622 150.0
= e : 430 | 6645 | 1600 1500
h‘ugo- (EEE 802 1180 WIF| [200VHz, 8-GAM, | X | 461 6873 | 1848 | 000 | 1500 | =us'%
98pt: duty uyss]
Y | 463 | o703 | veas 1500
Z | 4 G681 | 1613 150.0
10401~ | IEEE 802 13Ac Wikl (4DMH2. 84-QANE. | X | 6.34 | G708 | 1640 | DO0 | 600 | +aa% |
AAD S8oc duty cyds)
¥ | 634 | wrir | 1643 150.0
Z| 538 | 8682 | 16.30 1500
Corlficate No: EX3.7461_lan18 Pege A of 39
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10402- | IEEEB02 Tiec WIFI (BOMHL 64-0AM, | X | 557 | 6723 | 1647 | GO0 | 1600 | £55%
AAD Stpe duty cvcin)

Y | SS9 | 6747 | 1644 00,0
Z | 548 | 8723 | t&sd 150,
mm- COMAZO00 (1xEV-DC, Fav. ) x| t=22 ne st 254 | 000 | 1160 | t36%

- Y | 143 | 6801 | 1384 1160

— Z . 0% | ®Besa | {DAa7 180
10408~ | COMAZ000 (WEV-DO, Rev. A} X 12| BEIT | 1254 | 000 | 9150 | £9.0%
| AAR
Y| 18 6501 | 1388 150
Z | 083 8456 | 1047 180
m& gmmmoo RC3, 5032, SCHO, Full X | 2838 110188 | 2527 | 000 | 1000 | =88
—— ¥ | 40 107 .45 100.0
Z ﬁb%: ) 11661 | 3748 % |
10310 | LTE-TDO (SC-FDMA, 1R8, 10 MHx, X | 846 | #24r | 1af0 | 323 g
AAD QPSK, UL Sutiframe=23,4.7.8.5,
Sublramp Confed)
- V| S0z | wz2i@ | 1 0.0
‘ Z | 940 5a Y 500
10416. | IEEE BOZ 11h Wik 24 GHz [DSSS, 1 X | 022 | 5255 | 1438 | 000 | 1500 | =w6%
AMA &y cyoln) .
¥ 100 16| 1472 500
Z | 092 62 14,20 1500
10416- | IEEE 802110 WIFi 2.4 Gz (ERP- X | 445 | BB4B | 1643 | 000 | 1508 | =9.0%
AAA GEOM, & Mbpn. Sfioc duly tves) .
Y a4 8672 | 1823 50.0
Z | 454 | eadte | mom 500
10417- E’esag.mmwmsmtomuo X | a4ds 345 | 13 | OO0 | 1500 | £94%
| Mes, 98906 duly gycemi
Y | _ax j; 1023
Z| 2W 16.08 1
10418~ | [EEE BOZ, 114 WIF: 2.4 GHE (U586- X | 444 | a66d | 1695 | oon 1%2: u.of
ARA QFGM, B'Mbps Hipe duty sycle, Lang )
praambule)
= 448 | neae 6.27 5.0
Z | %33 | 6673 | 1640 1550
10419 | IEEE 802 11 WIF 2.4 Gz [D5SS- 338 | 6657 | 1615 | Dog | 1600 | <00 %
AAA OFDM, 0 Mopa. 90t cuty cycls, Ston
Y | 450 | €883 | 1626 160.0
N Z | 435 | eoer | 1613 150.9
0az3- BO2 30 (HT Gresheld. 73 Mbps, | X | 458 | @857 | 1617 | 000 | 1800 | z86%
| AAR BESK)
Y | asi e [¥i] i
: Z | 4an_| en .94 150.0
10423 | [EEE BUZ 111 [HT Geeanfinly, 433 X | 4714 G6Ag | 1028 | D00 | %00 | =9.0%
MB Mbps, 16:CAM)
¥ . 477 | &ariz | wad 4
Z 1 400 | 6802 | 162s 1500
10424 1EEE 80Z.11n (1T Groenfiekt, 7T2.2 X | 450 G6AL | 1626 | 000 1500 | =06 %W
AAB Mipy. 02 QAM)
~Zr 460 | 6708 t:g;s 160.0
457 | B5BE | 1 160.0
10425~ | EGE 802 190 (HT Graenfeid. 15 Mbas, | & | 52 6720 | 1847 | OOb | 1600 | 06 %
Y | o= G732 | 1851 0
. Z | 56 | 6735 | 1BAS 1560
10626. | [EEE BUZ11n [HT Greenfeld B0 Mbps, | X 330 | 6725 | 1648 | 008G | 1500 | s26%
AAS 15-CAM)
LY | &30 | Graa | iose 1500
[Z 1 547 | 6724 | 1647 1500
Cerfificate No; EX3-7461_Junié Bage 25.0f 38
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10427 [ IEEE 20271 (HT Grwonteid, 150 Mops, | X | 500 | 6720 | 1646 | 000 | 1500 | =98%
- S I L 1 < W
i 8.51 150,
Fa gig 67,08 | 1038 | 1500,
me LTE-FD (GFRMA, & M2, E-TM A1) x| 4 12 | 183Y | OO0 | 1500 | t9F %
Y 430 74, 16,43 150,
T | 470 | 7109 | 1832 150.
10431- | CTE-FOD (OFOMA, 10 MHZ ETMYY) [ X | 433 8701 | 1810 | 000 | 1500 | s¥D W
Y| 415 8730 | w22 50.0
2| §er 709 1 15 1606
10432- | LTEFDD {OFDMA, THMHZ ESTM3T) | X | 443 | 6683 | 1018 | 000 | 1500 | +6,0%
R T 6714 | 1030 1500
Z | 428 | S695 | 1813 156 =
}\:4533- LTEFDO (OFOMA, 20 Misx. ETM3T) | X | 468 | 0867 | 1628 | 00D | 1500 | +98%
Y 470 | &1 | 1637 1500
Z 1 a5 | aagl | 1823 150.0
hmo— W-CDMA (BS Test Modss 168 DPCH) | X | 237 | 7202 | 1828 | 000 | 1500 @ =95%
Y | aad 7252 _| A 150.0
Z | eaz 6| 134 150.0
10838 | LTE-T00 (SC-FOMA. | Ra, 20 MHz X 8 | alee 1%.39 323 | @00 | o8
L AAC QPSK. UL Subtmes2.3.4.7.0.0) :
N | wgy | etar__taaz a0.0
Z | B IS 800
10847- [ LTEFDD (OFOMA, 5 Mide, £ TM 2.1, X | 340 | 6685 | 1832 | 0oo | 500 | ted%
_AAB Capping 44%) .
; ;;4 0733 | 1543 =1
1 87_| 14.89 .
0 | LTEFD0 (OFDMA, TOMFZ ETMAT. | X | 3987 | €670 | 1608 | 600 1%'3‘“ FEYES
ARE Clippin 44%)
Y1 400 87, 16.08 150.0
Z | 382 | a8Bs | 1584 BE)
;&:s- ;m,;‘mu ) MACTS WHz, ETMEY, [ X | 424 | 847y | 1800 | D08 | 1500 | 296% |
‘ Y | 438 | o8 B 1500
. Z | 412 | @ 3’% 6. 1500
10250 | LTE-FOU (OFLIMA, 20 MHE E-TM 3.1, x A A4 6663 | 1693 | ©,00 1500 | =26%
M v ] 66ed | jo23
A Ropiog ; X 150,
Z | 4583 | 66,08 | 1608 150
10453~ | W-COMA (B8 Test Modol 1,08 DFGH, | X | 328 | G704 | 1480 | 000 | 1800 | to8%
ARA Clisping 44%)
Y | 337 | ora4 | is03 500
2| 303 | ear0 | 420 500
ms— [EEE 802 110 WiFI {160MHz B4-0AM, | X | E15 | &7 1862 | 000 | 1500 | £00%
' | 99pe duly cycis) —
Y | &7 €788 | 1 501
Z ] B0 | er#e | 1667 1604
mv- UMTS-FO0 (DEHE0PA) XT3 | ed0w | 5 000 | 1500 | 6%
Y | 376 | asar_| 1504 150.0
2| S65 | 0528 | a1 S50 0
10458~ | COMAZD00 (1EV-00, Rgv, D, 2 X | 386 | 7104 | 1750 | D00 | 1500 | =88 %
AAA carfinrs)
¥ 4 T163_| 1748 5.0
——— Z | 37 7 {682 150.0
TO4ED. | GONAZO00 (TXEV-D0, Rav. B, 3 X | &N [ 1838 | 000 | 1500 | tO96%
AAA ()
Y. | 300 | ©a86 | 1628
Z | abs_| &4 | 1818 Tg%%
Corfiizate Ny: EX3-7481_hav18 Page 26 of 38
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EXADVA- GN7461 Juna 25, 2015
mw- UMTS-FDD (WCORA. AMIG X[ 080 | @rd1 | 1538 | GO0 | 1500 | £98% |
Y | oai | &80 1500
Z | o 51%» 514 | 1800
wz- EE-Q;ED «maub J‘Q i'_j_,;mr’a‘ ;m. * 80 | 7arr | 80R | 328 | 800 | t05%
: 47,8
. Y| 2% | 7a3s | teas a50
_ Z | 811 | saoy a2.0
10462 | LTE-TDD (SC-FOMA, 1 AB. 14 Miz, X | 0B | e000 7:.0; 423 | 8GO | +8E%
AMA JE:OAM. UL Sublarno=2,0.4.7,8.6)
Y | 08y | 8000 | T4@ !
= zZ 77 %'_& 7 60,0
W0AfE- | CTE-TOD (SC-FOMA, | RB, 1.4 Miz, ® | 091 | soo0 "37.1‘%“‘“.’43.2 800 | =08 %
AA Hd-0AM, UL Subframe=23.4.7,0.%) L J
Y 7 B91 _#0n
F3 79 865 £0.01
10464 | LYE-TDD (BGFOMA, | 1B, 3 Mz, X | 235 | a8y | 1583 | 323 | £96%
AnA QPSIC UL Subframn=2,0.4.7,8.9)
- Y 174 7064 14 54 801
. 2 | A37 | 7938 | o8 06
10465 | LTETDO (SC-FOMA, TRB, IMHz 18- | X | obe 600G | 760 | 325 | 800 | taon
AMA QAN Uil Subliamo=2.3.4,7.8.9)
Y | 081 8000 | 749 40.0
. ; Z | 077 | 8000 | 721 808
0466 | LIE-TDD (SCF0MWA, | RB. 3 MHz, 64- | X | 082 | 8000 | 713 | 523 | 000 | S08%
ARA GAM, UL Subframu=2,3.4,7.8 9)
¥ | _0p4 | oooo | 688 #0.0
Z | Ga0 00 | 685 800
10467- | LTE-TDD (SC-FOMA, | RB, 5 \Hz. X | 251 | 7420 | 1618 | 323 | BO0 | 08 %
AAC OPSK UL Subtrams=2.3 4 7.8.8]
Y | 183 | 7125 | 5@ 0.0
Z | 370 | s1o1 | shGr [31) ==
10068 | LTE-70D (GO-FOMA TRB, 5 MHZ 16- | % | 0BG | G000 | 782 | 323 | 0 | t83%
HAL QAM, UL Subframe=2.3,4.7.8,9) i
Y | _oa1 00_| 740 80.0
Z | 077 | 6000 | v23 ab.
10408- | LTETOO (SC-FOMA_ TRHE, SMHL B4 | X | 001 | 6000 | 712 | 323 | 800 | £90%
ANC ) #7.09) ' ' '
v 84 | 6ooo | &én 300
Z | 068 | G000 | 865 @
10470 | LIE-TOD [SC-FOMA, 1 FB, 10 Miie, X | =48 | 7437 | V64 | 2= 0 | =06%
MG _QPSK, UL Subfraime=234.7.8.9)
Y1 18 518 B0
Z | 37 At Vi 68 8.0
10471 | LTE/TDD (SC-FOMA, 1 RE, 10 MHz 16- | X | 0B €10y | 761 | 328 | 800 | t06%
AAG OAM, UL Scbitrames2 3.47,8,8)
¥ 081 | euoo | 7 0.0
Z | 077 | ed 70 800
10472~ | LTE-TOD (BG-FDMA, 1 R 10 MHz B4- | % | 081 eu.% 701 | 348 | 800 | 86w
DAL M, UL Subearne=2.34,7.8.9)
Y | D&3 | 6bo0 | 6@ B0.0
= Z | 078 | Gono | &6 A0
10873 [ LIE-TOD (SCF0MA, 1 BB, 16 MHz, X | 248 | 7ANZ [ 1612 | 523 | 800 | 288%
AAC QPSK UL Subdrame=2,34,7.6.0)
Y | 180 | ¥ia8 | 517 800
Z | 373 | 0083 | 62 80,
TO474- | LTETOD {(BO-FOMA, 1 B, 15 MHz, 18- | X | 080 | @200 | 7.60 | 323 | 800 | t6B8 %
AAC QAM, UL Subtimma=23,4.7, 8.5 .
Y| 0BT | sooa | 7 80.0
zZ | oir 6o | 121 20.0.
10475. | LTE-T00 (GC-FOMA, 1 RE, 16 Mie, 04 | X | 0.9 %‘E T | 3237 #00 | =on%
ANE QAM, UL Subframer2 3 4 7 8.5)
Y| _0E3 | 6000 | B84 #0.0
z 1 078 o000 | ans a0
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D DEKRA

EXA0VA- 8N 7481 June 25,2018
10477, [ LTETOD (SC-FDMA. 1 {8, 20 Wi, 16+ | X | 0.89 6000 | 788 | 323 | @00 | :88% |
ANG QAM, UL Scblranmes2.3.4.7.8.9) .
¥ | 081 | &noo | 746 H0G.
Z | 077 8000 | 719 #0.0
10476: | LTE-TDO (SC-FOMA_ 1 RB, 20 MHz 84- | X | 081 | 8000 | 710 | %23 | 800 | Lhé%
QAN UL Sublame=2 34 7,00)
Y | osa_| s000 iR
Z | o | oo [ @ B0,
10076 [ LTE-TO0D (SCFOMA BO% RE, 14 MHz | X | 204 T528 | 1556 | 323 80, 205 %
AAA GPSK, UL Subfmme=234.7,6.0)
¥ | 023 | 7902 | 1784 80,
Z | 555 | B254 | 2087 &0
10460~ | LTE-TOD (SG-FDOMA 0% RE. 18 MHz | X | a01 BROT | 1438 | 323 | 800 | xmEN
AR 18-QAM, UL Subtrama=2,.4,7.8.5) Il .
Y | 268 | @28 | 1a6s 800
Z | 281 | BaE | 1404 800
10467 | LTE-TDD (SC-FDMA, 50% RB, 18 MMz, | X | 288 g671 | 19 323 | 80D | 1948%
AM 04-0AM. UL Subleamus2.3.¢7.0.8)
. 5588 | 1230 %.o
Z | 220 BEOB | 1243 0
10412, [ LTE-TDD (BC-FOMA, 50% B8, 3 MHz, | X 82 | ed0d | vEed | 223 | o0 | 290w
Ads CPSK, UL Sublrisme=2.3.4.7,8.0)
Y 20 H7 444 1445 n
Z 1 14 G405 | 1208
m LTEYDD :s[o FDMA, S0% RB. 3 :;Hz. X | 245 | 6631 | 1323 | 249 ao:‘g— CEHEW
j _L.:.;&M%
Y | 221 8504 | fa4m H0.0
Z | 192 G384 1|47 0
10464- | LTE-TDUD [SO-FOMA, 50% B, S Wiz, | X | 241 B84 | 1A02 | 223 | 8OO | £ea%
AAL B4-QAN, UL Sutrime=2.3.4.7.0.5)
Y| 218 64,81 228 800
Z | 188 } 11, BO.O
104865 meo(sc mw».mns,sm: X | 22¢ 8835 | 1579 | 225 | 80D | £50%
AAC QPSK, UL Subframe=2.3.
: ¥ | 343 €62 | 1649 B0
Z | 20 G780 | 1516 50.0
T0A0B- | LTE-TDD (SCFOMA, 50% A8, 5 MRz | X | 237 8577 | 44 | 223 | Ba0 | x96%
AAC 1E-CAM, UL Subfrarno=2.34,7,8.0)
’ ¥ g; HE70 | 14 800
Z G471 | 1a04 80.0
1087 | LTE-T00 (S0-FIIMA, B0% RB. 6 MHz, | X | 240 | G554 | 1403 | 223 | 00D | +60%
AAC m, 788
Y| 255 Go.41 | 14 [
= Z | 210 | B44s | 12489 gq%
10465 | LTE-TDO (SC-FDMA, 0% RS, 10 Mz, | X 71 6BAaY | 1641 | zz23 80, +86%
AT LIPS UL 2.9.4.7.18.8)
—— Y | z85 Go.71 | 1794 80,0
Z | 3 8878 | 16.72 g,n ]
10488 | LTE-TOD (SCFDMA, S0% RE, 10 Wiz, | % | 2 8553 BET | 228 0 208%
AAC JE-QAM, UL Sublrame:2.32.7.8,6) :
Y | 23 6720 | wez2 80.0
[ . Z | 272 | eaba | 565 20.0
0460~ | CTE-TOD (SC-FOMA, 50% RB. 10 MHz, | X | 286 | 6648 | 3567 | 223 | 800 | Z0a%
AAL B4-QAM, L Sublrame=2.3.4,7,8.4)
Y | 306 | 6742 | 1820 800
Z | 282 | ©66AT | 1584 ~80.0
&m. LTE-TOD ;gc«ruwx. 5% 15WHz, | X | 307 6898 | 167 | 223 | 84D | @0 %
OPSK, UL Subframe=2,3,4 7 6.9)
Y | 318 08 58 (RN B0.0
Z g__gzr_ 6608 | 1669 B0.0
10492- | LTE-TDD{BC-FOMA.50% BB, 16MHz, | X | 327 | 6629 | 1613 | 220 | BOO | 40.0%
ALC 16-QAM, UL Sutframe=2.0.8.7 8.5
Y | & (1] 6,40 B0.0
Z | 314 5528 | 16 B.0
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10885- | |.TE-TDD (SC-FOMA 0% RB, 15MHz. | X | 338 B2 | 223 800 | «98%
AAC B4-DAM, UL Bubtrames=2.34.7.8.5)

¥ | 343 | 8874 | 188 50

Z | a3 8622 | 1800 0.0
10483 | LTE-T00 (SC-FOMA, 50% RB, 20 MMz, | X | 325 €333 | WYod | 2723 | a0 | £98%
MC M A.7.8.8)

Y | 339 | 7008 | 1789 800

Z | 308 | moig | 17.03 8010 |
V0485 | LTE-TDD (50-FOMA, 50% B, S0 Mite, | X | 929 | 6680 | 1630 | 243 | 600 | $96%
AAC 16-0AM, UL Sublramas2.34,7,0.8)

Y | 398 | 6711 | 16&8 BO.0

Z | 316 | 6654 | 1622 ]800

oaEe- | Lrsmb_ﬁmm RE,Z20MHe | X[ 338 | B&48 | 1627 | 228 | 600 | 2a8%

BAAC BA-OAM, UL Subitarme=Z.3.2.7.8.0}
Y | 347 004 | thne 60.0
Z | 325 | 6643 _{g_z_g 800
10407- | LIE-TOD (som 100% =8, 1.4 X | 128 | sabe | 1068 | 223 | U0 | £O6%
AAA Wiz OPSK, UL Saframe=2.9.4,7 84)
Y | 33 | &13 | 1180 [7}
Z | 083 | w000 | me2 0.
10486 | LTE-TOD {80 h:m 100% RE, 14 X[ 128 | do00 | BB | 223 | 8O0 | +95%
AAA MHZ, T6-QAM, UL
_Subframe=2.54 7881 — -
Y11y 8000 | E5E 80
Z | vi7 | B0oo | 7.5 20.0
10405 uemo(sc-rom 100% A8, 1.4 X | V30 | opoo | 848 | z=23 | HOO | s96%
ARA élmz.u-om. 3
)
Y| T 6000 | 841 B0
Z | 119 | eboo | 74 50.0 —
ansun- Lre-ﬁ"&:s‘fm _ M ﬁ%ﬁs B, 3MHe | % | 242 | &34 | va48 | 223 | MO | tAe%
_GPSK. UL Subfram '
' Y .66 | 646 678 130
, . Z 75 | Gaze | 1481 B0
0501~ [ LTE-7D0 {EC-FOMA, 100% A8, 3 Wz, | % | 4.80 6822 | 1488 [ 233 | 00 | zuB%
AAA 16-QAM, UL Subfame=2.4.4.7,8.9) o
Y | 273 | oree | 15w 800
Z | 236 | o574 | 1410 800 =

70507 | LTE-TOO (8C-FOMA, 100% RO AMHe, | X | 266 | 6515 | 14 223 | 800 | =an%
ASA UA-QANM. UL Subframie=234.7 £9)

Y | 278 | 6aur_| 1640 80,0

i Z | 243 | 6862 | 14.0% B0.0
10503 | LTE-TOD (SCFOMA, 100% RE. 8 MHz, | X | 288 GBAS | 1673 | 224 | 800 | +96%
AAL QPSK, UL Sutfame=2.3,4 7.6.9)

oo - Y | 282 | G5k | A7 BO.0
Z | 255 | e85 16 50,
T0508- | LTE-TOD (SCFOMA. 100% RE, 5 MHE | X | 2.8 45 | T5H1 | 223 | B00 | 0E%
AAL 1E-0AM, UL Subfame=2.5,4.7.8.9) i
Y| 285 | Grdi [ w1o 40,
Z | 271 | eads | ih.o@ 200
0505~ | LTE-TOD[SC-FOMA, 100%RE, S, | X | 285 | 6540 | 1582 | 223 | 600 | 250%
AAC 64-QAM. UL Subframe=2,34,7.8,9)
Y | 308 G704 | 1614 0.0
o 2 BT 6608 | 15, 800
10508 | LTE/TOD (SG-FDMA, 100% RE, 10 X | 324 | eoz0 *‘a‘% 223 | B00 | za8 %
ANC Mz QP Subframes23 4 78.8)
b T742 800
Z | 306 | 0903 | skbs 0.0
10507- | LTE-TOD (so-ﬁbm 100% RE, 10 X | 327 BEO4 | 1626 | 423 | B0 | 06 %
AL MHz, 15-0AM, UL
Subframues+2.3.4,7,0.8)
Y | 336 | 6705 | 1854 0.0
Z | 3T | o648 | 1618 B0.0
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D DEKRA

EX30VA—SN;7461 Jura 28, 2018
US06. [ LTE-TDD (SCFOMA, 100% RA, 10 X | 8937 0039 | 10%3 | 223 | 800 | +06%
AAC | MHz, 84QAM, UL
Hubframe=2.0.4.7 4.9)
Y | 345 | ooss | igag 80.0
Z | B2 34| 1816 B0 e
10Ee | LTE-T00 (so-mﬁt TO0% RB, 15 i3 —%‘m‘.uﬂ %ﬁs W76 | 223 | 80D | t06%
Mz, GPSK, UL mm.u.u ) ‘
Y | 380 es%_ T4 B0.0
Z | 351 oiy 1678 50.0
10B10- | LTE-TUD(SCFDMA, 100% BB, 15 X | 378 56 | W4l | 223 B0 | 206%
MAC MHz, 16-QAM. UL
| Seadnime=2.3.4.7.8.9)
¥ | 387 | Broz | 16066 X
z 04| BBAT | 1636 a0, |
10811+ | LTE-T0D (SG-FOMA. 100% RE. 15 X | a5 | o064t | 1088 | 2z3 | &b ST
ARG ;m:. G4.0AM, u’t&?) ‘
) Y | 353 | 0884 | 1881 80.0
Z | 372 BE3Y | 1034 RO.G
0512 TETDD gsomm 100% AA, 70 X | an €068 | 17.06 | 223 | GO0 | 286%
AANC Sublremys2,3.4.7.8.0 o
Y 387 TGas 175 800
Z | 3510 | #s45 | 17.04 800
10518 | LTE-TDD (BC-FDMA, 300% 1B, 20 EREE =) 6674 | 1648 | 223 | 8O0 | t8a%
MAC Mz, 168-QAM, UL
Subftane=2.34,7.88)
;}‘ Z) 67,18 a7l 8G.0
Z 52 BO.57 | 16,40 800
10514 | LTETD0 cscm {l0% RS, 20 370 | 6643 | 1639 | 223 | 800 | 298%
AAC Mblz, 84-GAM, L )
Subframa=2 34 T.B.D)
Y| i G885 | tama _B0.G
2| 358 | caan | 1694 BO.0
J0555- | IEEE 802 | 1h WE| 2.4 GHz (0588, 2 X | ass €292 | 1431 | 000 | 1800 | *95%
ARA | Mbps, BOpo duly cyce)
Y | 085 | 5335 | 1483 150.0
Z | 088 6270 | 1493 . 1500
ws— EEE ggg 1IDWIF 2.8 GHz (D555, 55 | X | 053 7073 | 638 | D00 | 1500 | +96%
ot : ol : ;
Y | 062 79668 | 1707 150.0
Z | 05! 16.07 0
1G517- | IEEE 802 11b Wik 2.4 GHz (5SS, 17 * 072 l;%g 1478 | ono 15% 90 %
itps. 990¢ duty cycla) , -
Y | 082 6548 | 1554 1500
Z 71 6449 | 1483 1540
10618 lEEEm":m WiFi 5 Giz (OFOM. 3 FREER BESE | 1611 | OO0 | 1500 | 200%
AAB | Mbgs, BEat duty eycli s
¥ | 448 BEB0_| 1622 150.0
A — |z | 4 8663 | 16 160.0 ]
10670~ | IEEE B02.1 18/ Wi 5 GHE (OFCM, 12 | % | 488 I8 | 1623 | 090 | 1800 | =98 %
AnE Mbps, 38pc Suty cyce)
‘ Y 465 6701 | 632 50,0
Z | %a8 0682 | 1618 150.0
me EEE mm;mms@?l&w. 16 | X | A4l 6673 | 1646 | 0.00 | 1500 | £u8 W
 AAS | Mbpa 9Epe duly cycle)
Y | 450 S7_| 1625 50
, Z | a0 gﬂ 1609 150,
10521- | TEEE 802114 WiFs b Grz (OFOM. 24 | X | 441 8672 | 1813 | GO0 | 1500 | £90%
AAB | Mbge, 99pc duty cycle) -
¥ | de BGa8_ | 1623 1280
Z | a2t 8673 | 1607 1600
10522 | JEEE BUR.1%a/h WIFI & GHa (OFOM. 36 | X | a41 E682 | 1622 | 00D | 1500 | s80%
ANB o ‘
Y | as0 6707 | 1633 1600
Z | 433 8667 | 167 1600
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D DEKRA

EXI0VA-SNI7E61 Juna 45, 2018
[:xsszs- ;eae;auu:m,wcnsem(opw;u X | Was | 6B6E | 1608 I 000 [ 1500 | 208 %
_ Mbiga, S8pc duly cyida)
Y 439 16.16 1500
. Z | &2 _!u!% 16.06 150.0 ]
‘E.zc. ﬁemnmmsmro‘w.u X | 44 6674 | 1648 | 040 | tA00 | a5 %
| AAB | Mbps, 99pc duty cycle)
= Y 4.4 16.29 1500
Z | _az2a 0680 | Y88 | | 1500
ToBes- | IEEE 602 118¢ WiF| (200MHz. MGED, X | WAD | 578 | 1579 | 000 | 1500 | £95%
LARE | SSocdutycycel ,
Y | da4 aios | 1500 50,0
z | 4 8588 | 18 50,0
WEI- | IEEE 402 1 1ac WIF| [#0MHz, MOST, % | 457 | B64 | 1589 | GDD | 1800 | £PEN
| ME | 99pc duly cycle) .
Y 460 66 2 1403 150.0
Z | 443 | b6, 15,80 150.0
10527- | [EEE 802 119¢ WIFl (2066Hz. MOSE. X | &4 | o841 1687 | 000 | 1500 | t20%
AAB -89pc duly cycis) %
Y 457 .36 1
- Z | 438 | BEis u;% %ﬁ
10508, IEEE B0Z.1 oo Wil (20MHz. MGCSS, X | 451 | BET2 | 1580 | 000 | 1500 | +96%
AAB | 96pe duly cycs)
Y 454 Be.3a 8.01 1500
. 437 6516 5,66 150 0
V0609 | IEEE 5GZ 1 1ac WIF| (ZOMHE, MES4, 451 | €612 | 1580 | D00 | 1300 | =95 %
AAB | Slipe duty cydy)
4,62 18.01 1500
437 | 8616 | 1560 50.0
w1 | FEEE BOZ 11ac WIF) (20MHz, WOS6, 450 | 9632 | 15081 | 000 | 1500 | £o8%
| AAB | Gpe duty sycle)
Y | 452 6648 | 180 150,0
Z | 434 %21 15,84 180.0
10532- | JEEE BO2 11ac Werl (Z0M#z. MCST. X | a3 or 84| 006 | 1500 | 200 %
AAR  Biipo duty cyics) o
Y 439 1585 1500
PR B0, 1677 1500
10533 | IEEE BUZ 1180 Wil (20MHE MCSE. X1 453 | patr | 1s8% | 000 | 1500 | =96%
AME | Diipe duly tyce)
Y | 455 | easd | 1a00 1500
Z | 438 | 624 | 1586 1500
V0534- | IEEE B0 1mc WIFT (4DMI17, MES3, X | 505 | ea23 | 1587 | an0 | 1500 | £95%
AAB Sépe duty cycld) . ‘ T i
: - 16.00 180
z {% Ghzz | 1485 60.0
0535 | IEEE DOA 1 1a¢ Wil [4OMHZ, CST, X | 512 | o864z | 1606 | OO0 | 1500 | £@.0
AAS 890c duly cysle)
Y | 514 | oooe | 1614 ]
Z | 400 | 6638 | 1802 1%
3‘5“ ggssoumwr_umucii X | 438 | 6036 | 1601 | 000 | 1800 | 206%
| S9pe duty eycle) '
¥ | 603 | 68 610 150.0
Z | 487 | oo 1509 1500
3%37- VEEE 8021180 Wi (#aMz, MCS3, X[ 504 | o833 | 1600 | €00 | 1500 | =656%
| 9995 duty cycs) ‘
; 5.07. E550 | 608 l@p
481 | o3z | wos 0
0A38- | EEE 802 1 1acWIFl [30MIz, MCS4, X | 513 | ©635 | 1006 | 000 1%9 106 %
| AAS | Gdpcduty cycle) -
Y 15 .54 16.12 1500
= Z | 500 | 664t | 1601 1500
0540~ | IEEE BDZ. 1 1ac WVIFI {J0MHZ MCS0, X | 30 | 6ea | 1808 | 000 | 1500 | 250% |
ANE | 90pe daly cyole)
Y | 508 | 6658 | 1hi4 1500
Z | 493 | o620 | 1ao2 150.0
Cirtiicats No. EX3-7481_ Jir1B Page 31 of 39

Report No: (NIE) 59509RA

N.002A1

Page 102 of 152

2019-05-06



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

C.I.F. A29 507 456

D DEKRA

EXIRVA— SN Ta61 June 262014
0587, | JEEE 8021 1ac WIFT (40MHz, MGST, X | s0s | 8823 | 1589 | 0OD | 1800 | +06%
|LAAE | 9Epe duty cycis)
Y| _5p8 | o64n | teor 500
Z | 401 | 8617 | 13 160.0
1%42- |EEE B0Z {1aC Wil (40MHL MGSS, X | & | endr | 1005 | 000 | 1500 | t48%
| 98pc auty cycle)
Y 21 | 8661 | 1042 160,
o _ z 07 | _68a8 | 18.02 1500 =]
10843 | IEEE 802 11ae WiF: (A0MHz MGCSg, * 27 | 6635 | 1808 | 000 | 500 | +6.0%
AAE S8 duty cycla) :
Y | 528 | o662 | 1648 $50.0
. Z | 51 pE32 | 1008 150
10544- | IEEE B02 11ac WIFI (B0MHZ MRST, X | 8 6634 | 1587 | QOD | 1500 | 290 %
| AAB | 00po duty oyuin) -
¥ 40 | S685 | 1808 1560
Z 27| =630 | 1584 1500 =
10548- | |EEE A2 t |ac WIF) (BIMHz MCS1. X 56 | ea7p | 16.14 | 00D 600 | zaBW
Ang Blipc duty cycin)
Y | 558 | saws | 820 1500
Z | 8546 | e&77 | 1643 500
;&5;&- IE=% B0Z. 1o WiFi (J0MHz. MOS2. x| =4 Q455 | 1804 | 00O | 1500 | £96 W
a8 poi
' Y | 545 | na7z __ 1910 150.0
Z I 0644 | 1558 1800,
}&i:r. TEEE 812 1 Tie W1 (BOMAz, MCS3, X6 B6ANH | 1605 | 000 | 1500 | 6.6 %
; .
Y | 58 | oe7i | 1012
Z | 539 | oasa | 1602 % =1
10548 | [EEE 804, 1tac WIF) (BOMH, MGSA, X | TE77T | 670y | 1853 | 000 | v0 | +00%
| AAB____ | 09pcduty cyolo)
Y 572 B158 | 1848 1500
Z | 558 1| a8 50.0
0850 | |EEE BOR 1 1ae WIF| (BOMHz MOS8, X | 546 _%%n 1807 | 000 | 1800 | <95% |
AAB 98po duty cycle)
Y | G648 | 677 | 6.4 1500
Z | 637 81 | 1607 ()
:&?s- IEEE BU2 110e WiF| (80MHZ MGST, X | 648 | nGot | 1604 | 000 | 1500 | =05%
| Sfion duty cyde =
- Y iqE | 8878 | 10.11 1600
y4 332 | BEAn | 1588 160
Y0382~ | IEEE 802 11ac WiFl (B0MHZ. MCSB, X 637 | B640 | 1G@ | DOO | 1500 | sn6
ARG #8pt: duly cyde)
Y | 64} G063 | 1604 1500
Z | 638 | @6a8 | 15¢a 150.0
10533. | IEEE 8071180 Wi (BOMME MCS3)| X VA3 | HEA3 | 1883 | 000 | 1500 | £0.0%
Al Spe duly Evehy) L
¥ 48| B6ba | 1607 150.0
Z | 634 | 083r | 15 1
me teeeao‘i.nn;tm (160MHz, MCS0, X | 577 | baf0 | 1008 | a0 | 500 | 96 %
i Y | 5 BEBD | 161 1500
- Z | 8 Ga06 | 1B 1500
0865 | TEEE 802 ¥ 1ac WIFI (TEOMHzZ, MCS T, EREL] 6702 | b, 000 | 1500 | e %
L AAC | BSpc duty cycle) ==
Y | S8z | eri7 | 1695 1500
Z | 380 1614 1500
";Ac"“nsw JEEE B0Z.1 18 WITT (TE0VH, MGGA, X | B8R | 6zor | w&zr | oom | 1500 | =08%
e i o Y | s88 733 | 1027 500
Z 1 8583 G701 | 1638 150.0
10557~ | IEEE 8021 1hc Wikl {160NHE, NGBS, X | B89 | G695 | 1647 | 000 | 1500 | £8.0%
AAL Sdpe duly cycle)
Y 6ot 67.03 | 1624 150.0
Z | 570 | oo#7 | 1643 150.0
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D DEKRA

EXNDVa- SHiT401 June 25 3014
D555 | JEEE B0 | |ac Wi (160MHZ MCEA, X | 588 | 0712 | 1827 | 000 | 1500 | z98%
AAC 90pc duly cyce)

Y | §es 67.28 0.3 30|
Z | 641 %%a 1620 150
16560 | TESE BOZ 118C WiFi (100MHE. NCSB, | % | 533 | § | 1nz3 | 000 | 00 | 290%
AAG Sline duty cycs)
Y | 585 | &ris | 1830 500
] Z | 583 | BbhG | 1048 0 ==
VG5BT [ JEEE 502 11az WIF) (1E0MHE, NCST, X | H86 | 6694 | 1625 | 000 | 1500 | £06%
ANC S8pe outy cycl)
Y 5 87 5711 | 1692 150.0
575 | cabn | 1621 150.0
';A'os éxz- (EEE 802 17ec WIF) [(T00MH2, MCS8,  [°X | 588 | 6732 | 1645 | OO0 | 1600 | +88%
AAC | 8ese duty cysle)
v 597 6742 | 1647 150.0
Z_| 682 | A0 | 1632 150.0
10503- | FEEE BOR.|tac WiFI (180MHH:. MCSS. B.47 U753 | 1a53 | 000 | 1500 | +9.0% |
AAC BUipo duty oycie)
Y! 803 6738 | 1641 150.0
Z | @8ar | s701 625 1601
10544. | TEEE B02.11) Wir| 24 Griz [DSB5- X| 478 | o658 | 1624 | D4R | 1500 | 006% |
204 OFCIM, 8 Mbps. 98hc duly cyce) '
‘ Y | 478 | 668z | j8a4 150.0
. Z | _aBa | 6665 | 1620 50,0

10865 | IEEE B2 110 Wirl 2.4 Giir (D555 X | 488 | 6705 | 668 | OAG | 1500 | 08

AM OFDM, 12 Moga, 99pc duty cydial
Y| S0l | 626 | 16686 160.0

' Z | 485 | orba | 1853 150.0
10666 | fEEE 907, 113 Wi 7.4 GHz (D698 X | @4BZ | GGBE | 1638 | 048 | 1500 | tD8%
AAN QFDM, 1 Mbge, 200c duty cyelo) -

¥ aBs | srw | 1847 1600
Z 488 M 1632 150.0
10567- | (EEE BOR 135 WiFi 2.4 GHz (D895- X | ABS | G742 | 670 | 040 | 1500 | 295 %
AN CIFDM, 24 Mbps, S9pc duty eyeth)
- ¥ | 488 | 6r=0 | vand }_r
2 | &7z | 6732 | 1673 5.
10568~ | IEEE BOZ,11q Wi 2.9 GHZ (U596 X | 473 | G082 | 1612 | 045 | %500 | 226%
APMA CIFDIN, 36 Mbps: 9pc duty eyaie;
; (W zu‘ 16.22 ;mm
- 458 62 | 1005 1800
10668 | IEEE 892 110 WiF| 24 (ke (D898 X | 481 | G736 | 1681 | 0#6 | 1600 | *08% |
AAS OF DA, 48 Mbss, B0pc duty oytio) :
Y 484 p7.02 | 68T 1800

] Z | _ar 57.51 | 16.04 1500
10570- | [EEE 802.1% WiFi 2.9 Gz {0585 X | 4ss 25 | 1678 | 040 | 1500 | 0B % |
A OFDM. 4 Mbgia, Spc duty tyeln)

Y | anr 5747 | 1685 150.0
Z | an 732 | 1074 G50
10571 | IEEE BOZ1TBWIFI 24 GHA (D558, 1 | X | 101 | 632e | 1472 | 046 | 190 | =50%
ALA Muges, Sipe Wuly cylal
2 Y 1.10 6382 | 15 1304
_ Z 1 1 6328 | 1465 130 =1
10872~ | [EEE BPZ 116 WIF| 2.4 -z (0665, 2 X | .01 G376 | 1507 | QA& | 1300 | a6 %
AAA Mhbpa, e duty oycly) ; !
Y| 110 | G434 | 1664 1300
Z | v E37h | 1499 300
}x\n 5&5m11bw&nu_@§ [DS85,55 | X | a4 A8 | 2003 | 046 | 1300 | =06%
b, 80nc duty cycio)
Y| 13¢ | 8041 | 2340 g
—— 21 547 | 7a08 | w60 300
10574. | IEEE 802 110 WiF| 24 GH2 (DSSS, 11 | X | 1.00 GOOE | t7.60 | 040 | 1000 | x50 %
ARA Mops. Hlipc duly cyde)
Y| 116 | sas7 | 832 130.0
Z | to4 | 6838 | 1ver 0.0
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D DEKRA

EXIOVA- 57461 Jore 25, 2000
10875 [ IEEE 802115 WiF| 7 & Gz (D555~ X 453 | 8820 | w22 | 0AG | 1300 | 206% |
AdA OFOM, & Mbys. 90pe duty sgmg )

¥ 256 .53 .51 1300
Z | &4 66,36 | 1016 190.0
10576 | IEEEG07.11g Wikl 2.4 Gig {085S- X ig} G8:4E | 028 | 040 | 1000 | £98% |
AMA _OFON 9 Mbgs, B0pc duty cyels)
¥ | 458 | o670 | 1639 130.0°
. Z | daa 60,460 8.26 1300
10577- | IEE= B02.11g WiFs 2.4 OHz (DS8S- X | A75 | BET7 | 1847 | 046 | 1300 | fu0%
AAA OFTM. 12 Mibp. $05c duty cyein)
: Y [ awm 38| 1888 130.0
Z | 461 L] 1642 1390.0
1T B2 119 WIFI 2.8 GHz (U558 X | 455 | BG83 | 1650 | 046 | 1300 | =96%
AAA |18 Mops. B0pe duty cycis)
; [¥] gﬂl 4] 130,
= L5 7 .54 130.
15677 gg :q;mwm umm?s. X | &4t ﬁt 583 | 068 | 1300 | t06% |
Y | 44 GA38 | 1662 1500
FAE] B612 | 1575 130.0
10680 | FEEE B2 11g WiF 24 OHz (DSSS- 53 M 7 0E10 | 1658 | D48 | 1300 | +35%
AL | T, 36 e, B0pe cuty cycte)
¥ | 48 BEA 15,65 130.0
- Z | _a30 061 : 1300
HO50%- | TEEE B2 11g Wil 2.4 Gilg (0S58- X | a5 | woad | 1650 | 048 | 1200 | *55%
AAA OFON, 48 Mbpn, Eoo duty cycla)
) Y A.67 &7 | 1880 130.0.
Z | 442 B70Z | 1848 30,0
10582 | IEEE BOZ 110 WiFs 2.4 GHz (0555- X | 435 | o590 | 1581 | pae 300 | =9a'%
AAA DFOM, 54 Mbps, fifgic duty cytie)
N Y | _aar 812 | 511 300
= 2174 6588 | 15 130,
10583 | |EEE 802 \1ah WiFl § GHz (CEDM, 8 | X 3 0629 | 1022 | 048 00| F90%
AAZ | Mbps, 90pc duty eyols)
1 Y 4 58 g_ﬁﬁ) 153 }%E
Z | 441 6638 | 1010 Xi
10684~ | [EEE 02 11aim WIFI 0 GH2 (OFONLG | X | 455 | BB48 | 1629 | D&a | 1000 | +£94
| AAR Weps, 90pc duty eyt =
; Y | 438 BE70_| 1643 1300
Z | 4.4t | 6666 | 1620 130
| TOSBE- | TEEE BOZ 1 1 Wir 5 Gl (OFDM, 12 | X | 474 B6,77 | 1647 | OAB | 1300 | =96 %
| AAR htps, POpe cuty cyce)
477 GOus | 1055 130.0
z 481 68, 19,42 1300
;Sgcs ?m.vxmwnf'_s GHz (OFDM, 18 | X | 485 688N | 1653 | 048 | 1300 | z08%
 bbpn, S0pe duty cycle) -
¥ | ab7r | ori4 | to66 1300
Z | as2 | e&wr | 3 1300
10587 |EEE B02.17ah Wi & GHz (OFDM, 28 | X 441 64 14 5 R3 a8 1300 | :96%
AAB | Mbou, 90p dity cycis)
' Y | 343 6638 | 15 1300
Z | 428 12 | 1675 ﬁ
;&g& IEEE A0 11aM Wi 5 GHz (FDM, 38 | X | 445 8619 | 1888 | 046 | 1500 | 296%
sAbas, S0pe o o o
Y | %ar [ [ 1300
Z i 30 0618 | 15 1300
10585- mmwwnwsmgm«mu.«. X | 454 665 | 16,50 | DA | 1300 | +80%
AAS | Mitpo. S0pc duty cycle
¥ 457 G717 1650 1500
= Z | #Ad 021648 130.0 — ]
10590 | JEEE egg.swh WiFi § OHz (OFDM,. 54 | X | #35 | 65680 | 1601 | 040 | 1200 | =06 %
e ¥ | a3t | se1Z | 1671 130.0
2 | 430 | €5ps | 1552 130.0
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D DEKRA

EXSOVA- SN 7461 June 252018
10531, | [EEEBG2. 11N (HT Wisad, 20MHz, X[ 468 | B6a7 | 1604 | G486 | 1900 | 08 %
| AAE | MCSO, B0pc duly cycle) e
Y | &71 | 5680 | 1643 1300
Z | 457 | bo40 | 1809 ERAK)
10662+ IEEE 13%2 i (tﬁg&!ﬁlﬁd. 200MM, x 4 fifi 71 1047 046 e 96 %
AAR MCS1, 00pe sty cycly
- Y | &B§ | #683 | 1055 0.0
- ) Z | &7 | 8677 | 1844 0.0
0583 | IEEE 802 110 (1T Mixnd, 20Nz, X a7a | €680 1‘&”‘34 046 | 300 | 100%
AAB MCS2, $0pc duty cyela)
Y 4.7 85.82 1022 130¢
Z | a6l 1829 20,0
| TOBRa- | JEEE BG3. 110 (HT Wixed, 200z, X | am #4070 | 16680 | 0AG | 1300 | £005
AAE MES3. 80pe duty cycle) -
¥ 668 | 16 180.0
z :% f582 | 1848 130.0
10588- | IEEE BGR 140 (HT hied. 20MHz, X | a1t 1035 | 045 | 1900 | 490% |
AAR ASCS4, S0pc duty eyde)
- Y | a9 | saos Al 1300
- Z] 4 | eere | iodk 1300
}wm TEEE B0Z.11n (H1 Moead, 200iHz, X1 an 8671 | feam | 046 | 1300 | tw6%
£ {2
Y | 473 | eagy | 1647 1300
. A g,gﬁ Gafn | *aan 1300
TOSET- | [EEE 802 110 (HT Mowd, 200z % | @ G660 | 1626 | 048 | 1300 | =0.8W
| AAB_ | MOS8, 80pc duty cycle}
Y | 466 | ao.be | tean 1300
Z | anl BEEZ | 1620 1300
10858- | IEGE 002 110 (HT Moa0, 20MHZ X | 4B | GBEs | 1654 | G40 | 1300 | £56%
AAE MOS?. 80pa duty ey}
Y | 488 6706 | 1662 239.0
Z | %50 | 6887 | 1A 1500
1%99' E@h n (HT m-’u, A0MHz, X | b7 ug DA | 1300 | =20 %
| MCS10, B0pc duty cytde
Y ! 537 | G706 | 68 130.0
_ z sg GAO0 | 16358 130.0
10800 | TEEE B0z 110 (HT Mixad. Mz, X | 581 G748 | 7678 | D&6 | 1900 | =09.6% |
A8 MES1; B0pc duty el —
Y | &40 wg 1678 1300
Z | %38 | &1 1675 130.0
m’g,- TEEE 832110 (HT Mo, 40MHz, X | &39 | €714 | 1686 | oan | 1300 | D&%
MCS2_ 90pe duty aycle)
Y | 538 | Gras | 10.69 1500
——— Z 1 827 | G744 | 1664 1300
Ti0602- | TEEE BOZ 11 (T Moved, 200z, X | 548 | 6718 | 1680 | 0AG | 1300 | <60%
ARB MEOSS, 00be duly cyda) o
¥ 51 A6 | 1668 mo
z 40| 6731 | 18, 0.0
10603~ | TEEE 802110 (4T Minod, 40MHZ x 57 | G74B | 168A | OAB | 1900 | *RG
AR | MCSd. 90pe duty syala) '
= Y 5567 67.61 1802 130.0
Z | 528 | 6785 | 169d 0
10804- | TEEE 802 11n (HT Mezod, ADMHZ, X | B38 | #8635 | 1661 | 046 | 1300 | +95%
AAB MCSE: 90pe duly oyce) '
Y| S48 | 6723 | iare 30,0
= 2! 5% 728 | 1675 1300
10805- maﬁwim mm‘ A0Miiz, X | 8548 | 6730 | 1678 | D& | $300 | =98 |
. oyt
¥ | 549 | 6740 | 163 130.0
—_— Z . B3 6729 | 16.45 130.0
10606 | JEEE BO211n (HT Mixed. S0MHz. X 522 | OBS6 | 1826 | Oa&G | 1300 | s06% |
AAS  MCS7?, 8000 duty tycln) =
Y| 523 | @870 | o 130.0
F4 512 a0 n: 1826 1300

Carfificate No. EX3-7461_Jun8
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D DEKRA

EXA0VA-SN:T461 June 26,2010
mv- i'e&":w.mcwmi‘omm X|T 282 | each | 1580 | 0AG | 1300 | f0E%
| S0pc duly cyctm)
¥ | 255 | ea6s | 606 300
Fa ‘;_1 5}9 18 1300
10608- | |EEE 802110 Wi (20MHZ NCS1, X | 470 o0 | W12 | 048 | 1300 | +96%
AAE S0pe duly cyda)
Y 412 66,32 1822 130.6
Z | 458 1A 0.10 130.0
e0e- | IEEE 802195z WIF (20MHz, MGS2. X | 4z8 8591 95 | o4E | 1300 | 166%
AAB | 90po duty cycls) :
' ' Y | a6 2615 | 18, a0
= Z | da5 | skep | 1 1360 1
G810 | IEEE BOZ.1{ac WIF| [200z, NG5S, X | @6r | 6606 | 1612 | 046 | 1300 | £96%
AAB | 90pc duty oyce} .
Y| & g3 | wad 30,6
= — Z | &bl | €833 | 1600 130
16611 | IEEE 8GZ, 11 pc Wiri (20MHZ. MGSA, X | &5 | 8uAr | 1884 | 046 | 1800 | 08N
A fi0pe duty cycle)
Y | 458 B 13
Z | a4z 65,92 130.0
10812 ;Ene?ﬁm WIFI (20MHz. MCd3a. X | 488 1588 | 048 | 1800 | 196 %
_90pe duty cycla)
Y| % 6 | 1808 130.0
] L Z | am 605 | 1568 200 —
10813 | IEEE 602 11ac Wiril (20MHz, MGCS6, X | 458 | 6590 | 1587 | 048 | 1900 | =80.6%
. 80pc duty cyoiel
¥ | 488 | eeiz | 15 Y04
Z | 441 T 15,80 ;
mc. TEEE 507 1100 W (20MHz MCST, X | 45 810 | 1612 | 045 | 1000 | 9.6
SGpe duty cyde)
Y | 483 1621 50,0
Z | 438 | B2 | 1607 130.0
10615 | JEEE 802 1122 WIFI (20MHz. MCSS, x| 4 €668 | 1370 | Deg | 130 | L0B6%
A 8oc duty eyels) oy
¥ | 457 gg% 15,42 1300
Z 441 8573 15.67 1300
10815, | [EEE BOZ1 tac WIF( (40MHz, WCaE, X | &f8 | s612 | W18 | 048 | 1300 | 06N
AAR ROpe duty cycls)
' v 520 | 6637_| 1625 0.0
= 3 506 | 6617 | 1616 1300
10617- mmnm;/mmm MCST, X 375 | GBa3m | 16 UAE | 1300 | z0am
| o , :
Y 28 6658 | 1837 1301
T e Z . 6635 | 1623 130.0
10618- | JEEE B02.1 10 Wik (40MHz, MCE2, X | 813 | 66ar | 16 OAE | 1300 | 2968%
ARB 80sc duty cycls) N
Y | 5ia Gha7 | 1004 3300
Z | ®03 | ©640 | 16.20 130.0
10610 gsuaz 602 1 1ac WIFT (40MHz MCS2, X | K6 GB18 | 1610 | 0AB | 1300 | =S0%
AAE | S0pe duly oyeln) e
¥ | 518 es;_;_g 516 36.0
Z | _&p3 | &84 16. 300 ==
10620- g , g:;’ww {AtMHz. MCS4, X| 524 | 22 [ 1T | 04n 00 [ =05
AAB dtty
Y 525 | e6.oE | 1623 1300
” & T Z [ an 820 | 1614 1300
10611- | IEEE BOZ.11ac Wiri (A0WHZ. MCSS, X | 524 6837 | 1637 | 0AB. | 1900 | $8E%
AAE S0pe duty cyce)
Y | 536 | 6654 | 1ads 150.0
= = — Z | biz 1654 1300
10622~ | IEEE 802.110¢ Wi (SDMHZ. WCSE, X | 526 | 6655 | 1045 | 048 | 1300 | 188 %
AN S0p¢ duly cyole) P
Y | 53T 6G.71 | 50 3300
2| 512 | oses | 18ag 1300
Carfifivats Ne: EX3-2481_ Juri16 Fage 36.0f 29
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D DEKRA

EXSDVS—SNT4E9 Juhe 25 2018
ne!u- |EEE 802 118 WIF| (1GMHZ MCS?. X [ 543 [ 6003 | 1606 | 046 | 1300 | £5E%
¥ | 515 | Baog: | 1&13 130
F4 455 5588 1E.0 1304
10AZa. | IEEE BOZ116c Wil (a0hHz. MOSE. X | 522 | 6625 ugg Uaf | @00 | t90%
| Slpe duty cyce) :
Y | 538 6642 | 1628 130
Z | 620 | 6B 16,20 30.6
VOBZ5- | TEEE BUZ TThc WIFT (0MFIZ, MCSS, X | 669 | 6725 | 167w | 08 | 1300 | +5.6%
LAAB | B0pc duty oycia)
Y| 562 gri1? | 62 150.0
Z | 538 w5 | 1645 150.0
(VGE25- | [ESE 802 1 Tac Wil (BOMIZ, MOSO, X | 548 | @825 | 1874 | GAG | 1900 | £a8% |
AAH BOpC Suty cydle)
Y | 561 | p&ad q%m 130.0
£ ] =39 | 6622 | 1612 30.0 ol
10627~ | IEEE 802.14me WIFl (BOMHZ MGS1. X | 573 | 6a&r | 1642 | Gab | 1300 | *06%
AN -S0pe duty eyede)
Y| 573 gg 1645 190.0
- Z | 534 7| 1642 130.0
—‘Eam A | TEEE 802 1 fne W] (B0MFHz WESZ. X | %57 | soax | 1608 | 048 | 300 | =o6%
Y [} Q8 1613 130.0
i 2 5«#; % 1 168.01 1300
w Feﬂiﬁﬂm‘ Wil (B0MHZ WICS3, X | 6%a | obag | 1690 | 048 | 1300 | £88%
Y | 680 | BG4 | 16.15 300
71 648 | 6637 | 1609 1300
90530 | IEEE 0 1106 Wik (BOMHZ MCEA, X | 607 | BB03 | 1082 | O#8 | 1300 | =9.0%
AnG 90pt duty cytie)
¥ 5 94 a770 | 678 30.0
Z 5 67.54 168.67 30.0
10631 | [EEE 002 118¢ Wi [BOMHZ MCSS, X |8 (7282 S T 0AD 00 | £9.6% |
AAB Spe duty cyela)
X 5 80 67.7; 16,95 1300
L Z | 5 67 1664 130.0
10632 | JEEE 872, 1 1ac WiFl (BoMHz MCSE, X[ s ﬁi’;s 1850 | OA6 | 1300 | £40%
AATE | S0na duty ayche)
Y | _s7v | Gro7 | 1664 130
_ Z | 56z | 6o 1663 T30,
m:a- rEEE—dﬁz.mcmmm.uw. X | 357 | 664 | 1618 | D46 | 1300 | =uEW
‘ | BOpe duty tyrie)
Y 555 68 1628 100
= Z | 545 | b6oé2 | 1646 1300
10834~ | IEEE B0Z 110 Wl (A0MHz, MGSE, X | G54 | 0653 | 1627 | Dae | 1300 | =af%
A8 O0pe dity Lyt
Y 508 gﬂ 16. 1308
! 7| bk 47 | 1624 1360
10835 | IEEE 802.116C Wiri (B0Miz. MOSD, X | 64 | &5 665 | OAn | fann | +08%
AAB 20pe duty syele)
) ; 545 8600 571 ;Sﬂ.ﬂ
- ) €30 | €571 | 657 1]
V0835~ | IEEE B2 1A WiFl | 160MHzZ, G50, X | 580 | éG63 | 1824 | 0AB | 1300 | =86%
AAL 2dze duly cycln) ‘
Y| 382 i, 30 100
, Z | 5 66,60 72 1300
%37- TEEE b2, 110C Wik | 10N, WG| X | 600 | 6rO8 | 1643 | 048 | 1300 | =08%
_ B0pe duy ey _
Y | 607 | 671B | 1648 1300
Z | 506 | Baos | 1 130.0
T0A3B | |EEE BO2. 1130 WIFI (160MH2, MCSH, X | 608 | €700 | 1638 | 046 | 1000 | LA8 %
AAC BOpc outy cycls)
Y | ®07 | @7.94._| 1643 1300
Z | 507 | 688% | t65m 130.0
Corificaty Nu: EX3-7481_Jun 1B fagn 57 of 36
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D DEKRA

EXADVI—SN; 7481 Jure 252018
30635 | JEEE BOZ17ac Wiry | TA0MIz, MOS3, X | 801 | o604 | 1040 | OAE | 300 | #86%
- PAC Pdpe duty oycin) 7 .
|__BD0a | STOF | 1n4s ]
Z | 563 ,e_g_q___}ye 1300
TOB4E- | |EEE BOZ11ucWiFI (160MHZ MOSA. | % | 203 | €684 | 1634 | O&8 | 1300 | 25090
AAC B0pe duly cyde)
¥ | =04 | eror | 16 300
Z | & 8621 | 1827 30.0
nc“" IEEE BOZ 1130 WiFs (100WHE MCS5. x| e08 | eE&T | ta3z | OAR %o P TS
Sdpe Sty cyuie)
' Y | 840 | azrot | a3z 130.0
e Z! 800 | B8As | 1837 1300
"i‘fgz- TEEE 862-17sz WIFI (160MH, MCSB, | X | 812 | 67.11 | 1864 | 044 | 1300 | z06%
AL | 90pa duty Gyein) :
Y| 6ie 26 | 10.67 130
2| 602 | G705 | 1649 1300
kcm gavaozmc"w‘ /i (160MHz, MCS7, X | s86 | 608D | 1635 | N4& | 1300 | :06%
' HOpe duty cyce)
Y 597 Rl 16,40 1300
Z |_6ar 74| 1632 1300
10644 | |EEE BOZ.11ac WIF {160MHE. MESA X | 8iF | o7 601 | 048 | 1300 | 260%
AAC SMpz duty cyds)
¥ | 60 | 0733 | aes- 1300
- Z | 504 | 698 | 1640 130.0
10045~ | IEEE B0Z 11ac WiFl (16DMIe2, NGS8, | X | BA2 | G781 | 1684 | D46 | 1300 | £6.6
AAC 8S0pc outy cycle) : '
) Y 529 744 1853 130.0
Z ] Bt TA¢ | 1A 30,0
T0096- | LTE-TDD (SC-FOMA, 1 7B, 5 Mig, X | 1097 | 9528 | 3149 | 830 | 600 | 206
AL | GPSK, UL Sublrama=2,7)
¥ | 688 %zn 3238 605
Z | 8ar 3B | 3162 0.0
I0BAT- | LTE-TDD (SC-FDMM, 1 R, 20 MH=. X | w10 | @348 | 3121 | 030 | 60D | 198%
AAC QPSK. UL Subframs=2,7) —
Y | 877 | sags | 3174
Z | 735 | 9107 | 3088 60.0
&u& DMAZ00 {1 Aovanced] X | 055 | G202 | 907 | GOD | V500 | 295 %
Y 065 1 160.0
Z | o044 | 8683 | 730 160.0
10652- | LTETO0 (OFOMA, & MHz, 1o 3 1, X | 321 | o535 | 67 | 223 | 600 | £95W
| AAH Clipping 44%)
Y| 3% 0689 | i5ER .0
Z it 8550 | 16.52 _ann
10853~ | LTE-TOD (OFDMA, 10 MHZ E-TM 3.9, | X | &78 | 8803 | 1602 | 223 | 800 | TPEN
AAE Olipping 4a%) -
Y | 388 aa.ar: 1620 A58
Z | 368 | 85 1585 [
10654 LTE-TDD [OFDMA, 15 MHz E-TM 3.1, X 878 84.73 006 | 223 g_.o PR
AAB | Clipping 43%)
: ¥ |_388 | esil | 1632 80
Z 71 a7 1601 G0.0
0655 | LTE-TDD (OFONA 20 Rz, E-TM 21, | X | aB: | 8473 | 1610 | 223 | 800 | =9.6%
L AN Clipgieg 44%)
Y | 3wz | es08 | 1627 80,0
= Z | 478 | Gé7s | t60b 0.0
$0B38- | Pule Wavetorm (200Hz, 10%) X | 316 | €712 | 1124 | 1000 | 590 | $86%
AM
v | 43 | 7137 | vads o0
Z | 328 | B785 | N4B 1] =
hoe:n- Putse WaveTorn (200z, 20%] X | 174 | Bs&0 | GBs | 692 0 | f0a%
Y 453 T8 1318 80.0
Z | 83 | @B 93z €00
Cantffiate Mo, EX3-14681.Jun {8 Page 38 of 36
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EXBUVA- SN:T461 Jung 25, 2018
w Puise Waveioom (200Hz A X[ 86z [ 6avro | 677 | 308 | 800 | t98%
Y | t0000 | 9468 | 18 BO.0
___F Z | 063 | mi12t a.% §0.0
mv Puiles Waveform (30072, 60%) X | 031 | 6000 | 40 | 202 | 100D | 96 %
Y | 10000 | @saa | 16.80 100.0
Z | 029 | 6000 | 4.4 1000
m@z- iles Vrayetorm (200Hz, 60%) X | 1BAG | 27893 | 427 | 097 | 1200 | =H0%
Y | 10000 | 282 | 1348 120.5
2 | 1116 | admes | 189 1200

W 15 TOIOIMINea uming The tman. Usyintxn froms foaar rauporne appsying rectarguler NIEBulNN and & xpresssd for the sgiam of fie

Cortficata No: EX3-7461_ i Page 33.0f 30
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> DEKRA

Calibration Laboratory of Ay Sehualzaeiaches Knllbiriendinest
Schmid & Partner , \-\-‘{' Swrvice m:nu'-um
_Engineernng AG == C ' arviriu wizaws o tarsturs
Zeughausstrzaue 33, 304 Zuirieh, Bwitzerfand m*f S Swiss Cusibration Sorvics

Accrctiod by th Swies Atonadiiation Serice (SA5)
The Swiun Accrecitation Sarvioes W o0e of the signatories 1o the EA
Multiutersl Agraemert for the rocagitine of catitwation cartilicaies

Anzrediibon Na: SCS 0108

ciwm  DEXRA Canficae No: DAS0V3-1092_Augi7
CALIBRATION CERTIFICATE ]
Dyt D450V3 - SN: 1082
Caitnston moosiisis) QA CAL-15vB
Callbration procedure for dipole validation kits below 700 MHz:
Castioaion clate August 21, 2017

This enltaration cartificale dtcumanty ths Swossiity o v-'um- sturddurds, which seatan M6 pryscst ity of messummans (57,
Tha moasummants ared e unaeriaintios with confidgenoa pobatilg um e o) he oilosing pegus and ane ourt of e confinte.

AR calitvitiori haves Boon condbtas in the coad lkbaratiry taciiny: aviecamenl tempateti (37 « N1 dnd himidty « 70%

Culitmition Eguipmeant unnd (308 TE cxitionl oe cwitialicn)

Faitsary Stunelardy oA tial Dato (Surtiicalo Hes ) Sehacust Calloration

Fower memr W 8N 104771 Di-Apn 3T (No 2170056102524 Ap |B

Prowsdr stvst NAP-ZD 8N 103544 DAarA T (Ne. 217 0o8E) At

Prwwr sensst NEFE.ZUY [ 8N; 100248 I-Apn AT (N0, 21 708400 Apr iR

Farforonan 90 o Altanumte SN 6277 130 (AT (e 2 P eRsE) Ape- il

Tyt rinmateh eaimbiration SN:SOL2I/08827  OT-ADSIT Mo 21702420 Ape1E

Farfienrcs Froos EXA0OVA SN 1877 A1 Doc ) (Mo; EX0-3677_Dec1) Doo-17

DAE# S 5s F4-Ju-17 Mo IAES882 _Iui17) 218

Socandry Standards [*3) Chisti Dl (1 nocse) Sufeduled Chak

Popwi matur 44101 AN SH1eaTA AfApr 16 {0, 21 T-CORATIIR| 1 hotsa thecc Jun-1h

Powie serear [4d 174 SN MYt denoer f-Ape-16 (N, 217-03255) 1 el chsex: Jun-ti

Povne sapszor 64124 S 00110210 O5-Ap-18 (o, 2170204 ' haunm chesc Jury 1l

-HE genomtr (6640 BIC USIEAALOITO0  O-ALgy DD (1 Neniss chace Jun16) I ROUBs anecC Jun10

Nashisth Aandyen 45 prane SN USTTRRIEES 180601 {in himsa cnack Octi15) ¥ hauas check: St 7
Natrm Feonkn Sgnotum

N ih by Josorr Kautri) Laibotatary Tectmician o? (}{i_’_,_-

Appreaed by, Katys Pobores

i SR o 8

leued: Mgl A, 30ty

This sitmation snnizate shill rot be eprdiced ecant n il wittout wrmen sppross of i libo iy,

Conifiowin No: DASOVI. 1082_Aupt” Page 1ol
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Calibration Laboratory of A, Schiwelensiocher Kallliordisnat
Schrmid & Partner = g !u:ccudlll aétainnnage
Engineanng AG S Sarnaalo wvlezmo o taemturn
2eughaussiransa 43, B304 Zwich, Switearand /{.-h_\‘\#x; S swiss Calibeation Sarvion
Memraitad by (P Swed Atarodhalizn Serice (SAKS Accesditation No.: SCS 0108

mmwmmumdmmmnqun
uitilaserul Agrwerstnt for the acagnition of catibration cestificates

Glossary:

TSL tissua simulating liquid

ConvF sengitivity in TSL / NOAM x.y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards: .

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

b) IEC 82208-1, "Measurement procedure for the assessment of Specific Absorption Hate
(SAH) from hand-held and body-mounted davices used next lo the ear (frequency range of
300 Mz 1o 6 GHz)", July 2018 4

c) 1EC 62208-2, "Procedure to detarmine the Specific Absomption Rate (SAR) for wirsless
communication devices used In close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) XKDB 855684, "SAR Measuremant Hequirements for 100 MHz to 6 GHZ"

Additional Documentation:
a) DASY4/S System Handbook

Methods Applied and interpretation of Parameters: _
* Measuremant Concdlitions: Further details are ayailable from the Validation Report at the end
of the certificate. All figures stated in the cenificate are valid at the frequency indicated,

« Antenna Parameters with TSL: The dipola is mounted with the spacer to position iis fesd
point exactly below the center marking of the flat phantorn section, with the arms orentad
paralle! to the body axis:

* Feed Paint Impadance and Relurn Loss: These paramaters are measurad with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed from the
maaauremnant at the SMA connector (0 the feed point, The Return Loss ensures low
raflected powear. No uncertainty required.

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

SAR measurad: SAR measured at the stated antenna input power.
SAR nomnalized: SAR as measured, normalized to an input powser of 1 W at the antenna
cannector,

= SAR for nominal TSL parameters: The measured TSL parameters are usad to calculate the
nominal SAR result,

The reportad uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the covarage factor k=2, which for a norma! distibution correspends 1o a coverage
prababiiity of approximataly 95%.

Cortfichze No: DEG0VE-108E Augl? Papa 2ol
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B DEKRA

Measursment Conditions v
DASY nyater contiguration. 88 far=s not given an page 1
DASY Varsion DASYS Vi2.10.0
Extrapolation Advarend Extrapalation
Phantom ELI Flatt Phansom Shell thickness 2 « 0.2 mm
Dlstance Dipois Cantar - TSL 15 mm yoin Spaoer
Zaom Scan Resolution ox. dy, dz. =S mm
Froguency 450 MHz =1 MHz
Head TSL parameters
T[hn fallowing pamsimetamn god calculutions wers aoplisd.
Temperalure Pormintivity Conductivity
Nominal Head TSL patamoinrs 22070 425 0.87 mbom
Measursd Head TSL paramuetere (220=02)'C AVT =G % CA7 méaima i %
Head TSL tempesaturs change during test <085 — o
SAR result with Head TSL
SAR averaged over tem® (1 3) of Hend TSL Condition
BAR messured 250 mW input power 1WA
SAR for ronisal Head TEL parimeters norminllzad fo 19 452 Wikg = 1001 % (k=2)
SAR avernged over 10 cm’ (10 g) of Head TSL condition
SAH moasurey 250 mW linput powes 0.757 Wikg
SAN tor nominal Head TEL pammerses normallzed 10 1W 3.0 Wikg = 17.6 % (k)
Body TSL parameters
= lobowing peremetarm and calculstions were spplisd.
Temperature Parmittivity Conduotlvity
Nominal Body TSL parametora 20°C 587 0.98 mha'm
Moouured Body TSL parsmeters (220 « 1,25 °C G0t =6% 0.4 tmhaim = 6 %
Body TSL temperature change during tast <05°C = —=
SAR result with Body TSL
SAR averaged over 1 am” (1 g) of Body TSL Candition
SAH meatiume 280 mW Input powier 114 Wikg
SAH ot nominal Body TSL paremetsts romralizad tn {W 4,55 Wi = 18,1 % (k=2)
SAR avaraged over 10 em’ (10 g of Body TSL condition
SAR measured LEQ MW Ingiiat power b.7aa Wiky
SAR for nominsl Body TSL parmiters romalieed o |W 3,05 Wikg = 17.8 % (k=2)
Cenlificals Kol DAZOVE-1082_Augt? Poagu &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed pos S80-15|0
Reaturn Lons 225 d8

Antenna Parameters with Body TSL

Impedunce, ransionmed 1o feeo point S4710488 K2
Aatlum Loss -220 4B

General Antenna Parameters and Design

{ Etectrical Oulay (e diroction) | 1353 ns |

Aftar long Term use wih 100W mdiated power, ooy 2 slight warmng of the @ipsie near the fesdooint can ba measurod.

The dipala i made of atandard samingid coaxial cabke, The senter conawctor of e teading line & dirsatly connocted 1o the
sacand am ol (he dipole. The antenna (s therntors short-circuitud tor DC-signala’ On spive of the dipolss, small sed caps
Are adted to the dipols arme In ordar to smprove matching whan kaded socording 10 the posiion as explained in the
"Meauumrment Conditons’ paragraph. The SAH data are notaffsctad by thik aliange Tho Gverall dipols lengt is son
acearding 10 fne Standasd

No exaesaive foroes must be spplled 10 thy Spole anme; beczuss hay might bend or the ssiderad ednnactionn resar th
feadpoit may be damaged.

Additional EUT Data

Marmdachmed by SPEAG
Masuiactued o0 Februaty 25 2013

Curifficsie No! DISOVE-1062_Aug1? Pagod ol 8
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B DEKRA

impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dated 21 082017
Test Laborstory: SPEAG, Zurich, Switzerfand
DUT: Dipole 450 MHz D450V3; Type: DI50VA; Serial: D450V - SN:1092

Communicaticn System: UID 0 - CW: Frequency; 450 MHz

Medium parametery used: f =450 MHz; o = 0.94 S/m; ¢ = 56,11 p = 1000 ke/m’
Pharitom section: Flat Section

Measvrement Stundurd: DASYS (IEER/IEC/ANST C63.19-2011)

DASYS2 Configurition:
« Probe: EX2DVA - SN3IBTT. ConvE(1007, 1077, 10,7} Calibiedted: 31.12.2016:
« Scosar-Surfnoe: L4mm (Mechinicdl Surface Detection)
» Electronics: DAE4 Sp654; Culibrned: 24.07.2017
« Phansom; ELT va,0; Type: QDOVAOD BB: Serinl: TP:1003
» DASYS2 SLI10:0(1446); SEMCAD X 14.6,10(7417)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Mezsureimedl grid: de=5mm, dy=3tnm, dr=Smm

Reference Valve =41.79 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolited) = 1.77 Wikg

SAR(I g) = L14 W/kg: SAR(10 g) = 0.764 W/kg

Maximum value of SAR (mewvured)y = | 54 Wikg

-1.97
-3.493
5.90
+1.86

-4.83

0 4B = 1.56 W/kg = 1.88 dBW/kg

Comficste No DASOVI 1089, Aug17 Page 7o'
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e o Fras Kntthriard

Scéanmw & Partner AL fo'\ g w..:::'.;-m«amm
gineerng AG % Sarvizia wuleesro dl Graturn

Zoughadustrasse €1, BI04 Zurlch, Switreetand ‘mﬁﬁ ‘\‘_ Y S Swiss Callhestion Saevice
Accraciiod by the Gwns Acarediation Saivies (SAS] Acamudi 2
‘muldnmnolhﬁmhqmumodﬁ:-w@mu NS
Multilateral Agruamant for the recogrition of taltbratian tetificatis

cient  DEKRA Crrtificats Mo: D750V3-1036_Aug17
[CALIB_RATION CERTIFICATE

Obyece D7E0V3 - SNi1036

Calibraton procatin(x) QA CAL-05 vB

Callbration procedure for dipole vafidation Kits abova 700 MHz

Swinnon ds; August 21, 2017

This catitration cassficane dacornts 31 raceabilly to national standsids, which resizs he shyscas wiitn of pemramanss {11
Tho meesutementy v S uncarainliss with confitnae pecbaiity 7 givar on B fotlwing Hages and arl et of Wy casficats
Al cafitimtionn e w6 canduched it ihe ianed eborstory taclity dnkifomtsent Jeonpaatuin (22 £ 370 argd ity « 70%,

Cuaiibeanon Equipment Lsed (MATE crtcal forcalttmatiarng

Frimay Standads Do G Cute (Cantlficnts 1o | Getatuod Calitrahon

Powwr mter NR& SN 04T QUAREIT (No. 21 TOFSI100522) A1t

Powr ansor NRP-ZB1 SN 103244 O4-Api 1T (No- 21707521 Ape-1h

Power seticor MRS She DS 068ar 17 No. 217.00852)° Aps-10

Hotprorce 20 dB Attanuator EN: s (20K) O7har\T (Mo, 217-02528) Agr s

Type-N rsmn coibimatian BN SCAT2 ) LENT G7-AReIT (No. 25 7.02539) Ap-1§

Tstarprns Sroon £X30VA SN 7240 Hpday-17 (No EXZT548 May17) May-18

OAE4 TNk 631 2617 (Na. BASL S5 NertT) Mar-18
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Calibration Laboratory of PRy, Schweizurischur Kaliboerdlonst
Schimid & Pariner %\_ﬁ $ uwm-nltnﬂalonn-m
Engineesing AG : = €. Survizio sytzzare # taratisrs
Zmighaussirasss 43, B304 Zunich, Switearand ’%@f S Swies Calibration Swrvica
Accruolled by Ihe Swas Accrdiiation Semco (545 Accraditation Nu: SCS 0108

The Suiss Accratfitation Sannce i one of the signatorien to i EA
Multisteral Agrenmant for the rocognition of Salitirstion certiticutuy

Glossary:

TSL tissue simutating liquid
ConvF sensitivity In TSL / NORM x,y,z
N/A not applicabie 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 82209-1, "Measurement procedure for the assessment of Spacific Absarption Rate
(SAR) from hand-held and body-mounted devices usad next fo the ear (fraquency range of
300 MHz to 6 GHz)", July 2018

¢} IEC 82208-2, "Procedure to detarmine the Specific Absarption Rate: (SAR) for wirsless
communication devices used in close praximity to the human body (frequency range of 30
M4z 10 & GHz)". March 2010

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

Additional Documentation:
g) DASYA4/S System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated In the certificate are valid at the frequency indicated,

« Antenna Parameters with TSL: The dipole is mounted with the spacar to pasition its fead
point exactly below the center marking of the flat phantom section, with the srms oriented
parsliel to the body axis. , ,

= Feed Point Impedance and Retum Loss! These paramaters are measurad with the dipole
positioned under tha liquid filled phantom, The impedance stated is transformed from the
meaasurement at the SMA cannsctor to the feed point. The Return Loss ensures iow
reflected power. No uncentainty required.

* Eisctrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncerainty required. ' '

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

« SAR normalized: SAR as measured, normalized to an input powar of 1 W at the antenna
connactor.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult,

The reponed uncertasinty of measurement is stated as the standard uncerntainty of measurement
multiplied by the ooveri?: factor k=2, which for a normal distribution correspends to a coverage
prababiiity of approximately 95%.

Catificsts No: D7SOVE-1038_Augt? Page 2 of
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Measurement Conditions
DASY systam configurntion. ds fas aa nat given on pags 1.
DASY Vursion DASYS VE210.0
Extrapoiation Advanoed Extrapotalion
fhantom Motuls Flat Onantom
Distance Dipole Contor - TSL 15mm with Spader
Zoom Scan Resolution o%, dy, az =5 mm
Fregquency 750 MMz 2 1 MHz
Head TSL parameters
The fallowing pararmaten and cslcutatons wers applisd,
Temperature Penmittivity Conductivity
Kominal Head TSL paramoters 20°C 419 3,88 mhehm
Meazured Head TSL parameters (220202)°C 41128% 0.80 mhaim £ £ %
Hagd VAL temporaturo change during lest <08‘C —_— o
SAR result with Head TSL
SAR avemsged ovar 1 om® (1 g) of Head TSL Condition
SAR mposured 250 (/¥ inpud puwe 211 Wixg
SAR for nominal Meax TSL parametars hormatized 10 1W B33 Wikg +17.0 % (k=2)
SAR avaraged over 10.em’ (10 o) of Head TSL aondiion
SAR monsreg 250 mW Input pewar 1356 Wikg
SAR Tor naemingt Head TSL, porarmatess normalizad to YW BATWhg £ 165 % (k=2)
Body TSL parametars
The following parameters and calodstont war applled
Temperaturs Parmittivity Conductivity
Nominai Body TSL paramoters 220'C G635 455 mholm
Measurod Body TSL paramsters 220:02)%C BEH28% 0.95 mihtim £ 8%
Body TSL lemperaiure chenge during test <05°'C — -
SAR result with Body TSL
ShR averaged over 1 cm® (4 g) of Body TSL Conditin
SAR measured 250 mW Input powsar 297 Wikg
SAR far naminal Budy TSL parsmetars nermnalized o AW 808 Wikg £ 17.0 % (k=2)
SAR averagod over 10 cm’ (10 g) of Body TSL condition
S5AR moasured 280 mW mput power 1AL Wikg
SAR fat nominad Body TEL paramelers normallzes ko 1W 512 Wikg £ 165 % (k=2)
Canificats Nis: DTSOVE- 1008 _Aug1? Page 3of
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Appandix (Additional assessments outside the scope of SCS 04 08)
Antenna Parameters with Head TSL

Impedance, transformed 1 teed point 5550+ 160
Retum Loss «241dB

Antenria Parameters with Body TSL

IMpedance. tranatarmexs to fesd point 505(1.230
Return Loss -22808

General Antenna Parameters and Design

LE!qmw Deiay (une direction) l 1036 n= j

A(\e fang term uae with 100W radfiated powar, anly = =light wamming of the gipate noar e fepdpaint can be messcmd.

The dipole iz made aof standard estritvild coaial cable The center conductor of e feading (ine i dirclly connected to this
2acond arm of the dipale. The antannz (= thesalore shot-circulisg Mo DC-signaln- On aoeme of e dipoiss, small and sans
o addzd %0 Ihe dinole arm In aide to imgrova matihing whan loaded accoring o the positen s expisinad In the
"Measwamert Conditions* paragrash, The SAR dats are not atfecsed by triz changs: The oversl dipole length i =il
according fo (he Standar. ‘

No exteszive forc must be appiad in the dipule arms, becsuss ey might bend or th scidared connactions nearthe
feadpaint inay be damatsd

Additional EUT Data
Manufaciurea by SPEAG
Manufactured on July 05, 2011
Cearfificals No- DTS0VE-1036_Augt? Page 4 af 8
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DASYS Validation Report for Head TSL

Date: 18.08.2017
Test Laborstory: SPEAG, Zurich, Switzerfund

DUT: Dipole 750 MHx; Type: D750V3; Serfal: D750V - SN: 1036

Communication Systém: UID 0 « CW, Frequency: 750 MHz

Medium parumeters used: = 750 MHz: a = 0.9 S/m; & = 41.12 p= 1000 K/’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECZANS] C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; CanvF(10.49, 10,49, 10.49); Calibirated: 31.05.2017;
*  Scnsor-Surfoce: T 4mm {Mechanical Surface Detectinn)
» Electromicy: DAES Sn601; Calibrsted: 28.03.2017
« Phantom; Flat Phantom 4.9 (front); Type: QD O0L P39 AA: Serial: 1001
» DASYS2STI0.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7xT)/Cube 0:
Measurement grid: de=Smm, dy=Smm, dz=Smm

Reformce Value = $8.65 Vi, Power Drifi = -0.01 dB

Peak SAR (extrepolated) = 3,26 Wikg

SAR(! g) = L11 W/kg; SAR(10 g) = 1.36 Wikg

Maximum value of SAR (messured)= 2,86 Wiky

LG

200
-4.00
-6.00
8.00
100

0dB =286 Wkg =436 dBW/kg

Cortificass No: D780V3 1000 _Awg17 Page 4 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute: 21.08.2017
Test Luborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHe; Type: D750V3; Serlul: D730V - SN:1036

Communication System: UID 0 « CW; Frequency: 750 MHz

Medium parameters used: f= 750 MHz; 0 =096 S/m; &= 3515, p = 1000 ky/m’
Phantdm section: Flat Seetion

Measurement Standard: DASYS (IEEE/AEC/ANS) C63.19-2011)

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF{10.35, 10,35, 10,35} Cafibrated: 31,05.2017:
» Sensor-Surface: | 4mm {Mechanical Surface Detection)
» Electronics: DAEA 8n60); Calibmied! 28.03.2017
» Phantom: Fliat Phantom 4.9 (Back); Type: QD O0R P49 AA; Serial: 1005
«  DASY3S2 S210,0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 57.69 Vim, Power Diit=-0.01 dB

Peak SAR (extrapolated) = 3.26 Wike

SAR( g} =217 W/kg: SAR(10 1) = 1.43 Wikg

Maxinmun value of SAR (measured) = 2 B8 Wrkg

0 dB=2.88 Wike = 4.59 dBW/kie

Cerificats No; D740V3-1036_Aug17 Page 7 of B
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Impedance Measurement Piot for Body TSL
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Calibration Laboratory of

Schmid & Pariner
Enginearing AG
Zeuglausstasse

43,0008 Zusich, Switzwriend

Aeerndiing Yy the Swius Accaultrtiun Sifves HAS]
Tim Swivs Accrefitation Sarvice in ene of tha signatariem tn e EA
MeuItiladnrs Agreement foe tha recognition of celibrubivn comsficatss
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B DEKRA

Sehwilenrlvehar Kalibrinrdionst
Service zutusa d'Atloniage
Hervlaln avizzern o taratura
Swiss Galibration Bwrvice

Acorditation Np- SCS 0108

Che  [DEKBA Cartncate o DIVOV2-14007._Aug1T
CALIBRATION CERTIFICATE _ l
ot DY00V2 - SN.1d007
Calmration piocadueux) QA CAL-O5VS

Calibration procedure for dipole validation kits abave 700 Mz
Catbation wet August 21,2017
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Calibration Laboratory of s, ETTe——
Schmid & Partrier & g P ——
Enginesring AG ) = ~ Burvizio ayizzers ol tursturs
Zevghaisstinane 43, 0004 Zuricn, Switzurians \(’[;\?\ v S swis Galibration Swrvics
Acorediled by Ihe Swes Ascrudation Saevies iTAT) Acsreditation No.: SCS 0108

Tha Swiss Accroditation Saryice is ore of the nigrutonas 1n the EA
Multilstersl Agreemant for the recognition of calibestion certificates

Glossary:

T8L tissue simulating liquid

ConyF sensitivity In TSL / NORM x,y.z
NIA not applicable or nat measurad

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for the assessment of Speacific Absorption Rata
(SAR) from hand-held and body-mounted devices usad next to the ear (frequency range of
300 MHz to & GHz)", July 2016

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

d) KDB 865664, "SAR Measurement Raquirements for 100 MHz 1o 8 GHz"

Additional Documentation:
e) DASYA4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report &t the end
of the certificate. All figures stated in the cerfificate are valid at the frequency indicated,

« Antenna Parametors with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallal to the body axis. ,

» Feed Point Impedance and Relurn [oss: Thess paramaters are measured with the dipole
pesttioned under the liquid filled phantom, The impedance stated is transformed from the
measurement al the SMA connactor to the feed point. The Return Loss ensures low
reflected power, No uncertainty required,

« Elettrical Delay: One-way delay between the SMA connector and the antenna feed point
Neo uncertainty required '

» SAR measured: SAR measured at the stated sntanna input power.

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

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

The reported uncartainty of measurement is stated as the standard uncedainty of measuremsnt
multiplied by the coverage factor k=2, which far a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificam No. DO00V214007_Adg17 Mage 2 6t h

Report No: (NIE) 59509RAN.002A1 Page 127 of 152 2019-05-06



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

B DEKRA

Measurement Conditions ,
DASY system configuration. as far as not alveh on pege 1.
DASY Varsion ~ DASYS VEZ 100
Extrapoistion Advarced Extrapalafion
Phantom Modutar Flst Phanttim
Distance Dipole Canter - TSL 1Bmm with Spacar
Zoom Scan Regolution dx, dy, @z = 5 mm
Froquency HOT Mz & T MHz
Head TSL parameters
The foliowing perametans oexd cajculations wes apglied
Temperature Permittivity ‘Conductivity
Nominal Head TSL paramators 220°C 415 087 mhatm
Moasured Head TSL paramotors Z20:02)°C 40748% 0.06 mhaim £ 8 %
Head TSL temperature change during teat <05°'C — —_
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL. Congition
SAR measured 280 W input sowar 272 Wiky
SAR for nominal Heod TSL parameters neeratized to YW 10,5 Wikg £ 17.0 % (k=2)
SAR averaged avar 10 om® (10 g) of Head TSL condition
AR mesaued 250 mW isput power 1.74 Wikg
SAR lor notriinal Head TSL parsmeatsms normallzid to 1W 688 Wikg = 16.5 % (k=2)
Body TSL parameters
The following carsmetars and calculalions wers spphsd,
Temperaturm Pormittivity Conductivity
Noaminal Body TSI, parameters 20'C &0 1.08 mhaim
Moasured Body TSL paramieters (20:07)'C 85248 % 1,01 mhaim =& Y
Body TEL trmperature change durint tast “05°C - —
SAR rasult with Body TSL
SAR avernged aver 1 cm’ (1 g) of SBody TSL Condition
SAR mausured 250 mW Input powes 270 Wiy
SAM for namingl Sody TSL painmaters narmaiiaed o 1W 11,1 Wikg 2 17,0 % (k=2)
SAR averaged over 10 em® (10 g} of Body TSL condition
BAR measursd 250 mW put power 177 Wikg
BAR for nominkl Body TSL pyremstors normatized o 1\W T25 Wik £ 16.5 % (k=2)
Cedificats No: DSOOVZ- 14007 _Augt Y Page 3ot 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impesiance, transfarmed 1o feed point 484 0-28|0
Retum Loss «31.368

Antenna Paramaters with Body TSL

Impeadance, wansformed fa foed point 45804500
Retum Loos -23808

General Antenna Parameters and Design

| Evmctr Dalay (nne direction) | 1.400 na

After ang term use wilt 100W radssted power, only a sight warming of he dipole near {he foedpoint can be moasured.

The dipoke 1w made of standard semingse coaxiat cablo. Tha cantar conductor of the faading line In directly connocted o the
pecond arm of the dipcle- The antenna ie therefore shor clrtulled for, DC-signais. On nome of the diptdes. small end cogs
are 80ced 10 e digole arms in ardee o impreve matching when ioaded according 1o the position as expiained in the
“Measurement Conditians” paragrapt, The SAR data s not affecind by this changs. The overall sipals sngth ks 31l
eccording 1o W Standard

Ne excesalve farce must be appi=s 1o the dipole amn, hocauss thay might bend or the soidarad coanaciionn near he
fgedpoint may be damaged

Additional EUT Data

Monufanturss By SPEAG
Manufactursd on Fetruary 13, 2004

Cartficufe No: DRGOVZ-38007_Aug1? Page dof 8
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DASYS Validation Report for Hoad TSL

Dote: 18,082017
Test Labantory: SPEAG, Zunich, Switzerland
DUT: Dipole 900 MEz; Type: DI00V2; Serial: DVOV2 - SN: 14007

Communication System: UID 0 - CW; Fregueney: 900 MHz

Medium parsmeters used: £~ 900 MHz; &= 0.96 Sim; & =40.7; p = 1000 kg/in'
Phaniom sechon: Flat Seetion

Measurement Standard: DASY S (JTEEE/JIEC/ANSE Ca3.19.2011)

DASYS2 Configuration;
«  Probe: EX3DVA - SN7349; ConvF(9.86, 9.86, 9.86); Calibrated: 31.052017;
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electromics: DAEA Sné01. Calibrated: 28.03.2017
« Phantom! Flot Phantom 4.9 (font), Type: QD 00L P49 AA: Serinl: 1001
o  DASYSZS52,10.0(1446); SEMCAD X 14.6.10{7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Mesgsurement grid; ds=Smm, dy=Smm, de=Smm

Referente Volue = 64.32 Vim! Power Drift =005 dB

Peuk SAR (extrapolated) ~4.22 Wikg

SAR(1 g} =2.72 W/kg; SAR(10 g) = 1.74 Wikg

Muximim value of SAR (measured) = 3.70 W/ike

48
0

2.28
-4.57
-6.05
414

-

0 dB =3.70 Wik = 5.68 dBW/kg

~11.42

Cedificate No: DSGOV2-14007_Augt? Page fiof B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.08.2017

Test Laboratorys SPEAG, Zyrich, Switzerland
DUT: Dipole 900 MHz; Type: DO0OV2; Serial; D00V - SN:1d4007

Communication System: UID 0 < CW; Frequency: 900 MHz

Medium pamametess nsed: =900 MHz, o= 101 S/m; & = 55.2¢ p = 1000 kg/m’
Phanstom section: Flat Section

Measurement Standard) DASYS (IEEEEC/ANS] C63.19-2011)

DASYS2 Configuration:

Probe! EX3DVA - SN7349; ConvF(9.94, 9.94, 9.94). Cafibrated: 31.05.20/7:
Sensor-Surface: 1 dmm (Mechanion! Surfice Detection)

Electronice: DAEA Sn601: Calitrated: 28.03 2017

Phantom: Flat Phuntorn 4.9 (Back); Type: QD 00R P49 AA: Serfal: 1003
DASY32 32:10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value =62.21 Vim; Power Drift < 0.01 418

Peak SAR (extrapolated) = 3,95 Wikg

SAR(! g) = 1.7 W/ke; SAR(10 g) = 1,77 Wikg.

Muximum vilue of SAR (measured) = 349 Wiky

0dB =349 Wikis =5.43 dBW/ke

Cartlicae No' RIOOVA.Td00OT_Aig17 Paga T of B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeuphaisstrussy &3, 8004 Tur|eh, Switemrtant

Acroddes by tha Bwise Ascredialion Sensce (SA%)

ey,

Eg

Thi Feine Acsraditation Secvios (s aa0 of the dignatories 1o the EA
Rustiisters! Agresmenl foe ihe recopnition of calitirstion certificates

B DEKRA

Bervice muinse titslonnage
Sorvizio syiasn @ taralurs
Swess Catibration Beryice

mwow

Accraditation Ko SCS 0108

Betwetzarischnr Kallbriarsiange

Calibrmdicn Endigmant wod (METE onlicsl ler colbraticn)

cignt  DEKRA Cartificata No. D1800V2-2d089_Aug17
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Caltmtion dus August 21,2017
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Calibration Laboratory of P =, Betmirarischer Kallbriertrat
Schmid & Partner % g Servics mesng @dtsionnage
inearing AG e Saevieho avizzats o taraturs
mE-y-ngmunga, 8004 Zurich, Switsariand @}’ S swias Catibration Service
Aecouaimma iy 1his Sies Accreditation Srick (SA3) Accnditation Ne: SCS 0108

The Swiss Accruditition Sevice i onn of the algnatad 1o the £A
Muttintarsi Agreement for tha recognitlon of calibimtion conifcates

Glossary:

TS8L tissue simulating liquid

CanvF sansitivity In TSL/ NORM x.y.z
NIA not applicable or nut measursd

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Paak Spatal-
Averaged Specific Absorplion Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Technigues® June 2012

b) IEC 622091, "Measuremeant procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency ranga of
300 MHz to 6 GHz)", July 2018

6) IEC 62208-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless

- communication devicas used in alose proximity to the human boedy (frequency rangs of 30
~ MHz to 6 GHz)", March 2010 '

d) KDB 865884, “SAR Measurement Requirements for 100 Mz to 8 GHz"

Additional Documentation:
e) DASYA/S System Handbook

Mathods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The dipole is mounted with the spacear to pasition its feed
point exactly below the centar marking of the flat phantom section, with the arms oriented
paraliel to the body sixis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
pesitioned under the liquid filled phantom. The impedance slated i transformed from the
measurement at the SMA conneclor 1o the feed point. The Return Loss ensures low
reflected power. No uncettainty required.

* Electnical Delay: One-way delay batween the SMA connector and the antenna feed point.
Na uncertainty required.

* SAR measured: SAR measured at the sisied antenna input power.

* SAR normmalized: SAR as messured, normalized to an input power of 1 W at the antenna
connecior.

« SAR for nominal TSL parametérs: The measured TSL parameters are used to calculate the
nominal SAR resyll

The reported uncertainty of measurement s stated as the standard uncertainty of measuremant
multiplied by the ¢ factor k=2, which for a normal distribution corresponds to a coverage
probsbility of approximately 95%, '

Cartligale No: DIBOOVZ-2d006 _Augs? Poge 2ol &
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Measurement Conditions
DASY syatémn configuration, e far 29 hut given oo pags 1.
DASY Verston DASYS V52100
Extrapolation Advanoced Extapalation
Phantom ModLliar Fist Phasdom
Distance Dipole Contar - TSL 1Wmm with Spacer
Zuom Stan Resolution dx, dy, dz =6 mm
Fmquency 1600 Mtz £ 1 Mz
Head TSL paramoters
The foliowing sammators and calouiEtonn wees appfiod
Tomperature Parmittivity Conductivity
Nominal Head TSL parametors 20"c 40.0 1.40 mholm
Measured Head TSL parametors RZ0z02)°C IB0EE% 1.3 mhoim £ 8 %
Head TSL tlemperature change during test <g5'C —_ =
SAR result with Head TSL
SAR svueaged over 1 o’ (1 ) of Head TSL Oondtion
SAR maasursa 250 mW input power 972 Wiy
BAR for nominpl Head TSL parsmaters norralized to YW 360 Wikg £ 17.0 % (k=2)
SAR avaraged ovar 10 cm® (10 g} of Head TSL condition
SAR mpasured 250 mW input pawer 507 Wikg
SAR for nomina! Head TSL parametars narmagzed 1o 1W 20.I3Whg £ 16.5 % (k=2)
Body TSL parametors
The folawiag parometars and calculations were appliod.
Tamperaturs Permittivity Conductivity
Nominal Body TSL paramotors 220°C 533 152 mbadm
Moasured Body TSL parameters 226:02)'C B3B:8H 140 mhoim = 0 %
Body TSL tempersturs change during test «08‘C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} of Bady TSL Zondition
SAR measured 250 mW Input powesr 857 Whag
BAR for nominal Body TSI gsmanieters noemalized to 1W 0.7 Wikg £17.0 % (k=2)
SAR aversgod over 10 cm® (10 g) of Body TSL comaition
SAR meatiured 280 MW input power 500 Whg
SAR for nominal Body TSL pamrmotesy nocmallend to 1W 20.5 Wikg & 185 % (k=2)
Cariificars No: D1800V228086_Aug!? Pagedof
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Appendix {Additional assessments outside the scopa of SCS 0108)
Antenne Parameters with Head TSL

imossiani:, transformad 1o fasd point 4950 -2810
Ratun Loss <308 B

Antenna Parameters with Body TSL

Impedunce. franaformed to fead point dWSn-47i0
Retum |oss ~22.368

General Antonna Parameters and Design

| Electrical Delay fone directian) | 1,208 ns 1

Alle long lerm uss with 100W radateg powar, onty & sight warming of the dipole near thwe feedpomt can be massursd

The dipala is made of standard seminigid beaxe! pabile The centar conddetor of the feeding lina 18 aireclly connected 1o tha
zecond wrm af the dipole, The antenna it thefefors short-circulted for DC-signats. On same of the dipoles. small end caps
are gddad fo the Wipale arms in ordar 1o [marove mafihing when leased scenrding to the coartion as explaned in the
“Maasuremant Conditicns” pamgraph. The SAR data ars not sffocted by this change. The ovarall dipcse lenath i sl
stodding 10 ihe Standard.

N excossiva forca must be appliod to the dlpale arme, bacauss fhey might Dend o Ihe soidessd connections el the
feadpoit may bo camaged.

Additional EUT Data

Manutactured by SPEAG
Manufacured on danusry 0C, 2004
Cirtificate No: D1BOOV2-24099_Aug17 Page d of &

Report No: (NIE) 59509RAN.002A1 Page 137 of 152 2019-05-06



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

C.LF. A29 507 456

DASYS Validation Report for Head TSL

Distez 21082017

Test Laboratory: SPEAG, Zurich, Switzetiand
DUT: Bripole 1800 MHz: Type: DIS00V2; Serial: DISOOV2 - SN:2d099

Communication Systets: TID 0 - CW; Frequenty: 1800 MHz

Medium parameters used: { = [800 MEx o= 1 38 Siim; & = 39; p = 1000 kg/m’
Phuntom section: Flat Sectlon

Meusurement Standard: DASYS (IEEEMEC/ANST C63,19:2011)

RASYS2 Configumtion:

Probe: EX3DV4 < SNT349; ConvF(8.56; 8.56; 8:56); Calibrated: 31.052017;
Sensor-Surface: L Amm (Mechanical Surfice Detectior)

Elecronics: DAES Sn601; Calibmied: 28032017

Phantom: Flat Phuntom 3.0 (front); Type: QD 000 P50 AA: Serinl: 1001
DASYS2 52/10.011446); SEMCAD X 14.6,1(§7417)

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

Referenee Vatue = 106.3 Vin; Power Drift =-.00 dB

Pk SAR (extrmpolated) = 182 Wike

SAR(L g) = 9.72 Wikg; SAR(10 g) =307 Wikg

Muximum value of SAR (measured) = 14.6 W/kg

-3.60

-1.2u

-10.00

~14.40

DdB=14.6 Wikg = 11.64 dBW/kg

Ceificats No: D1000V2-24098 Aug 17 Pape 5 0i B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dhate: 18082017
Test Leboratory: SPEAG, Zurich, Switzerinnd

DUT: Dipole 1800 MHz; Type: DISO0OV2; Serial: DISO0V2 - SN:2d4099

Communication Systam! UID 0 - CW; Frequency! 1800 Mz

Medium parsmetins used: = 1800 MHz: o = 1.5 S/m; &= 53.8; p = 1000 kg/m’
Phantem section: Flat Seetion

Measurement Standiwd: DASYS (IEEE/IEC/ANSI C63,19-201 1)

DASYS2Z Configurntion:
e Probe: EXIDVA - SNT349; ConvF(8.38, 8,38, 8.38); Calibtated: 31.05.2017:
»  Semwor-Surface: 14mm (Mechanien! Surface Detection)
» FElecnonics: DAES Sn601; Calibrased: 28.03.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P30 AA; Seral: 1002
»  DASYSZ 52.10,001446), SEMCAD X LB I0741T)

Dipale Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement peid: dx=5mm, dy=3mm, dz~Smm

Reference Valug = 102.2 Vim; Pawer Drift = .07 dB

Peak SAR (extrapalated) = 16.6 Wikg

SAR(L g) = 9.57 Wikg; SAR(10 g) = 5.08 Wikg

Maoximum vislue of SAR (measured) = 14.0 Wikg
48
0

-3.40
6.80
10,20
-13.60

AL.00 ﬂT‘

0 dB = 14.0 Wikg= 11.46 dBWikz
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of iy e i
Schmid & Pariner = 8 mm:ma:nm
Engineering AG g : C oo ¢yinieio o bissiuse
Zuughsusstraase 43, 1004 Zurich, Switsdand "@ S swiss Callbruion Saryice
Ancratitedd Ly Wi Swinn Accmdiution Senvion (SAS) Accradlitation wor SCS 0108

The Swiss Aocradiistlon Service ks ane of i Mgnatories to the A
Maltiiateral Agrsement tor the reesgnition of cilibeating conificntes

Glossary:

TSL tissua simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1628-2013, "IEEE Recommended Practice for Detarmining the Peak Spatiat-
Averaged Specific Absorption Rate (SAR) in the Human Head from Witeless
Communications Devices: Measturament Techniques”, June 2013

b) IEC 62208-1, "Measurement pracedure for the assessment of Specific Absarptioh Rate
(SAR) from hand-held and bady-mounted devices used next fo the sar (frequency mnge of
300 MHz to 6 GHz)", July 2016

¢} |EC 82209-2, "Procedura to determine the Spacific Absorption Rata (SAR) for wireless
communication devices used in close proximity to the hurnan biody (fraquency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurament Hequirements for 100 MHz to 6 GHz®

Additional Documentation:
8) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

* Measurament Conditions; Further details are available from the Validation Rapaort at the end
ol the certificate, All figures stated in the carfificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipale is mounted with the spacer to position its feed
point exactly below the canter marking of the flat phantam section, with the arms orented
paralle! to the body axis, ,

* Fead Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is tranaformed from the
measurement at the SMA connector to the teed paint. The Return Loss ansiires low
reflected powar, No uncertainty required.

* Electrical Deiay: One-way defay between the SMA connector and the antenna feed point.
No uncartainty required. '

* SAR measured: SAR measured at the stated antenna Input power.

= SAR normalized: SAR as measured, normalized o an input powear of 1 W at the antenna
connactor.

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

The reported uncertainty of measuremant is stated as the standard uncentainty of measurement
multiphied by the covarage factor k=2, which for a narmal distribution corresponds to a tovarage
probability of approximately 85%.

Cadificate No: D2450VE768_Aug17 Page 2 of
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Measurement Conditions
DASY wystem vonfiguration. as far as nét gives on pags 1.
DASY Version DAgYs VE2 10,0
Extrapalation Acvanced Extrapatalicn
Phanton ‘Modular Flat Prantan
Distance Dipole Centar - TSL 0 mm with Spacet
Zoon Scan Resolution dx, dy, & =5 mm
Fréquency 2450 MMz 1 1 MMz
Head TSL parameters
The following panumaters and caloulstons werm upplied.
Tempersture Parmittivity Conductivity
Hominal Head TSL parametors 20'C ag2 1,80 fsaim
Measured Huad TSI parameters (P0=02040 G78+8% 1,56 mhoim = & %
Hend TSL temperature change during test <D5*C - —_
SAR result with Head TSL
Snﬁmtngdmricw {1 g of Head TSL ‘Condition
5AR measuma 250 mW Input fitwer 130 Wika
BAH for nomat Head TSL pammsters nermializad 1o 1W 508 Wikg = 170 % (k=2)
EAR averaged avar 10 om® (10 gi of Head TSL candiion
SAF measuea ES0 MW nput pawsar 4.00 Why
SAR for npminal teed TSL parametary normutizad to 1W 208 Wikg = 16.5 % (k:=2)
Body TSL parametars
Tne fallowing parmmetats and caloulations wars koplind.
Tamperature Permittivity Canductivity
Nominal Body TSL parametets 220'C 227 105 me'm
Measurod Body TSL parameters (220402)°C S19:6'% 2,09 mhoim + 8 %
Body TSL tempeenture ehangs during test <05"C — —
SAR result with Body TSL
SAR svaraged over 1 om” (1 a) of Body TSL Condition
SAR measured 280 mW input powar 128 Wikg
BAR far noitinal Body TSL puramilets pormalizad 1o W 50,1 Wika 17,0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAH measured 250 mW Input power L97 Wikg
BAR for nomifial Bogy TBL parametam normalized o tW 23,6 Wikg = 16.5 % (=2}
Cantilicata Nex: DEABVA7E6_ALQYT Paged ol g -
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Paramaeters with Head TSL

Impedance. franstormed 1o fasd poin S0.0.0+4.7 Q2
Flatum Losa ~-228dB

Antenna Parameters with Body TSL

Impedince, franatarmad 10 fead point 321 0481 1)
Fetum Loes 201

General Antenna Parameters and Design

| Einctical Deiay {ase disestion) | 1157 ne |

Altes Jong term uss with 100W mdiated power, orly & alight wamming of the gipola near s feedpoist can be msaaled

Tha dipole 4 made qr standard semingd coaxizl cable The canter cenawotar of 1hs Bading line Is directly connected o tha

zezond arm of the dipaid. The antannals therefors shost-clreuited for DC-signaia. On some of the Wipdles, small and ceps

fmadded o the dipoiz anms | oidat 1o improve mutching whan loadaa according 10 the positian as explained in tho
Maasursment Conitions® paragmph. The SAR data are hot affocted by this change. The overall dipals lengih i sl

sccarging 1o the Sandaid,

Mo bxossalve tarce munt be applied 10 e dipot amme, Hockiuss they might band or tha soldersd connyctions near the
faedpoint imay be damnaged.

Additional EUT Data

Marufaciured by BREAG
Marufactured on Apedl 222004
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DASYS Validation Report for Head TSL

Date: 17.082017
Test Labomtory: SPEAG, Zorich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 756

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

Medium parsmeters used: f= 2450 MHy; o= 1.86 S/ & = 37.8: p= 1000 ke’
Phantom section: Flar Section

Measurement Stundard: DASYS (IEEE/NEC/ANSI C63,10-2011)

DASY52 Configuration:
« Probe: EXIDV4 - SNT349; ConvF(8.12, .12, 8.12); Calibrated: 31.05.2017;
» Sensor-Surfiice: 14mm (Mechanieal Surface Detection)
»  Eleerronics! DAES Sa601: Calibrated: 28.03.2017
»  Phantosm: Flat Phantam 5.0 (fromt); Type: QD 000 P30 AA; Serial: 1001
DASYS2 52,10.0¢1446), SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoem Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dv=Fmm, d2=3nim

Refercace Value= 1120 Vim: Power Drift=-0D.05 48

Peak SAR (extrapolated) =26.3 Wikg

SAR(Lg) = 13 W/kg: SAR(10 ) = 6.03 W/kg

Muximum vilie of SAR {messured) = 20.8 W/kg

n
-a.00

-12.00
-16.00
~20.00

0 48 = 20,8 Wikg = 13.18 dBWikg

Cartlicsts Ne: DASGVR 756 AugtT Page G ol 0
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Impedance Measurement Plot for Head TSL
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DASYS Vaiidation Report for Body TSL

Date: 17082017
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serinl: D2450V2 - SN: 756

Commanication Systers: UID 1) - CW; Frequency: 2450 MHz

Medtum parsmeters wied: = 2450 MHz; o= 2.03 S/t = 51.9; p= 1000 kg/ns’
Phuntom sectlon: Flat Section

Meusurement Standard: DASYS (IEER/IEC/ANST 063.19-201 1)

DASY32 Configuration:
* Probe: EX3DVA - SN7349: ConvF(N. 1, 8.1, 8.1); Calibented: 31.08.2017:
*  Sensor-Surfpce: F4nun (Mechanical Surface Detection)
»  Electronics; DAES Snp601; Calibrated: 28.03.2017
= Phanstom: Flat Phantom 3.0 (back); Type: QD 000 PSO AA: Serial: 1002
«  DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Volue = 105.0 Vi, Power Deift = -0.06 dB

Peak SAR (extmpolated) = 25.3 Wikg

SAR(Eg)= 12.8 W/ke; SAR(10 g) = 3.97 Wikg

Maximum value of SAR (measured) = 20,0 Wikg

de
I

6.00

-15.00
20,00
-25.00

0dB =200 W/kg = 13.01 dBW/ky
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Impedance Measurement Plot for Body TSL
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