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1. TEST RESULT SUMMARY

Applicant:

Applicant Address:

Model:

Motorola internal Model:
Brand Name:

Serial Number:

FCCID:

Test Device:

Exposure Category:

Date of Test:

Place of Testing:

Environmental Conditions:

Test Specification:

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Motorola Solutions Inc.

8000 West Sunrise Boulevard,
Fort Lauderdale,
Florida 33322

Si200

HKUN4120A

Motorola

N/A

AZ489FT7120

Production Unit

General Population/Uncontrolled Exposure
February 27, 2019 to February 28, 2019

Shenzhen UnionTrust Quality and Technology Co., Ltd.

16/F, Block A, Building 6, Baoneng Science and Technology
Park, Qingxiang Road No.1, Longhua New District, Shenzhen,
China.

Temperature: +18 to 25°C
Humidity 25 to 75%

ANSI/IEEE C95.1

IEEE Std 1528: 2013

FCC KDB Publication 447498 D01 v06
FCC KDB Publication 865664 D01 v01r04
FCC KDB Publication 865664 D02 v01r02
FCC KDB Publication 248227 D01 v02r02

The maximum spatial peak SAR value for the sample device averaged over 1g was found to be:

Highest Reported SAR

2.4GHz WiFi Data
5.2GHz WiFi Data
5.3GHz WiFi Data
5.6GHz WiFi Data
5.8GHz WiFi Data

BT Data

TX Frequency (MHz) Body-worn
2412 - 2462 <0.10
5180 - 5240 N/A
5260 - 5320 N/A
5500 - 5720 <0.10
5745 - 5825 <0.10
2402 - 2480 N/A

This wireless portable device has been shown to be capable of compliance for localized specific
absorption rate (SAR) for uncontrolled environment / general population exposure limits specified in

ANSI/IEEE C95.1.
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2. GENERAL INFORMATION

2.1. Description of Equipment under test (EUT)

Manufacturer: Systech Electronics Ltd

Manufacturer Address: 802 Sunbeam Centre, 27 Shing Yip Street, Kwun Tong,

Hong Kong
Device dimension (Lx W) : 91 (mm) x 62 (mm)
Device thickness: 32 (mm)
2.4G WIFi/BT: -0.04dBi; 5.2G WiFi: 1.23dBi;
Antenna Gain: 5.3G WiFi: 3.01dBi; 5.6G WiFi: 3.91dBi;
5.8G WiFi: 2.99dBi;
Operating Configuration(s) / mode: Body-worn (Data)

2412MHz to 2462MHz (2.4GHz WiFi)
5180MHz to 5240MHz (5.2GHz WiFi)
5260MHz to 5320MHz (5.3GHz WiFi)
Tx Frequency (MHz): 5500MHz to 5720MHz (5.6GHz WiFi)

5745MHz to 5825MHz (5.8GHz WiFi)
2402MHz to 2480MHz (BT)

2.4GHz 802.11b: 98.85%; 802.11g: 93.21%;
2.4GHz 802.11n(HT20): 61.91%; 802.11n(HT40):55.22%
5GHz 802.11a: 93.14%

Duty Cycle*: 5GHz 802.11n(HT20): 94.55%; 802.11n(HT40): 90.43%
5GHz 802.11ac(VHT20): 93.10%;
802.11ac(VHT40): 86.36%
5GHz 802.11ac(VHT80): 76.74%

H/W Version: V3

S/W Version: 1811160T

3.7VDC (1 x 3.7V 3750mAh Li-ion battery)
Battery Type: Model name: PMNN4577A
Trade Mark : Motorola

Holder 1: Magnetic Clip: (PMLN8221A)

Body-worn Accessories: . .
Holder 2: Swivel Belt Clip (PMLN8220A)

Note*: Per KDB 248227 D01, the reported SAR must be scaled to 100% transmission duty factor to
determine compliance at the maximum tune-up tolerance limit. They were compensated by the crest
factor parameter in SAR measurement system.
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2.2. EUT Antenna Locations

Left+ ol mm+

Exposure Position

Front
Rear
Left
Right
Top

Bottom

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Top +

WLANEBT+

Right+

Front View+

B2 mm+' —

Bottom +

Separation Distance from the Antenna to
the Outer Surface

0mm
0mm
56 mm
3mm
20 mm

40 mm

Details of antenna specification are shown in separate antenna dimension document.
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2.3. Nominal and Maximum Output Power Specifications

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

The EUT operates using the following maximum and nominal output power specifications. SAR values
were scaled to the maximum allowed power to determine compliance per KDB Publication 447498.

For 2.4GHz WiFi

Band

2.4GHz

2.4GHz

2.4GHz

2.4GHz

For Bluetooth

Band

2.4GHz

For 5.2GHz WiFi

Band

5.2GHz

Operating Mode

802.11b

802.11g

802.11n (HT20)

802.11 (HT40)

Operating Mode

Data

Operating Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHTS80

TX Frequency
(MHz)

2400.0 — 2483.5

2412 - 2462

2412 - 2462

2422 - 2452

TX Frequency
(MHz)

2402 - 2480

Nominal
(dBm)

+6.5

+6.5

+6.5

+6.5

+6.5

+5.5
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Output Power

Nominal Maximum
(dBm) (dBm)
+13.5 +14.0
+13.5 +14.0
+10.5 +11.0
+10.0 +10.5

Output Power

Nominal Maximum
(dBm) (dBm)
+5.0 +5.5

Output Power

Maximum (dBm)

+7.0

+7.0

+7.0

+7.0

+7.0

+6.0
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For 5.3GHz WiFi

Band Operating Mode

802.11a
802.11n HT20
802.11n HT40
5.3GHz
802.11ac VHT20

802.11ac VHT40

802.11ac VHT80

For 5.6GHz WiFi

Band Operating Mode

802.11a
802.11n HT20
802.11n HT40
5.6GHz
802.11ac VHT20

802.11ac VHT40

802.11ac VHT80

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Output Power

N(Zr;ri:)al Maximum (dBm)
+6.5 +7.0
+6.5 +7.0
+6.5 +7.0
+6.5 +7.0
+6.5 +7.0
+5.5 +6.0
Output Power
N(c;r;ri:)éﬂ Maximum (dBm)
+10.0 +10.5
495 +10.0
+7.5 +8.0
495 +10.0
+70 +7.5
+6.5 +7.0
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For 5.8GHz WiFi
Band Operating Mode
802.11a
802.11n HT20
802.11n HT40
5.8GHz
802.11ac VHT20

802.11ac VHT40

802.11ac VHT80

Nominal
(dBm)

+11.0

+10.5

+8.5

+9.5

+8.5

+9.5
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Output Power

Maximum (dBm)

+11.5

+11.0

+9.0

+10.0

+9.0

+10.0



Motorola Solutions Inc.
m Gr e Intertek Report No:
18101181HKG-001R2

Total Quality. Assured.

TEST REPORT
3. SAR MEASUREMENT SYSTEM DESCRIPTION

SAR is related to the rate at which energy is absorbed per unit mass in object exposed to a radio field.
The SAR distribution in a biological body is complicated and is usually carried out by experimental
techniques or numerical modeling. The standard recommends limits for two tiers of groups,
occupational/controlled and general population/uncontrolled, based on a person’s awareness and ability
to exercise control over his or her exposure. In general, occupational/controlled exposure limits are
higher than the limits for general population/uncontrolled.
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in)
an incremental mass (dm) contained in a volume element (dv) of given mass density (p). The equation
description is as below:

T 4= o L (L

dtl dm | dt| pdV |

SAR is expressed in units of Watts per kilogram (W/Kg)
SAR can be obtained using either of the following equations:

saR=2
2
SAR = li'.‘h dT
at |-
Where
SAR is the specific absorption rate in watts per kilogram;
E is the r.m.s. value of the electric field strength in the tissue in volts per meter;
is the conductivity of the tissue in siemens per metre;
p is the density of the tissue in kilograms per cubic metre;
Ch is the heat capacity of the tissue in joules per kilogram and Kelvin;

dT
—|t=u . e I . . . .
dt is the initial time derivative of temperature in the tissue in kelvins per second
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DASY system consists of high precision robot, probe alignment sensor, phantom, robot controller, controlled
measurement server and near-field probe. The robot includes six axes that can move to the precision position of
the DASY5 software defined. The DASY software can define the area that is detected by the probe. The robot is
connected to controlled box. Controlled measurement server is connected to the controlled robot box. The DAE
includes amplifier, signal multiplexing, AD converter, offset measurement and surface detection. It is connected
to the Electro-optical coupler (ECO). The ECO performs the conversion form the optical into digital electric signal

of the DAE and transfers data to the PC.

Remote Control Box

@
O
0

T

Signal Lamps
U

Light Beam

.

Measurement Server

2x Seral +
Digital /O

Teach Pendant
—1

Robot Controller

DO

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Electro-Optical Converter [(EOC)

DAE

{Opt. Link)

E-field Probe

, —— Phantom

|| Tissue Simulating
Licyuid

1 Device Under Test

Device Holder

Figure 1: Schematic diagram of the SAR measurement system
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ROBOT

The DASY system uses the high precision robots from
Staubli SA (France). For the 6-axis controller system, the
robot controller version from Staubli is used. The Staubli
robot series have many features that are important for

our application:
e High precision (repeatability +0.02 mm)
¢ High reliability (industrial design)
o Jerk-free straight movements
e Low ELF interference (the closed metallic construction
shields against motor control fields)
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E-FIELD PROBE

The SAR measurement is conducted with the dosimetric probe. The probe is specially designed and
calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at

different frequency.

Model

Construction

EX3DV4

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 Linearity: £ 0.2 dB
+ 0.3 dB in HSL (rotation around probe axis)
Directivity + 0.5 dB in tissue material (rotation normal to probe
axis)
Dynamic 10 uW/g to 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/g)
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1
mm
Model ES3DV3

Construction

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

10 MHz to 4 GHz

Frequency Linearity: £ 0.2 dB
1+ 0.2 dB in HSL (rotation around probe axis)
Directivity + 0.3 dB in tissue material (rotation normal to probe
axis)
Dynamic 5 uW/g to 100 mW/g
Range Linearity: £ 0.2 dB
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 3.9 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.0 mm
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Data Acquisition Electronics (DAE)

Model

Construction

Measurement
Range

Input Offset
Voltage

Input Bias
Current
Dimensions

DAE3, DAE4

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

-100 to +300 mV (16 bit resolution and two range
settings: 4mV, 400mV)

< 5uV (with auto zero)

<50 fA
60 x 60 x 68 mm

Page 13 of 100
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SAM TWIN PHANTOM
Model Twin SAM

Construction

Material
Shell Thickness

Dimensions
Filling Volume

Model

Construction

Material
Shell Thickness

Dimensions

Filling Volume

The shell corresponds to the specifications of the
Specific  Anthropomorphic  Mannequin  (SAM)
phantom defined in IEEE 1528 and IEC 62209-1. It
enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at
the flat phantom region. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined
phantom positions and measurement grids by
teaching three points with the robot.

Vinylester, glass fiber reinforced (VE-GF)

2+0.2 mm (6 £ 0.2 mm at ear point)

Length: 1000 mm

Width: 500 mm

Height: adjustable feet

approx. 25 liters

ELI

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI is fully compatible
with the IEC 62209-2 standard and all known tissue
simulating liquids. ELI has been optimized regarding
its performance and can be 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.

Vinylester, glass fiber reinforced (VE-GF)

2.0 £ 0.2 mm (bottom plate)

Major axis: 600 mm

Minor axis: 400 mm

approx. 30 liters

Page 14 of 100
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DEVICE HOLDER

Model

Construction

Material

Model

Construction

Material

Mounting Device

In combination with the Twin SAM Phantom or ELI4,
the Mounting Device enables the rotation of the
mounted  transmitter device in  spherical
coordinates. Rotation point is the ear opening point.
Transmitter devices can be easily and accurately
positioned according to IEC, IEEE, FCC or other
specifications. The device holder can be locked for
positioning at different phantom sections (left head,
right head, flat).

POM

Laptop Extensions Kit

Simple but effective and easy-to-use extension for
Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (e.g., laptops,
cameras, etc.). It is lightweight and fits easily on the
upper part of the Mounting Device in place of the
phone positioner.

POM, Acrylic glass, Foam

System Validation Dipoles

Model

Construction

Frequency
Return Loss

Power
Capability

D-Serial

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

750 MHz to 5800 MHz

>20dB

>100 W (f < 1GHz), > 40 W (f > 1GHz)
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During measurement, the system first does an area (2D) scan at a fixed depth within the liquid from

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

the inside wall of the phantom scanning area is greater than the projection of EUT and antenna.

Area Scan Parameters extracted from KDB 865664

=3 GHz =3 GHz

MMaximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface

Smm = 1 mm Y2-d-1n(2) mm £ 0.5 mm

Maximum probe angle from probe axis to phantom
surface normal at the measurement location

30°+1° 200+ 1°

MMaximum area scan spatial resolution: Axares, AVams

When the maximum SAR point has been found, the system will then carry out a zoom (3D) scan

=2 GHz: =15 mm 3-4 GHz: =12 mm

2—-3GHz: =12 mm 4 -6 GHz: =10 mm

When the % or v dimension of the test device, in the
measurement plane onentation, 1s smaller than the
above, the measurement resolution must be < the
corresponding x or y dimension of the test device with
at least one measurement point on the test device.

centered at that point to determine volume averaged SAR level.

Zoom Scan Parameters extracted from KDB 865664

Maximum zoom scan spatial resolution: Axzoom. A¥VzZowm

GHz: = 8 mm 3-4GHz: = 5mm’
4 -6 GHz: <4 mm’

3-4GHz: =4 mm

uniform grid: Azzgom(n) = 5 mm 4-5GHz: =3mm
5—-6GHz <2 mm
Maximum zoom .
scan spatial AZzoom(1): between 3-4GHz =3 mm
resolution. normal to 1* two points closest =4 mm 4-5GHz: =25 mm
phantom surface graded | 1O phantom surface 5—-6 GHz: =2 mm
gnd
AZzgom(n=1):
between subsequent =1.5-AZzgom(n-1) mm
points
Mini 3 -4 GHz: =28 mm
11.1111_1111]1 zoom K V.Z =30 mm 4-5GHz: 25 mm
scan volume -
5—6GHz: =22 mm

1528-2013 for detals.

Note: d 15 the penetration depth of a plane-wave at normal incidence to the tissue medium; see IEEE Std

* When zoom scan is required and the reported SAR from the area scan based 1-g S4R estimation procedures of
KDB Publication 447498 15 < 1.4 W/kg. < 8 mm. < 7 mm and < 5 mm zoom scan resolution may be applied.
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6§ GHz.
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4. TISSUE VERIFICATION
For SAR measurement of field distribution inside phantom, homogeneous tissue simulating liquid as
below liquid recipes were filled to a depth of 15cm £ 0.5cm for below 3GHz measurement and of 10cm

+ 0.5cm for above 3GHz.

HEAD TISSUE RECIPES

Ingredients
Frequency De-ionized Salt 12 DGBE DGMH  Triton X100
Water propanediol

450 MHz 33.5% 3.4% 63.1%

750 MHz 34.2% 1.4% 64.4%

900 MHz 35.3% 63.7%

1800 MHz 55.2%

1900 MHz 55.3%

2000 MHz 55.3%

2450 MHz 55.7%

5000 MHz 65.3%

BODY TISSUE RECIPES

Ingredients
Frequency 2 Salt 12 DGBE DGMH  Triton X100
Water propanediol

450 MHz 52.4% 1.9% 45.7%

750 MHz 55.4% 1.3% 43.3%

900 MHz 52.9% 46.1%

1800 MHz 70.8%

1900 MHz 70.1%

2000 MHz 70.2%

2450 MHz 70.8%

5000 MHz 77.8%
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The head tissue dielectric parameters recommended by the IEEE Std 1528 have been incorporated in
the following table. These head parameters are derived from planar layer models simulating the
highest expected SAR for the dielectric properties and tissue thickness variations in a human head. For
other head and body tissue parameters, they are recommended by KDB 865664.

Target Frequency head body
(MHz) er o (S/m) er o (S/m)
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 1.01 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(er = relative permittivity, o = conductivity and p = 1000 kg/m?3)
When a transmission band overlaps with one of the target frequencies, the tissue dielectric

parameters of the tissue medium at the middle of a device transmission band should be within +5% of
the parameters specified at that target frequency.
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The dielectric parameters of the liquids were verified prior to the SAR evaluation.

The dielectric parameters were:

Body Liquid
Freq. Temp. € ./ Relative Permittivity o / Conductivity
(MHz) (°C)  measured Target* A(t5%) measured Target* A (+5%)
2450 22.1 52.400 52.70 -0.57 2.000 1.95 2.56

* Target values refer to KDB 865664
** Worst-case assumption

Note:
1. Date of tissue verification measurement: Feb. 27, 2019

2. Ambient temperature: 23.0 deg C

3. The temperature condition is within +/- 2 deg. C during the SAR measurements.

Body Liquid
Freq. Temp. € ./ Relative Permittivity o / Conductivity
(MHz) (°C)  measured Target* A(#5%) measured Target* A (+5%)
5600 22.1 48.547 48.50 0.10 5.869 5.77 1.72

* Target values refer to KDB 865664
** Worst-case assumption

Note:
1. Date of tissue verification measurement: Feb. 28, 2019

2. Ambient temperature: 23.0 deg C

3. The temperature condition is within +/- 2 deg. C during the SAR measurements.

Body Liquid
Freq. Temp. € ./ Relative Permittivity o / Conductivity
(MHz) (°C)  measured Target* A(t5%) measured Target* A (+5%)
5800 22.1 48.040 48.20 -0.33 6.128 6.00 2.13

* Target values refer to KDB 865664
** Worst-case assumption

Note:
1. Date of tissue verification measurement: Feb. 28, 2019

2. Ambient temperature: 23.0 deg C

3.  The temperature condition is within +/- 2 deg. C during the SAR measurements.
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5. SAR MEASUREMENT SYSTEM VERIFICATION

Each DASY system is equipped with one or more system check kits. These units, together with the
predefined measurement procedures within the DASY software, enable user to conduct the system
check. System kit includes a dipole, and dipole device holder.

The system check verifies that the system operates within its specifications. It’s performed daily or
before every SAR measurement. The system check uses normal SAR measurement in the flat section of
the phantom with a matched dipole at a specified distance. The system check setup is shown as below.

Tuning Z ¥
element
Spacer
P S f X
3D Prohe positioner
A -
jeld probe
« s\ T [[ Flat Phantom
! T
: [ ——

Dir.Coupler
Signal %
Generator @ a5 =l . X |:|
Pass Cable A1
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VALIDATION DIPOLE

Motorola Solutions Inc.
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The dipoles used is based on the IEEE Std 1528, and is complied with
mechanical and electrical specifications in line with the
requirements of both FCC and KDB requirement.

SYSTEM CHECK RESULTS
System Verification
Date Freq. Liquid System  Serial No. Target
(MHz) Type Diople SARy
(W/kg)
F§%£gz 2450  Body Dzifov 883 51.80

* the target was quoted from dipole calibration report
* Input power level = 20dBm (0.1W)

System Verification

Date Freq. Liquid System  Serial No. Target
(MHz) Type Diople SARy
(W/kg)
Feb. 28, D5GHzV
5019 5600 Body 5 1280 79.20
Feb. 28, D5GHzV
5019 5800 Body 5 1280 75.00

* the target was quoted from dipole calibration report
* Input power level = 20dBm (0.1W)

SAR;z ambient measured value < 12 mW/kg

Measured Normalized

(W/kg) (W/kg)
5.42 54.20

Measured Normalized

(W/kg) (W/kg)
7.86 78.60
7.56 75.60

Details of System Verification plots are shown in the Appendix A - plot 1, 2, 3.
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6. SAR EVALUATION

6.1. Device test positions relative to body-worn accessory

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device
and positioned against a flat phantom in a normal use configuration. Per FCC KDB Publication 648474,
Body-worn accessory exposure is typically related to voice mode operations when handsets are carried
in body worn accessories. The body-worn accessory procedures in FCC KDB Publication 447498 should
be used to test for body-worn accessory SAR compliance, without a headset connected to it. This
enables the test results for such configuration to be compatible with that required for hotspot mode
when the body-worn accessory test separation distance is greater than or equal to that required for
hotspot mode, when applicable. When the reported SAR for a body-worn accessory, measured
without a headset connected to the handset, is >1.2W/kg, the highest reported SAR configuration for
that wireless mode and frequency band should be reported for that body-worn accessory with a
headset attached to the handset.

SAR evaluation is required for body-worn accessories supplied with the host device. The test
configurations must be conservative for supporting the body-worn accessory use conditions expected
by users. Body-worn accessories that do not contain metallic or conductive components may be
tested according to worst-case exposure configurations, typically according to the smallest test
separation distance required for the group of body-worn accessories with similar operating and
exposure characteristics. All body-worn accessories containing metallic components, either supplied
with the product or available as an option from the device manufacturer, must be tested in
conjunction with the host device to demonstrate compliance

Body-worn accessories may not always be supplied or available as options for some devices intended

to be authorized for body-worn use. In this case, a test configuration with a separation distance
between the rear of the device and the flat phantom is used. Test position spacing was documented.
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6.2. RF Output Power Measurements

For 2.4GHz WiFi

Operating Mode / Band
802.11b 2.4G
802.11g 2.4G
e
e

For BT

LE BT

Date Rate

1Mbps

6Mbps

MCSO

MCSO

Channel

19
39

Freq.
Channel (MHz)
1 2412
6 2437
11 2462
1 2412
6 2437
11 2462
1 2412
6 2437
11 2462
3 2422
6 2437
9 2452
Freq. (MHz)
2402
2440
2480
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Measured Time-averaged
Conducted Power (dBm)
13.36
13.09
13.21
13.24
13.26
13.16
10.40
10.08
10.29
9.89
9.93
9.80

Measured Average
Conducted Power
(dBm)

4.90
4.54
3.25
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For 5GHz WiFi

Operating
Mode

802.11a

802.11n (HT20)

Band

5.2G

5.3G

5.6G

5.8G

5.2G

5.3G

5.6G

5.8G

Channel

36
40
44
48
52
56
60
64
100
104
108
112
116
132
136
140
144
149
157
165
36
40
44
48
52
56
60
64
100
104
108
112
116
132
136
140
144
149
157
165

Freq. (MHz)

5180
5200
5220
5240
5260
5280
5300
5320
5500
5520
5540
5560
5580
5660
5680
5700
5720
5745
5785
5825
5180
5200
5220
5240
5260
5280
5300
5320
5500
5520
5540
5560
5580
5660
5680
5700
5720
5745
5785
5825
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Measured Average
Conducted Power
(dBm)
6.67
6.76
6.82
6.89
6.34
6.42
6.56
6.55
9.88
9.82
9.90
9.82
9.88
9.94
9.96
9.41
9.55
10.82
10.53
10.21
6.40
6.46
6.42
6.48
5.97
6.16
6.15
6.40
9.32
9.41
9.58
9.37
9.22
9.20
9.32
9.24
9.26
10.56
10.22
10.04
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802.11n (HT40)

802.11ac
(VHT20)

802.11ac
(VHT40)

802.11ac
(VHT80)

5.2G

5.3G

5.6G

5.8G

5.2G

5.3G

5.6G

5.8G

5.2G

5.3G

5.6G

5.8G

5.2G
5.3G

5.6G
5.8G

38
46
54
62

102

110

134

142

151

159
36
40
44
48
52
56
60
64

100

104

108

112

116

132

136

140

144

149

157

165
38
46
54
62

102

110

134

142

151

159
42
58

106

138

155

5190
5230
5270
5310
5510
5550
5670
5710
5755
5795
5180
5200
5220
5240
5260
5280
5300
5320
5500
5520
5540
5560
5580
5660
5680
5700
5720
5745
5785
5825
5190
5230
5270
5310
5510
5550
5670
5710
5755
5795
5210
5290
5530
5690
5775
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6.37
6.48
6.89
6.82
7.24
7.26
6.93
7.17
8.62
8.19
6.25
6.31
6.26
6.46
6.06
5.96
6.22
6.27
9.20
9.26
9.24
9.22
9.40
9.08
9.06
9.00
9.06
9.37
9.02
8.56
6.08
6.12
6.07
6.21
6.94
6.99
6.84
6.97
8.53
8.04
5.29
5.26
6.13
6.21
5.29
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Note:
1.  Fully charged battery was used for each measurement.

2. Per KDB 447498, when antenna port was not available on the device to support conducted
power measurement and test software was used to establish transmitter power levels, the
power level was verified separately according to design and component specifications and
product development information specified by the manufacturer.

3.  There was no power reduction used for any band/mode implemented in this device
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6.3. Exposure Conditions

Body-worn accessory Exposure Conditions

Test Distance to
Configurations phantom
Rear Face Ocm

Rear Face Ocm

For 2.4GHz WiFi

Test Distance to
Configurations phantom
Rear Face 0mm

For BT

Test Distance to

Configurations phantom

Rear Face 0mm

For 5.2/5.3GHz WiFi

Test Distance to
Configurations phantom

Rear Face 0mm

For 5.6GHz WiFi

Test Distance to
Configurations phantom

Rear Face 0mm

For 5.8GHz WiFi

Test Distance to
Configurations phantom

Rear Face 0mm

Note:

1. EUT is always being used only with the clip/body worn; it will not be used while it is removed

Operation
Mode
Data

Data

SAR
Exemption
limit (mW)
10

SAR
Exemption
limit (mW)
10

SAR
Exemption
limit (mW)
7

SAR
Exemption
limit (mW)
6

SAR
Exemption
limit (mW)
6

SAR
Required
Yes

Yes

Note

Maximum Time-averaged
Conducted power (mW)

25.12

Maximum Time-averaged
Conducted power (mW)

3.55

Maximum Time-averaged
Conducted power (mW)

5.01

Maximum Time-averaged
Conducted power (mW)

11.22

Maximum Time-averaged
Conducted power (mW)

14.13

from the clip. Thus, only Rear position was tested.
2. EUT cannot transmit WiFi and Bluetooth simultaneously, thus no simultaneous mode will be

considered.
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With Holder 1: Magnetic Clip: (PMLN8221A)
With Holder 2: Swivel Belt Clip (PMLN8220A)

SAR Exclusion Result

Test Required

SAR Exclusion Result

Excluded

SAR Exclusion Result

Excluded

SAR Exclusion Result

Test Required

SAR Exclusion Result

Test Required
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6.4. Test Result

Motorola Solutions Inc.

Intertek Report No:
18101181HKG-001R2

The results on the following page(s) were obtained when the device was tested in the condition
described in this report. Detailed measurement data and plots, which reveal information about the
location of the maximum SAR with respect to the device, are reported in Appendix B.

Body-worn SAR

Plot

.y Band

2.4GHz WiFi
802.11b
802.11b
802.11b
1 802.11b

5.6GHz WiFi
802.11a
802.11a
2 802.11a
802.11a
802.11a

5.8GHz WiFi
3 802.11a
802.11a
802.11a
802.11a

Note:

1. The SAR value of WLAN 5.3&5.8GHz is very low, almost equal to 0 W/kg.

Mode

Test
Position

Rear Face
Rear Face
Rear Face
Rear Face

Rear Face
Rear Face
Rear Face
Rear Face
Rear Face

Rear Face
Rear Face
Rear Face
Rear Face

Separation
Distance
(cm)

O O o o o o O o o

O O o o

Ch.

11

136
136
100
100
144

149
149
157
165

Max.
Tune-
Holster up
Power
(dBm)

14.0
14.0
14.0
14.0

R RN e

10.5
10.5
10.5
10.5
10.5

RN RN R

11.5
11.5
11.5
11.5

R RN R

Measured
Conducted
Power
(dBm)

13.36
13.36
13.09
13.21

9.96
9.96
9.88
9.88
9.55

10.82
10.82
10.53
10.21

Power
Drift
(dB)

0.02
0.13
0.05
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

Measured
SAR-1g
(w/kg)

0.013
0.012
0.021
0.023

0.000
0.000
0.014
0.013
0.000

0.000
0.000
0.000
0.000

2.  Fully charged batteries were used at the beginning of each SAR measurement.

Scaling
Factor

1.16
1.16
1.23
1.20

1.13
1.13
1.15
1.15
1.24

1.17
1.17
1.25
1.35

Scaled
SAR-1g
(W/kg)

0.02
0.01
0.03
0.03

0.00
0.00
0.02
0.01
0.00

0.00
0.00
0.00
0.00

3.  Per KDB 447498, when the maximum output power variation across the required test channels
was < 0.5dB, measurement on middle channel was required.

4. Per KDB 447498, if the reported SAR value was < 0.8 W/kg and the transmission band was
100MHz, SAR testing was not required for the other test channels in the band.

<

5. Per KDB 865664, repeated measurement was not required when the original highest measured
SAR was < 0.8W/kg.

6. There was no power reduction used for any band/mode implemented in this device.

N

SAR repeated measurement procedure:

a. When the highest measured SAR is < 0.80 W/kg, repeated measurement is not required.
b. When the highest measured SAR is >= 0.80 W/kg, repeat that measurement once.
c. If the ratio of largest to smallest SAR for the original and first repeated measurements is >
1.20, or when the original or repeated measurement is >= 1.45 W/kg, perform a second
repeated measurement.
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6.5. SAR Limits

The following FCC limits (Std. C95.1-1992) for SAR apply to devices operate in General
Population/Uncontrolled Exposure and Controlled environment:

GENERAL POPULATION / UNCONTROLLED ENVIRONMENTS:
Defined as location where there is the exposure of individuals who have no knowledge or control of
their exposure.

EXPOSURE SAR
(General Population/Uncontrolled Exposure environment) (W/kg)
Spatial Peak SAR (Head)* 1.60
Spatial Peak SAR (Partial Body)* 1.60
Spatial Peak SAR (Whole Body)* 0.08
Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 4.00

OCCUPATIONAL / CONTROLLED ENVIRONMENTS:
Defined as location where there is the exposure that may be incurred by persons who are aware of the
potential for exposure, (i.e. as a result of employment or occupation)

EXPOSURE SAR
(Occupational/Controlled Exposure environment) (W/kg)
Spatial Peak SAR (Head)* 8.00
Spatial Peak SAR (Partial Body)* 8.00
Spatial Peak SAR (Whole Body)* 0.40
Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 20.00

Notes:
*  The Spatial Peak value of the SAR averaged over any 1 gram of tissue.
(defined as a tissue volume in the shape of a cube) and over the appropriate averaging time

** The Spatial Peak value of the SAR averaged over any 10 gram of tissue.
(defined as a tissue volume in the shape of a cube) and over the appropriate averaging time
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7. TEST EQUIPMENT LIST

Equipment Manufacturer Model SN Cal. Data , Cell
interval
System
Validation SPEAG D2450V2 883 Jul. 05, 2016 3 year
Dipole
System
Validation SPEAG D5GHzV2 1280 Jun. 05, 2018 3 year
Dipole
Dosimetric E-
. SPEAG EX3DV4 7506 Jun. 22,2018 1year
Field Probe
Data
Acquisition SPEAG DAE4 1557 Jun. 05, 2018 1year
Electronics
Dosimetric E- SPEAG ES3DV3 3090 Apr. 03, 2018 1Year
Field Probe
Data
Acquisition SPEAG DAE4 662 May. 11, 2018 1Year
Electronics
ENA Series
Network Agilent 8753ES MY40000519 Apr. 14, 2018 1Year
Analyzer
Dielectric
Assessment SPEAG DAK-3.5 1056 N/A N/A
Kit
USB/GPIB Agilent 823578 N10149 N/A N/A
Interface
EXG-B RF
Analog Signal KEYSIGHT N5171B MY53051777 Nov. 24, 2018 1Year
Generator
USB
Wideband KEYSIGHT U2021XA MY55430035 Nov. 24, 2018 1Year
Power Sensor
usB
Wideband KEYSIGHT U2021XA MY55430023 Nov. 24, 2018 1Year
Power Sensor
Shanghai Gao
Thermometer 21 Precision HB6801 120100323 Nov. 24, 2018 1 Year
Instrument Co.,
Ltd.
Coupler REBES Tc-gggso- 161221001 N/A 1 Year
Amplifier Mini-Circuit ZHL42 QA1252001 N/A N/A
DC Source Agilent 66319B MY43000795 N/A N/A
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8. MEASUREMENT UNCERTAINTY

Per FCC KDB 865884, the extensive SAR measurement uncertainty analysis was not required when the
highest measured SAR was < 1.5W/kg for all frequency band.

9. E-FIELD PROBE AND DIPOLE ANTENNA CALIBRATION

Probe calibration factors and dipole antenna calibration are included in Appendix D.
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APPENDIX A — SYSTEM CHECK DATA
Plot #1

Test Laboratory: UnionTrust Date: 02/27/2019
System Check B2450
DUT: Dipole 2450 MHz

Communication System: CW: Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL.2450 Medium parameters used: £ = 2450 MHz: 6 =2 mho/m: & = 52.4; p = 1000

kg/m’

DASY4 Configuration:
- Probe: ES3DV3 - SN3090; ConvF(4.43, 4.43, 4.43); Calibrated: 2018/4/3
- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn662: Calibrated: 2018/5/11 ‘
- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1125

- : Postprocessing SW: SEMCAD, V1.8 Build 186

system check/Area Scan (51x71x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (mterpolated) = 8.22 mW/g

system check/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5Smm
Reference Value = 60.5 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 5.42 mW/g; SAR(10 g) =2.5 mW/g

Maximum value of SAR (measured) = 7.04 mW/g

miy¥lg
8.22

6.58
4.93
3.29

1.64

0.001
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APPENDIX A — SYSTEM CHECK DATA (CONT’D)

Plot#2
Test Laboratory: UnionTrust Date: 02/28/2019

System Check-DSGHz_ B5600
DUT: Dipole DSGHzV2

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium: B5G Medium parameters used: £= 5600 MHz: ¢ = 5.869 S/m; & = 48.547; p= 1000 kgf"m3

DASY4 Configuration:

- Probe: EX3DV4 - SN7506; ConvF(4.25, 4.25, 4.25); Calibrated: 6/22/2018
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl1557; Calibrated: 6/5/2018

- Phantom: SAM 2; Type: QD 000 P40 CB: Serial: TP-1376

- ; Postprocessing SW: SEMCAD, V1.8 Build 186

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 27.0 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.16 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 39.6 W/kg

SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 25.8 W/kg

Wikg
27.000

21.607
16.214
10.822

h.429

0.036
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APPENDIX A — SYSTEM CHECK DATA (CONT’D)

Plot #3
Test Laboratory: UnionTrust Date: 02/28/2019

System Check-DSGHz_B5800
DUT: Dipole DSGHzV2

Communication System: CW: Frequency: 5800 MHz:Duty Cycle: 1:1
Medium: B5G Medium parameters used: £= 5800 MHz; ¢ = 6.128 S/m: &= 48.04; p=1000 kg;"1113

DASY4 Configuration:

- Probe: EX3DV4 - SN7506: ConvF(4.31, 4.31, 4.31): Calibrated: 6/22/2018
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557; Calibrated: 6/5/2018

- Phantom: SAM 2: Type: QD 000 P40 CB; Serial: TP-1376

- ; Postprocessing SW: SEMCAD, V1.8 Build 186

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 25.3 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.18 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 38.1 W/kg

SAR(1 g) = 7.56 W/kg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) =24.7 W/kg

Wikg
25.300

20.246
15.192
10.138

5.064

0.030
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APPENDIX B — SAR EVALUATION DATA

Test Laboratory: UnionTrust Date: 02/27/2019

P01 802.11b Rear Face Omm 11
DUT: EUT

Communication System: Wlan 802.11b: Frequency: 2462 MHz:Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: £= 2462 MHz: ¢ = 2.02 mho/m: g =52.3; p=1000

kg/m?

DASY4 Configuration:

- Probe: ES3DV3 - SN3090: ConvF(4.43, 443, 4.43): Calibrated: 2018/4/3
- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn662; Calibrated: 2018/5/11

- Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1125
- : Postprocessing SW: SEMCAD. V1.8 Build 186

Test/Area Scan (71x91x1): Measurement grid: d==12mm. dy=12mm
Maximum value of SAR (interpolated) = 0.027 mW/g
Test/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm

Reference Value = 1.42 V/m: Power Drift = -0.008 dB

Peak SAR (extrapolated) = 0.044 Wkg
SAR(1 g) = 0.023 mW/g: SAR(10 g) = 0.011 mW/g

Maximum value of SAR (measured) = 0.029 mW/g

mlg
0.027

0.022
0.016
0.01

0.005
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APPENDIX B — SAR EVALUATION DATA (CONT’D)

Test Laboratory: UnionTrust Date: 02/28/2019
P02 _802.11a_Rear Face_Ocm_Ch100
DUT: EUT

Communication System: 802.11a; Frequency: 5500 MHz:Duty Cycle: 1:1.08
Medium: B5G Medium parameters used: = 5500 MHz: ¢ =5.711 S/m: & = 48.808: p = 1000 kg..-"'m3

DASY4 Configuration:

- Probe: EX3DV4 - SN7506: ConvF(4.32. 4.32. 4.32) : Calibrated: 6/22/2018
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl1557: Calibrated: 6/5/2018

- Phantom: SAM 2; Type: QD 000 P40 CB; Serial: TP-1376

- ; Postprocessing SW: SEMCAD, V1.8 Build 186

- Area Scan (71x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0375 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 0 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) =0.215 W/kg

SAR(1 g) = 0.014 W/kg; SAR(10 g) = 0.00274 W/kg

Maximum value of SAR (measured) = 0.0481 W/kg

Wikg
0.038

0.030
0.023
0.015

0.0075

Page 36 of 100



Motorola Solutions Inc.
m er e Intertek Report No:

18101181HKG-001R2
Total Quality. Assured.

TEST REPORT

APPENDIX B — SAR EVALUATION DATA (CONT’D)
Test Laboratory: UnionTrust Date: 02/28/2019

P03 _802.11a_Rear Face_Ocm_Ch149
DUT: EUT

Communication System: 802.11a: Frequency: 5745 MHz:Duty Cycle: 1:1.08
Medium: B5SG Medium parameters used: f= 5745 MHz: 6 = 6.026 S/m: & = 48.398; p = 1000 kg.--"m3

DASY4 Configuration:

- Probe: EX3DV4 - SN7506: ConvF(4.31. 4.31. 4.31): Calibrated: 6/22/2018
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1557: Calibrated: 6/5/2018

- Phantom: SAM 2; Type: QD 000 P40 CB; Serial: TP-1376

- ; Postprocessing SW: SEMCAD, V1.8 Build 186

- Area Scan (71x101x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0 W/kg

Wikg
0
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APPENDIX C - SAR SYSTEM VALIDATION

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

Per KDB 865664, SAR system validation status should be documented to confirm measurement
accuracy. SAR measurement systems are validated according to procedures in KDB 865664. The
validation status is documented according to the validation date(s), measurement frequencies, SAR
probe and tissue dielectric parameters. When multiple SAR system is used, the validation status of
each SAR system is needed to be documented separately according to the associated system

components.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probe and tissue dielectric parameters are shown as below.

Probe
Date S/N
Nov. 12,
2018 3090
Jul. 29,
2018 7506
Jul. 29,
2018 7506

Tested
Freq.
(MHz)

2450

5600

5800

Tissue
Type

Body
Body

Body

2.020

5.851

6.112

CW Validation
Cond e Probe
Sensitivity [
50.710 Pass Pass
48.640 Pass Pass
48.150 Pass Pass

Page 38 of 100

Probe
Isotropy

Pass

Pass

Pass

Mod. Validation
Peak to
Mod. Duty average

Type Factor power
ratio

OFDM  N/A Pass
OFDM  N/A Pass

OFDM  N/A Pass
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Add: Mo.ST Xuevenn Read, Haidinn District, Beijing. 100191, China );, o] e > v CHAS LOSTO

Tel: +8E-10-62304633-2512 Fax: +86-10-62304633-2304
E-maail: cttlgiehinaileom Hbp:fwww.chinanl.cn

Client Hydsoft Testing Co., Lid Certificate Ii-lu: Z18-60058
CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3000

Calibration Procedure(s) FE-211-004-01

Calibration Proceduras for Dosimelric E-field Probes

Calibration date: April 03, 2018

This calibration Cedificate documents the traceability to national standards, which realize the physical units of
measurements(Sl), The measuremenls and the uncerainties with confidence probability are given on the following
pages and are part of the cerdificate,

Al calibrations have been conducted in the closed laboratory facility: emnvironment lemperalure(z2+3y'c and
hurmiclily=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date{Callbrated by, Certificate No.) Scheduled Calibration
Power Meter  NRP2 101919 27-Jun-17 (CTTL, No.J17X05857) Jun-18
Power sensor NRP-Z91 | 101547 2¥-Jun-17 (CTTL, No J17X05857) Jun-18
Power sensor  NRP-Z91 | 101548 27-Jun-17 (CTTL, No.JA7X05857) Jun-18
Reference10dBAttenuator | TBNS0W-10dE  00-Feb-18(CTTL, Mo J18X01133) Feb-20
Reference2ldBAttenuator | 18NS0W-20dE  09-Feb-18(CTTL, No.J18X011 32) Feh-20
Referance Probe EX30V4 | SN 3846 25-Jan-18{SPEAG No.EX3-3846_Jan18) Jan-19
DAE4 SN 777 15-Dec-17(SPEAG, No.DAE4-777_Dec17)  Dec-18
Secondary Standards [ Cal Date(Calibrated by, Cerlificate Mo ) Schaduled Calibsation
SignalGeneratorMG3T004 | 2010582605 27-Jun-17 (CTTL, No. 1 7X05858) Jun-18
Network Analyzer ES071C | MY46110673  14-Jan-18 (CTTL, No.J18X00561) Jan -19
Mame Funelion Signatura =
Calibrated by: Yu Zongying SAR Test Engineer % _;,

Reviewed by: Lin Hao SAR Test Engineer M

Approved by Qi Dianyuan SAR Project Leader ﬁ%i{_,/

Issued: April 04, 2018
This calibration certificate shall not be reproduced excepl in full withoul wrillen approval of the laboratory.

Cerfificate No; Z18-60058 Page | ol 11
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Add; No.51 Xueyvan Boad, Haidian District, Beijing, 100191, China
Tel: +86:10-62300633-2512 Fax: +B6-1(-62304633-2504

E-mail: cleli@chinatt]. com Heipefwwnwchinaftl cn
Glossary:
TSL tissue simulating liquid
MORM» v,z sensitivity in free space
ConvF sensitivity In TSL / NORNMx vz
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation depandent linearization parameters

Polarization d @ rotation arcund probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

8=0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praclice for Defermining the Peak Spafial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measuremeant Techniques”, June 2013

b) IEC B2208-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)',
July 2018

¢} IEC 62209-2, "Procedure to determine the Specific Absorplion Raie (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz 1o B GHz"

Methods Applied and Interpretation of Parameters:

e NORMx,yz Assessed for E-field polarization 8=0 (fs800MHz in TEM-cell; f>1800MHz: waveguide).

MORMxy.2 are only intermediate values, i.e., the unceriainties of NORMx,y,z does not effect the

F* field uncertainty insice TSL (see below GonvF).

s NORM{xyz = NORMy y.2* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions laler than 4.2, The uncertainly of the
frequency response is included in the stated uncertainty of ConvF,

e DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depend on frequency nor media.

s PAR: PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signal
characteristics.

o Axyz Bxyz Cxyz VRxyz:AB,.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR Is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f =B00MHz. The same setups are used for assessment of the parameters
applied for beundary compensation (alpha, depth) of which typical uncertainty valuad are given,
These parameters are used in DASY4 soflware to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORM:x,y.z* ConvF whereby the uncertainty corresponds fo
that given for ConvF. A frequency dependent ConvF Is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to:100MHz.

o Spherical lsotropy (30 deviation from isolropy): in a field of low gradients realized using a flal
phantom exposed by a patch antenna.

o Sensor Offsel: The sensor offsal corresponds to the offset of virlual measurement center from the
prabe tip (on probe axis), Mo tolerance required.

s Connector Angle: The angle Is assessed using the information gained by determining the NMORM:x
(no uncertainty reqauirad),

Certificate Mo: £18-60058 Page2of 11
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Probe ES3DV3

SN: 3090

Calibrated: April 03, 2018
Calibrated for DASY/EASY Systems

{Mafe: non-compatible with DASY2 systeml)

Cerlificate No: Z18-60058 Pageiof 1l
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Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3090

Basic Calibration Parameters

 Sensor X ‘Sensor Y Sensor 2 Une | [-k=i}
Norm(pVi(Vim)*}" 1.25 1.36 1.33 £10.0%
DCP{mV)" 102.4 | 104.0 104.8
Modulation Calibration Parameters
uip Communication A ¥ E D VR Unc®
| System Name dB dBypv dB mV | (k=2)
0 cW X |00 0.0 1.0 0.00 2617 |£2.5%
¥ 0.0 (00 11.0 2757
z 0.0 0.0 1.0 2747

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

A The uncartaintiss of Narm X, ¥, Z do not affect the E-field uncertainty inside TSL (see Page 5 and Page 6).

Y Numerical linearization parameter: uncertainty not required.

£ Uncerlainly Is determined using the max. deviation from linear response applying rectangular distribution

and is expressad for the square of the field valua.

Cenificate No: Z18-6005% Pagcaol 1l
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3090

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity s | Depth® | Unet.
f [MHz]" Parmitivity” (S F_ ConvF X | ConvF Y Gﬂn'!.f:!f Z | Alpha (mm) |(0=2) |
750 41.9 0.89 634 | 634 | 634 | 040 | 130 |+121%
00 | M5 0.97 614 | 614 | 614 | 032 | 176 | £121%
1750 40.1 1.37 5.30 530 | 530 | 065 | 125 [+121%
1950 400 1.40 4.92 4.92 492 | 069 | 124 |+121%
| 2300 | 395 167 | 475 4.75 475 | 090 | 115 |£12.1%
2450 30.2 1.80 4.54 4.54 454 | 0980 | 112 | £121%
2600 39.0 1.96 447 | 447 | 447 | 080 | 110 |[+121%

® Frequency validity above 300 Mz of 100MHz only applies for DASY vd.4 and higher (Page 2), else |t is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainly at calibration frequency and the unceriainty for the Indicated
frequency band, Frequency validily below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmants al 30, G4, 128,
160 and 220 MHz respectively. Above 5 GHz frequency validily can be extended to £ 110 MHz.

F At frequency below 3 GHz, the validily of tissue parameters (£ and o) can be relaxed to £10% i liquid compensalion
formula is applied o measured SAR values. At frequencies above 3 GHg, the validity of tissue parameters (e and o} is
restricted to £5%. The unceriainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

& plphalDepth are determinad during calibration, SPEAG warrants that the remaining deviation due to the boundary
effect aftar compensation Is always less than £ 1% for frequencies below 3 GHz and below 4 2% for the frequencies
batween 3-8 GHz at any distance larger than half the probe lip diameter from the boundary.

Certificate Mo: Z18-60058 Page 50f 11
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3090

Calibration Parameter Determined in Body Tissue Simulating Media

= L]
1 (MHz)° Feﬁ;::;::yp c““‘:;’.::irt” ConvF X | ConvF Y | ConvF Z | Alpha® ﬁﬁfﬂ :‘:;;']J
750 565 | 006 6.41 6.4 64t | 040 | 130 |+12.1%
900 | 850 1.05 6.20 620 | 620 | 048 | 146 | +12.1% |
1750 | 534 1.49 495 | 495 | 495 | 064 | 129 |+121%
1950 53.3 182 4.48 4.48 448 | 066 | 130 [+121%
2300 | 529 1.81 452 | 452 452 | 080 | 116 |+121%
2450 52.7 195 | 443 4.43 443 | 090 | 112 |+121%
2600 52.5 2.16 4.20 4.20 420 | 090 | 107 [£121%

% Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
£50MHz. The uncertainty is the RSS5 of ConvF uncertainty at calibration frequency and the uncertainly for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, G4, 128,
150 and 220 MHz respectively. Above § GHz frequancy validity can ba extanded to £ 110 MHz.

F At frequency below 3 GHz, the validity of tissue parametars (£ and o) can be relaxed to +10% if liquid compensation
farmula i applisd o measured SAR values, Al fraquencles above 3 GHz, the validily of tissua parameters (£ and o) is
restricted to £5%. The uncerainty is the RSS of the ComvF uncerainly for indicated target tissue parameters.

" AlphalDepth are determined during calibration. SPEAG warrants that the remaining deviation due fo the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the prabe tip diameter from the boundary.

Certificate Mo: Z18-60058 Page s of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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TEM R

Uncertainty of Frequency Response of E-field: 7.4% (k=2)

Certificate Mo: Z18-60058 Page 7of 11
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
Cerlificate No: Z1B-60058 Page 8 of 11
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Dynamic Range f(SAR¢qq)
(TEM cell, f = 900 MHz)
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% O - 4
w7t ‘ ;
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SAR[mWiem’) w "
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Uncertainty of Linearity Assessment: $0.9% (k=2)
Certificate Mo; Z18-60058 Page 9 of 11
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Conversion Factor Assessment

f=750 MHz, WGLS R9H_convF) f=1750 MHz, WGLS R22(H_convF)

350 | 060 =
L

— |
"“"'T B0 — 1 :
250 - \

0z i [du] iy
a 2y dif & &0 L @ 10 20 3 Al L] ] o
fmm] Z{mm
—#-measured _——anablical [ ——messwed —ansiylical |

Deviation from |Sﬂtl'up},f in Liguid

1.0
0.8

i
a2
2

|

-1.0 -0 -080 -040 020 O D20 040 080 GBI 10
Uncertainty of Spherical Isotropy Assessment: +3,2% (K=2)

Cerificate No: Z18-60058 Page 100l 11
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3090

Other Probe Parameters

Sensor Arrangement - - Triangular
Connector An_gl; ["]_ R 179.7
Mechanical Surface ;tection I;I'Im:le enabled
Optical Surface Detection Mode . B dizable
Prohe Overall LeTgth . B 337Tmm
Probe B;{-iy Diameter 1ﬂ-n:m i
Tip Length : 10mm
Tip Diameter e dmm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Galihra;m F';nt 2mm -
Probe Tip to Sensor £ Calibration Point Egn; i
Recommended Measurement Distance from Surface i Imm
Cerlificate Mo: Z18-60058 Page 11 of 11
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Engineering AG % Servizio svizzero di taratura

Zoughausstrasas 43, 8004 Zurich, Swikzorand %ﬁa F S Swiss Callbration Service

Accredited by the Swiss Accredtalion Sarice [3A3)
The Swiss Accreditation Service is one of the signatories to the EA
Multilzteral Agreement for the recognition of calibration cerificates
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Azereditation Ne.: SCS5 0108

No: EX3-T506_ Jurﬂﬁ T
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CALIBRATION CERTI'FH:AIE'-

Oijest

Calibration pracedures)

Calibration date:

'EXBOVA -SN:TS06, | L L F Lt

e

“OA'CAL-01vE, QA CAL-14.v4, QA CAL-23.v5, QA CAL 256

:'Calrbramn pmaadm far dmmmEﬁaﬁ probes.

June 22,2018"

This calibralion certificabe documants the fraceability o netionad standards, which realze the physical uwnits of measursmenis (51
| The measurements and the uncerfainties with corfidence probability are given on the foliowing pagea and are part of the certificate.

All calibrabions hve been contducted in the diosed laboratory facility: environment temperature (22 £ 3)°C and humidity < T0%.

| Calibralion Equipement used [MATE erilical for calibrafion)

eyl
=

eAE S

. - |.H' e

e bl b

This calibration cerlificate shail nod be reproduced exoepl in full withouwt writien approwal of the Bboratory.

lssued: June 25, 2018

Primary Standards 5] Gl Dale { Cerilicate Mo, ) Scheduad Calibraton

Powar meter NRP oN: 104778 B4-Apr-18 (Mo, 217-026720267 ) Apr-19

Power sensar NRP-Z91 EN: 103244 Od-Apr-18 (Mo, 217-02672) Apr-18

Povwar sansor NRP-291 SH: 103245 O-Ape-16 (Mo, 217-02673) Apr13

Refarencs 20 o8 Ateniator BN 85777 [30x) 0-Apr-18 (Mo 217-02662) Apr-1g
| Raference Probe ESIDW2 BN; 313 -Dec-17 (Mo, ES3-3013_Deci®) Dec-18

[WAE4 SN: 860 #1-Dec-17 (Mo, DAEA-GE0_DaeciT) Dac-18

Secondary Standards lio_ Check Dats (in houss) Schedued Chack
| Powar mater 44198 SN; GBA1293874 DE-Ape-18 [in house check Jun-18) In houge chick: Jun-20

Powar senear EA4124 SN MrYa 1498087 06-Ape-16 (n house check Jun-18) | In house check: Jun-20 =i

Power sansor E44124 SN 000110210 (6-Apr-18 {in house chack Jun-18) In house checl: Jun-20 |
| RF ganemator HP 86480 i LIS364EUINI 00 -Aug-B8 (I house chack Jun-18) Im house chech: Jun-20

Metwork Analyzer HF BT53E SN US3T 300585 13-02l-01 (in hause dhack Ock-17) L sy chqgt: Oct-18

Wame . Funclian  Signature
Cailibrated by: + Leif R e :_'.' A e mmw‘rmmg s T,
S e T W e e *_'___._w-__..*_.-_. e R
Approved by | K&t Pokivic ‘_"'"n.-.';”-. .I_; Taduind‘Hmar

Cerificate Mo EX3-T506_Junig
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Actacited by the Swiss Accreditation Servics (SAS) Accreditation Ne: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA

Multiiatersl Agreement for the recognition of calibration certificates.

Glossary:

TsL tissue simulating Eguld

NORMx.y.z sensitivity in free space

CarvF sensitivity in TSL f NORMx,y,z

DCP diade compression point

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

A B C D madulation dependent linearization paramaters

Polarization ¢ @ rotation around probe axis

Polatization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 4 =0 is normal to probe axis

Connector Angle infermation used in DASY system 1o align probe sensor X to the robot eoordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "|EEE Recormmended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuramant
Technigues", June 2013

b) 1EC 62208-1, ", "Messurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2014

¢} IEC 62209-2, "Procedure o determing the 5pacific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDE 865584, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMy,y.2: Azzassed for E-field polarization 8 = 0 (f = 200 MHz in TEM-cell; f > 1800 MHz: B22 waveguids),
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E -field
uncertainty inside TSL (see below Convi).

NORM(T)x.y.z = NORMx.y.Z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is includad
in the stated uncertainty of ComaF,

DCPxyz: DCP ara numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on freguency nor media.

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

Axy.z Bxy.z Cryz Dxy.z VRey.z. A B, G, D are numerical linearization parameters assessed based on
the data of powar sweeap for specific modulation signal. The parameters do not depend on frequency nor
media. VIR is the maximum callbration range expressed in RMS voltage across the diode.

Conwvf and Boundary Effect Parameters: Assassed in flat phantom using E-field {or Temperature Transfer
Standard for f £ 800 MHz) and inside waveguide using analytical field distributions basad on powsr
measurernents for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORM:, y.z * ConvF whereby the uncartainty corresponds fo that given for ComeF. A frequency dependent
ComvF is used in DASY version 4.4 and higher which aliows extending the validity from £ 50 MHz to £ 100
hHz.

Spherical isotrapy (30 deviation from iscfropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsef. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance requinad.

Connector Anghe: The angle is assessed using the infermation gainad by determining the NORMx {no
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Basic Calibration Parameters

R

Sensor X Sensor Y Sensor Z Unc [k=2)
Nom (@Vitimy 0.55 042 0.52 £10.1 %
[ DCP [mv)” 1085 827 101.0
Modulation Calibration Parameters
o Communication System Mame ] A B c D VR Une"
4B | dBVuv L B
o | oW % 0.0 0.0 1.0 000 | 1452 | £30%
Y| oo | oo [ 10 | [ty
Z 0.0 0.0 1.0 144.1
MWote: For details on UID perameters see Appendix.
Sensor Model Parameters
! Cc1 cz2 a Ti T2 T3 T4 TE TE
| = A fF v ms. V- ms. W ms v |
.S a7.72 279.8 2517 7.945 0,000 5035 | 1879 | 0082 | 1007
Y 31.70 240.8 36,60 3.383 0.204 501 0.000 0.274 1.007
ra 35,25 262.5 3538 7.7 0.000 5041 | 2.000 0.055 1.007

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

* The uncertaintias of Momn X.Y,Z do not affact the E*-fiald uncestainty inside TSL (see Pages 5 and &),

* Wurnerical fmearization parameter: urcartinty not reguired.

E Uincerlaingy & defernined msing (he max. desfation from e resporse applying reclangular disfribufion and = expressisd for the Sguane of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Head Tissue Simulating Media

Realative Conductivity Depth © Une

FIMHz)® | Permittivity" (sm)" | ConvFX I ConvFY | ConvFZ | Alpha® | (mm) =2}
750 41.9 0.89 1049 | 1049 | 1049 | 043 | 091 | 2£120%
835 41.5 0.90 1007 | 1007 | 1007 | 046 | 085 | $120%
900 41.5 0.97 9.83 9.83 983 | 053 | 080 | £120%
1750 40.1 1.37 9.10 9.10 010 | 041 | 087 | £120%
1810 40.0 1.40 B.66 8.66 866 | 037 | 085 | #120%
1900 | 400 1.40 B.58 8.58 858 | 043 | 080 i £12.0 %
2000 | 400 1.40 B.61 8.61 8.61 040 | 080 | $120%
| 2300 Y 1.67 8.22 8.22 822 | 047 | 080 | £120%
' 2450 ' 39.2 1.80 7.86 7.86 786 | 037 | 085 | £120%
[ 2600 39.0 1.96 7.65 7.65 785 | 036 | 088 | +120%
| 3500 37.9 291 7.09 7.09 709 | 022 | 120 | $131%
3700 ar.7 3.12 7.00 7.00 700 | 025 | 120 | £131%
5200 36.0 4,66 565 | 585 565 | 035 | 180 | +131%
5300 359 4.76 5.46 5.46 546 | 035 | 180 | +13.1%
5500 | 3586 4.96 5.17 5.17 517 | 040 | 180 | +13.1%
5600 : 35.5 5.07 4.96 4.96 496 | 040 | 180 | $131%
sso0 | 353 5.27 5.10 510 | 510 | 040 | 180 | $13.1%

* Frequency validity above 300 MHz of + 100 MHz only applies for DASY w4 4 and higher (see Page 2), else it is restricled 1o = 50 MHz. The
ursertainty is the R3S af the ConvF uncerainty at caliration frequency and the uncertainty for the indicabed frequency band. Freguency validity
below 300 MHZ is £ 10, 25, 40, 50 and 70 Mz for CorvF assessments at 3, 64, 178, 150 and 220 MHz respectivaly. Above & GHz frequency

validity can be exended to + 110 MHz.

At Fregqueencies below 3 GHz, the vaidity of issud parameters (£ and o) can be relaxed to £ 10% if fguid compsnsation formuia is applied to
measurad SAR values. At frequencies above 3 GHz, the validity of tisswee pararmetess (e and o} is restricled to & 5%. The uncertainty is the RSS of
tme CorvF uncedainty for indicated target tisswe paremetars.
# hlpha'Depth are determined during calibration. SPEAG warants that the ramaining deviation dua to the boundary effact afer compensation is
ey s Hhan 2 1% for frequencies below 3 GHz and balow + 2% for frequancies betwesn 3-6 GHz &t any distanca largar then half the probe tp
diarneter from the baundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity | Depth® Unc
fiMHz)® | Permitivity® | (Sim)© ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 555 | 0098 1045 | 1045 | 1045 | 053 | 083 | £120%
835 55,2 | 0.87 10.16 1016 10.16 0.48 | 0.85 +12.0 % !
800 55.0 1.05 1004 | 1004 | 1004 | 051 | 080 | £120% |
1750 534 | 149 8.43 843 8.43 043 | 080 | +120%
1810 53.3 1.52 821 8.21 821 0.35 0.98 +12.0%
1800 53.3 1.52 8.08 8.08 808 0.41 0.80 +12.0 %
2000 53.3 1.52 8.15 8.15 8.15 0.47 0.80 120 %
2300 52.9 1.81 ¥.73 T.73 ] 0.37 0,92 +12.0 %
2450 52.7 1,95 7.65 7.65 7.65 0.37 085 | £120% |
2600 52.5 246 7.56 7.56 7.56 0.34 | 092 +12.0%
3500 513 | 8m | mo2 | 702 | 702 | 023 | 125 | +13.4%
3700 51.0 _ 3.65 6.98 698 5.95 0.24 1.25 131 %
5200 49.0 . 530 5.08 5.09 5.09 0.55 1.94 +131 %
5300 | 480 | 542 | 491 | 491 | 4091 | 055 | 190 | £131% |
5500 l 486 5.65 432 4.32 4.32 0.55 ! 1.90 +13.1% |
5600 48.5 577 4.25 4.25 4.25 (.55 I 1.90 +13.1 % |
5800 I 48.2 6.00 4.31 4.31 4.31 .55 1.90 +13.1 %

% Fraguency validity abava 300 MHz of + 100 MHz onfy apphus for DASY w44 and highar (see Page 2), alse i is resticted 1o 4 50 MHz The
uncestainty is the RSS of the CowF uncerlairty af calibration Trequency and the uncertainly for the indicated freguency band. Frequency valdity
below 300 MHz ig £ 10, 35, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectavely. Abova 5 GHz frequency
validity can be exterdead o= 110 -z,

F At frequencies befow 3 Ghz, the vakdity of tissue parameters (o ard o) can be relaxed to 2 10%  liquid compensation formuia &= applad to
messuad SAR valuas. At frequencies above 3 GHz, the validity of tisswe paremeters (v and &) is restricted to £ 5%, The urcertainty is the RSS of
the CorvF uncerainty for indicaled targed bissue parameters,

B Alpha!Depih are delenmined during calibrafion. SPEAG warranis lha the remaining devialion due to the boundany effect afier compansation &
always less han = 1% for requencies below 3 GHe and below + 2% for freguencies between 53-8 GHz at any distance larger than half the probe tip
diameter from the boundarny.
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- Eoll []
VHH’L; aa’ﬁ!ﬁ-l—; 1Hl§3-_h!Hz 80T
Uncertainty of Axial Isctropy Assessment: % 0.5% (k=2)}
Certificate No: EX3-7506_Jun1a Page 8 of 39

Page 58 of 100



Motorola Solutions Inc.
m Gr e Intertek Report No:
18101181HKG-001R2

Total Quality. Assured.

TEST REPORT

EX30V4= SN:T506 June 22, 2018

Dynamic Range f(SARyead)
(TEM cell , fovu= 1900 MHz)

2

Input Signal [uV]

2

1094

] R | LE L
10 107 1

109 102 hleg 0

SAR [mWlemid]
[&] ]

not compensated compensated

10% 102 102

102 102 il

108
SAR [mWWem3]
[+] (&)
not compensated oarmpensabed

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= B35 MHz, WELS RS (H_comd) f= 1900 MHz WELS R22 (H_convF)
an = - =:
asd, =
an "‘-._ ]
\-
% 16 % Y
% 20
1 5 154
18
10
10
ns s
oo i .
U] a 10 hL] 0 i 3] E 1 (] ] i3] 18 Fal = b ] &5 L=
Z [mm| S AT
«ML-: rr-%luld .n:‘ll:ll rrlu’u'-d

Deviation from Isotropy in Liquid
Error {i, &), f = 900 MHz

Dewviatian

40 -08 -08 -04 -02 00 02 04 0.6 08 1.4
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Other Probe Parameters
Sensor .ﬁ.rrar‘rgemanl e Triangular
[ Connector Angle (°) 619
Mechanical Suface Detection Mode enabled
‘Optical Surface Detection Mode - disabled
| Probe Overall Length 5 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter = ' 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensar Y Calibration Paoint — 1 mm
Probe Tip to Sensor Z Calibration Point I 1mm
Recommended Measuremant Distance from Surface 1.4 mm
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Appendix: Modulation Calibration Parameters
L uID Communication System Narme A B c 1] VR Max
dB BV dB mv Unc®
(k=2)
] cw X |_000 0.00 1,00 000 | 1453 | #30%
Y 0.00 0,040 1,00 148.7
— z 0.00 0.00 100 1441
g:mm- SAR Validation (Square, 100ms, 10ms} | X 160 6285 785 | 1000 | 200 | +96%
Ay
¥ 142 E1.44 £.01 20.0
Fd 1.56 63.25 B4 20.0
g: :ﬂh | UMTS-FDD (WCDMA) X 0.96 B662 | 1465 | 000 | 1500 | £96%
= ¥ | 081 | B497 | 1516 150.0
l Z 0.92 65,84 | 14.14 1800
10012- IEEE 802,11k WiFi 2.4 GHz (DS58, 1 % 1142 63,36 | 14.80 | 0.4 1600 | +96%
CAB Mbps)
Y 1.02 6246 | 13.98 150.0
F3 1.1 63,15 | 14.59 180.0
10013- | IEEE 802.11g WiFi 2.4 GHz [DSSS- X 469 BEET | 1691 146 | 1500 | +96%
CAB | OFDM, & Mbps)
Y 4.50 66,38 | 16.66 150.0
z 485 6662 | 16.68 1500
Eﬁ‘la GEM-FDD (TDMA, GMSK) X 100,00 10644 | 2297 9,39 500 + 0.6 %
|
i | T 4,60 72497 13.10 50.0
Z | 10000 | 10751 | 2348 50.0
10023- | GPRS-FOD (TDMA, GMSK, TN Q) X | 10000 | 10584 | 2275 | B.57 50.0 +9.6 %
| DAC | |
Y | 378 FOBB | 1222 | 50.0
Z | 10000 | 06RO | 7321 | 50.0
10024 GPRS-FDD (TDMA, GMSK, TH 0-1) X 100,00 107,31 2 .56 600 +0.6%
DA
¥ 291 B9.84 10.73 0.0
o Z | 10000 | 108.80 | 2300 B0 |
10025 EDGE-FDD ({TDM&, BPSK, TN 0) l X 589 A5.48 35,08 12.57 50.0 9.6 %
DA
| | 325 4,58 272,60 50.0
| | 4 5.80 A5.52 3518 50.0
10026- | EDSE-FOD (TOMA, BPSK, TH 0-1) | X 657 B7.74 | 3207 066 f0.0 + 5.6
DAC - |
Y 4,72 75.55 2743 | G0.0
z 6.22 8651 | 3163 | B0
10027- GPRS-FOD (TDMA, GMSK, TH 0-1-2) X $00.00 110,01 2279 4.80 B0.0 +06 %
DAC & —
= ¥ | 148 B820 | 044 0.0
Z | o000 | 11183 | Zzaez 80.0
10028~ GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) X 100,00 11427 | 23495 3.65 100.0 +8.6%
DAL
Y 0.63 B419 | 722 100.0
Z | 10000 | 11653 | 2488 100.0
10029 EDGE-FDD (TOMA, BPSK, TH 0-1-2) X 417 76458 25,58 7.80 a0.0 *9.6%
DAL
¥ 3.33 7126 | 2303 a0.0
F4 4.04 75.80 25.65 0.0
10030 IEEE B0Z.15.1 Blustooth (GFSH, DHT) ¥ | 10000 | 10585 | 2128 | 530 T0.0 1.6 5
| CAA
Y 0.82 53,64 7.63 70.0
Z | 10000 | 10710 | 2186 70.0
10031- IEEE 502,151 Bluetooth (GFSK, DHE) ¥ | 10000 | 10932 | 2072 | 1.88 | 1000 | +96%
A
Y 0.20 60,00 3,15 100.0
7 | 10000 | 11021 | 21.07 100.0
Carificate No: EX3-7508_Jun18 Page 12 of 39
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10061- IEEE 802.11b WiFi 2.4 GHz (DS, 11 x 182 | 7480 | 2025 | 202 | 100 | t96%
CAS hibps)
¥ 1.24 R8T 17.06 1100
Z 1,74 7392 19.683 110.0
10062- IEEE 802.11a/h WiFi 5 GHz [OFDM, & X 450 GE.63 16.36 | 049 | 1000 | £96%
CALC Mbpsi
Y 4,32 66.38 16.11 100.,0
= Z 446 66.50 16.31 100.0
10083 IEEE 802_11ah WiFi 5 GHz (OFOM, 9 x 451 6670 1645 | 072 1000 | £96%
CAC Mbps)
| ¥ 433 56,45 16,18 100.0
Fa 4.47 6668 16.40 100.0
10064- | IEEE BOZ.11ah WiFi § GHz (OFDM, 12 | X 476 6692 16,65 .85 1000 | £96%
CAC Mbps)
¥ 4.55 B6.65 16,38 1000
F 471 6. 65 1661 104,
10065- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 | X 462 66,75 16.72 121 1000 | +96%
CAC Mbps)
¥ 4.42 BE.43 16.43 1000
Fa 4 58 BE.72 16.68 100.0
10066- IEEE 802.11a/mh WiFi 5 GHz (OFDM, 24 | X 463 66,74 16.87 146 1000 | +9.6%
| GAG Mbps) | |
Y 441 6638 | 1655 | 100.0-
2] 458 6670 | 16.53 | 1000
10067- IEEE #02.11a/h WiFi 5 GHz (OFDM, 38 | X 4m 66,98 1734 | 204 1000 | +96%
CAG Mbps} |
¥ 469 BEGE | 1702 1000
z 4 B7 BESD | 17.33 10680
10068- | IEEE 802.11ah WiFi 5 GHz (OFDM, 48 | X 4,93 66,80 | 1760 | 256 1000 | +96%
CaC Mbps) ! A
= b 4.71 6655 | 1747 100.0
Z 4.89 GE.68 17.48 100.0
10068~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 5.00 6691 | 7.7 267 1000 +96%
GCAC Mbgas)
s 477 B6.56 17.34 100.0
s Fi 4.85 66.91 | 17.68 | 1000
10071- IEEE 802.11g WiFi 2.4 GHz X 477 6BE6 | 17.20 1.99 1000 + 0.6 %
CAB (DESS/OFDM, 8 Mbps)
¥ 4.59 6641 | 16.93 100.0
| EeReSH [ z 474 GE.B7 17.18 100.0
10072- IEEE &02,11g WiFi 2.4 GHz X 4.72 G66.88 17.38 230 100.0 + 8.6 %
CAB (DSESOFDM. 12 Mbps)
Y 4.52 66.55 17.06 100.0 .
Z 468 6688 1736 100.0
10073- | IEEE 802.11g WiFi 2.4 GHz X 476 67.00 1769 | 283 1000 | =96%
CAR (DSSS/0F0M, 18 Mbpsa) pit
= ¥ | 4487 66.60 | 17.36 100.0
Z 4.73 67.03 17.63 100.0
10074- | IEEE 802.11g WiFi 2.4 GHz X 475 66,90 1783 | 330 | 1000 | £9.68%
CAR (DSSSIOFDM, 24 Mbpa)
b 457 66,63 17.51 100.0
F 473 B66.95 | 17.84 __| o000
10075- | IEEE 802.11g WiFi 2.4 GHz x 475 66,85 1808 | 382 80.0 =06 %
CAB (DSSSHOFDM, 36 Mbps)
Y | 4.58 BE.59 1772 0.0 |
| Z 4.73 6694 | 18.08 20.0 |
10076- | IEEE BO2.11g WiFi 2.4 GHz % 478 6673 | 1823 | 415 80,0 T
CAB | (DSSS/OFDM, 48 Mbps)
¥ 4 52 BE.47 17.88 80.0
z ATT 65,80 | 18.28 90.0
10077- IEEE BO2.11g WiFl 2.4 GHz X 4.81 BE.A0 | 1B.33 4.30 0.0 +9.6 %
CAB (DSSS/OFDM, 54 Mbps)
| i 4.65 66,55 16.00 80.0
2 4.79 G6.80 18.37 40,0
Ceartificate Mo: EX3-7806_Jun18 Page 14 of 39
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10112- LTE-FDO (SC-FOMA, 100% RE. 10 X 287 ET1E 15,65 0,00 1600 | +*96%
CAE MHz, 64-Q0M)
i3 2.68 [ 15.17 150.0
Fi 281 6658 15.48 150.0
X

10113- LTE-FOD (SC-FOMA, 100% RE. 5 MHz,
CAE G4-C1AM}

261 68.28 15,88 0.00 16500 | +9.6%

238 | 6760 | 1512 | 1500
54 | 6799 | 16.61 150.0
487 &87.07 1633 0.00 150.0 19.6%

10114- | [EEE 802.11n (HT Greonfield, 13.5
CAC Mbps, BPSK)

453 55.80 16.22 150.0
4,692 &7.00 1628 | 1500
522 B7.15 16.37 | 0.00 1500 06 %

10115~ | [EEE 802 11n {HT Greenfield, 671 Mbps,
CAC 16-CIAM)

506 66.94 | 16.25 | 1500
517 67.07 | 16.92 150.0
5,06 67.26 | 18.35 0.00 1500 | £9.6%

10116- IEEE 802.11n {HT Greenileld, 135 Mbps,
| cac Ed-CIAM)

4,89 gr.02 16.22 150.0
: e 500 | 67.18 | 16.30 150.0
[10117- | IEEE 802.11n {HT Mixed, 13.5 Mbps, 496 | 6702 | 1632 | D00 | 1500 | £96%
CAC BPSK)
480 | 6676 | 1618 1500
— 4.52 6685 | 168.27 150.0
10118- IEEE 802.11n (HT Mixed, 81 Mbps, 16- 528 B7.31 i 1646 0.00 150.0 +86 %

CAC QAM)

513 6713 | 16.35 150.0
524 GT.26 16.42 150.0
205 B7.25 16.35 0o 150.0 +0.6%

10118~ IEEE $02.11n (HT Mixed. 135 Mbps, G-
CAC QAM)

4,90 67.05 16.24 160.0
5.00 BT.18 16.30 150.0
323 B7.25 15.75 0.0 150.0 +96%

10440- | LTE-FDD (SC-FOMA, 100% RB, 15
CAD MHz, 16-QAM)

.04 66.70 15.38 150.0
E7.06 15.681 150.0
3.36 B7.40 1683 | 0.00 1500 | £968%

10141- | LTE-FDD (SC-FOMA, 100% REB, 15
CAD MHz, &4-0AM)

397 | 6662 | 1580 | 150.0
330 B7.23 15.81 ) 150.0

178 BB.06 | 1541 | 0.00 | 1500 | *96%

10142- | LTE-FDD [SC-FOMA, 100% RB, 3 MHz,
CAD OFSK)

ral=c|  mlral=e|  mimi|| mimll omimi| sfmle| omim|] deim|| sl mimf| sl x|l Nl om|ml <
£
ks
(=]

150 66,99 | 13.62 150.0
1.70 6745 | 14.62 150.0
10143- | LTE-FOO (SC-FOMA, 100% RE, 3 MHz, 237 BE5Z | 1503 | 00D | 1500 | 296 %
CAD 16-C0AM)
153 B6.6E | 13.33 150.0
EF RO NS gy 215 67,90 14,49 150.0
10144- | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, 188 B5890 | 13.20 | 000 | 1500 | *96%
CAD BA-CIAM)
165 6420 | 11.50 | 150.0
= WL 1.89 B5.35 128 | 150.0
10145- | LTE-FDO (SC-FOMA, 100% RE, 1.4 088 6225 a0z 0.00 | 1500 | +96%
CAE MHz, QGFSK)
060 5000 6,19 150.0
077 6126 B.01 150.0
10148- | LTE-FDD (SC-FOMA, 100% RB, 1.4 1.28 62.33 B.A7 0.00 | 1500 | £96%
CAE MHz, 16-GAN) |
| | 06D [E 576 150.0
| 1.141 61.23 716 150.0
10147- | LTE-FDD (SC-FOMA, 100% RB, 1.4 138 63.03 864 000 | 1500 | x98%
CAE | MHz, E4-CHAN) |
i == 081 | 6000 [ 582 [ | 1500 [
l [ L 6158 7.49 150.0
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10168 | LTE-FDD (SCFOMA, 50% RB, 1.4 MHz, | X | 5.19 7I75 [ 2214 | 301 | 1500 | #06%
CAE B4-CIAM)
¥ | o562 T2.25 | 2007 150.0
Z | 487 7790 | 2002 1500
10169 | LTE-FOD {SC-FOM&, 1 RE, 20 MHz, X 284 670 | ®2r [ 307 | 1500 | £96%
CAD QPSK)
¥ | 226 6550 | 1729 1500
== Z | 281 G824 | 1806 | | 1500
10970- | LTE-FDD (SC-FOMA, 1 RE, 20 MHz, X | 459 TB.O2 | 2288 | 301 | 1500 | $0.6%
CAD 16-C2AN)
Y 2.52 69,39 19.12 150.0
Z | 4.3 7805 | 2254 150.0
10971~ | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X 348 7312 | 1940 | 301 | 1500 | 06 %
AAD B4-CAM)
Y 220 B6.07 16,41 150.0
Z | aa 7253 | 1847 150.0
10172- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, x| 425 8241 | 26.10 | 602 65.0 | 0.6 %
CAD aPSK)
Y | 264 73,12 | 2153 65.0
- Z | 388 8095 | 2568 65.0
10173- | LTE-TDO (SC-FOMA, 1 RE, 20 MHz, ¥ | 1829 | 10738 | 3182 | 602 G50 | =06 %
CAD 16-QAM) L
¥ 3.34 76,88 .72 G5.0
| Z | 1568 | 10461 | 3125 | B0
10174- LTE-TDD (SCFDMA, 1 RB, 20 MHz, X 16.57 102,81 29,80 G002 650 +06%
CAD B4-0IAM)
¥ | 258 7215 | 19.23 £5.0
Z | 1437 | 10142 | 958 | B5.0
10175 | LTE-FDD (SCFOMA, 1 RB, 10 MHz, X | 286 69.38 | 1901 | @01 1500 | t96%
| CAE | OPSK)
.8 2.24 65,25 17.06 150.0
Fi 277 68.94 | 1B.B1 150.0 =
10176- LTE-FOD (SC-FDOMA, 1 RE, 10 MH=z, X 4.60 78,895 2287 3.0 16500 +96%
CAE 16-CIAM)}
Y | 280 B941 | 1913 | 1500
Z | 4% T8.08 | 2255 150.0
10177- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X 2.8 69.52 19,00 am 150.0 + 0.8 %
CAG OPSK)
| Y | 27 B536 | 17.13 150.0
2 278 64,07 18,60 160.0
10178- | LTE-FDD (SCFOMA, 1 RB, 5 MHz, 16- | % | 4.56 7e72 | 2276 | 301 1500 | z96%
CAE QUAN)
¥ 2,58 69,30 19,08 150.0
L Z | 428 7788 | 2245 150.0
10479- | LTE-FDD (SC-FDMA, 1 RE, 10 MHz, X | 387 7584 | 2087 | 301 1500 | +96%
CAE 84-CIAM) |
¥ | 2.ar 67.62 | 17.63 160.0
— [z | 378 7512 | 2070 1500
10180~ LTE-FDD (SC-FOMA, 1 RB, 5 MHz. 64- | X 347 73.06 18,36 3o | 1500 *56 %
CAE CIAM)
Y | 220 B6.05 | 16.38 1500
Z | 331 7248 | 19.13 150.0
10961- | LTE-FOD (SC-FOMA, 1 RB, 15 MHz, x| 287 69.51 | 19.08 | 201 1500 | =96%
CAD QPSK)
Y | 225 B534 | 17.12 150.0
Frd 278 69.05 18.88 160.0
101682- | LTE-FDD (SC-FOMA, 1 RB, 15 MHz, X | 454 7BED | 2274 | 301 1500 | 206%
CAD 16-CAM)
Y 2.58 BO.27 19,08 160.0
Z 4.27 7754 2244 150.0
10183~ | LTE-FDD (SC-FOMA, 1 RE, 15 MHz, x| a4r 7AO03 | 18.35 | 301 1500 | *96%
AAC B4-CUAM)
Y 2.20 6B6.03 | 16.37 150.0
Z | 370 7245 | 1912 150.0 |
Cerfificate No: EX3-TS06_Junid Page 18 of 39
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10223~ IEEE BO2.11n {HT Mixed, 90 Mbps, 16- X 520 G720 1642 0.00 150.0 +BE %
CAC CAM]

b 5.02 GE.91 16.25 150.0
i 5.15 6713 16.27 150L0
10224- IEEE BOZ.11n {HT Mixed, 150 Mbps, 64- | X 4.97 B7.11 | 1628 0.00 1500 | £98%
CAC LAM)
¥ 4.82 66.50 16,16 150.0
Fd 4.93 B7.04 1624 | 150.0
éi?:ﬁ- UMTS-FDD (HSPA+) X 2685 BE.05 14.87 il 150.0 8.8 %
Y | 244 65.46 | 14.07 150.0
| i 259 65.87 14,61 150.0
10226~ LTE-TRD {SC-FDMA, 1 RB, 1.4 MHz, x 22.08 110,03 32.6T 6.02 &5.0 t96%
CAN | 18-01AM) e
Y 349 T 2217 65.0
Fi 17.77 107.08 3207 65.0
10227- LTE-TDO (SC-FDMA, 1 RB, 1.4 MHz, * 21,78 0742 | 306 .02 G5.0 596 %
ChA | B4=L1AM)
| ¥ A4 | Tria 21.24 B5.0

| — Z | 1784 | 10508 | 3062 65.0 i
102EE- LTE-TDHD (5C-FOMA, 1 RE, 1.4 MHz, X 589 B9.13 28.81 6.02 B5.0 +0E%
CAA QPSK)}

Y 278 T4 18 2248 65.0
Z &18 BE.%0 27.96 B5.0
10223- LTE-TDD (SC-FDMA, 1RE, 3 MHz, 16- X 18.51 107.55 31.87 6.02 B5.0 56 %
| CAB QAN
g 3.36 T6.97 .76 65.0
Z 16.85 104.77 31,30 B5.0
10230- LTE-TOD (SC-FDMA, 1 RB, 3 MHz, 64- | X 18.95 04,89 | 3027 602 B5.0 +86%
_GAB QAM) e
= i 3.33 TE26 2083 65.0
il 15.70 10264 | 2884 65.0
10231- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 5.63 BAAS 2817 6.02 65.0 +9.8 %
CAB QPSK]
Y | Z2E8 T3.62 2213 65.0

il rd 495 85.99 27.54 65.0
10232 LTE-TOD (SC-FOMA, 1 RE, 5 MHz, 16- | X 19.47 107.53 | 31.87 6,02 65.0 t0.6%
CAD QA

¥ 3.35 T6.85 21.75 65.0
| £ 15.81 10475 | 31.29 85.0 .
10233 LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- X 18.85 104.82 | 2028 602 65,0 0.6 %
CAD | CuAnd)
l Y 3.32 TH.23 20.82 B5.0
Fi 15.61 10257 | 2083 65.0
10234- LTE-TDD {SC-FDMA, 1 RE, 5 MHz. 4 545 B7.38 2778 602 65.0 + 5.6 %
CAD QPSK)
= ¥ 264 73.18 21.82 85.0
Fl 480 B5.28 2716 B5.0
10235~ LTE-TDD (SC-FDOMA, 1 BB, 10 MHz, X 19,53 10761 | 3183 6.02 B5.0 +96%
CAD 16-Ca M)
¥ 355 TE.96 21,76 B5.0
Z| 1586 | 10482 | 3132 | | B50
10236- LTE-TDD (SC-FDMA, 1 REB, 10 MHz, 4 18,32 105.19 | 30.35 802 65,0 196 %
CAD G4-01aM)
b 3.35 T8.35 2086 65.0
F 15.99 10293 | 29.82 B5.0
10237- LTE-TD:D {SC-FDMA, 1 RB, 10 MHz, X 5B3 BB.20 28.20 G.02 B5.0 9.6 %
CaAD QPSK)
Y 268 T3.61 2213 B65.0

= . Z | 495 B6.02 | 2756 B5.0
10230- LTE-TDD {SC-FDMA, 1 RB, 15 MHz, X 15.41 107.50 | 31.86 6.02 B5.0 +9.6 %
CAD 16-C3AM)

i 334 | 7653 21.74 5,0
£ 15768 | 104.71 31.28 B5.0
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10255 | LTE-TRD {SCFOMA, 50% RB, 15MHz, | X | 517 76.05 | 21.01 | 398 | 650 | *86%
can QPSK)
Y 4.15 7208 | 19.:1 65.0
Z | 507 75.91 | 2096 65.0
10256- | LTE-TOD (SC-FOMA, 100% RE, 1.4 X 273 6615 | 11.81 | 3.98 G50 | t96%
CAA MHz, 16-CLAM)
Fd 1.74 61.79 B.43 66.0
F 248 65.11 10.98 65.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 14 x 285 6549 | 1137 | 398 850 +96 %
CAA MHz. B4-0AM)
¥ 1.74 61.53 817 5.0
F 247 B452 | 1057 5.0
10258 LTE-TDD (SC-FDMA, 100% RB, 1.2 x 242 67.72 | 1332 | 3.08 650 | =96%
CAA MHz, QPSK) N L
i 1.51 B2.43 8.30 65.0
z 218 BEGD | 1243 65.0
10255 LTE-TOD (SCFOMA. 100% RB, 3 MHz, | X 415 7223 | 1789 | 398 650 | x906%
(o0} 16-QAM)
¥ 34T G842 | 1539 65.0
- z a.01 7179 | 176t | 650
10260 LTE-TDD (SC-FDMA, 100% RE, 3 MHz, | X 417 7194 | 1784 | 398 | 650 +96 %
CAB B4-0AM)
¥ 3 G824 | 1549 BA.0
F 4.03 7150 | 1748 65.0
10281- LTE-TDD (SCFDOMA, 100% RB, 3MHz, | X 490 624 | 2083 | 398 650 | £96%
CAB QPSK
Y 334 7246 | 17.68 65.0
z 472 77.76 | 2053 85.0 ]
10262- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | X 4.69 7384 | 2007 | 388 65.0 0.6 %
cAD 16-ChaM) |
¥ 3,83 7088 | 1833 | 65.0
z 4,58 Ta71 | 1988 65.0
10283 | LTE-TDD (SC-FOMA, 100% RB. 5 MHz, | X 4.48 71058 | 1880 | 398 85.0 +06%
CAD G4-CIAM) |
Y 366 62.08 | 1690 65.0
Fd 4.37 7168 | 1858 E5.0
10264- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | % 5.34 7907 | 2182 | 388 65.0 +586 %
caD GPSK) |
Y 3.91 7433 [ 1952 | 65,0
F 5.19 7881 | 2179 B5.0
10265 LTE-TDD (SC-FOMA, 100% RE, 10 x 4,76 7182 | 1932 | 398 B5.0 + 3.6 %
CAD MHz, 16-0ANM)
0 404 69.39 | 17.87 | 650
Z 4,67 7165 | 19.22 | 65.0 Tk
10266- | LTE-TDOD (SC-FOMA, 100% RE, 10 x 510 7282 | 2012 | 308 650 +06 %
CAD MHz, B4-Cah)
s 0 4.36 7051 | 1878 | 85,0
F 5.02 72.67 | 20.04 B5.0
10267- | LTE-TDD (SC-FOMA, 100% RB, 10 x 5.44 7675 | 2113 | 288 B5.0 +0.6%
CAD MHz, QPSK)
¥ 4.31 73.91 19,44 85.0
z 532 7660 | 2110 65.0
10288- | LTE-TOD (SC-FOMA, 100% RE, 15 x 5.41 7188 | 1980 | 388 B5.0 + 06 %
CAD MHz, 16-CAM) |
Y 4,72 G0.84 1866 | B5.0
Z | s8a2 71.75 | 1975 | 5.0
10288- | LTE-TDD (SC-FOMA, 100% RE. 15 x 5.42 71.63 1967 | 388 B5.0 +96 %
CAD MHz, &4-0AM)
Y 4.76 69.60 18,57 B5.0
F4 5.34 7142 | 19.63 B50 |
10270- LTE-TDD ({SC-FDMA, 100% RB. 15 x 545 7416 | 2018 | 358 5.0 £96 %
CAD MHz, OPSK)
L] 461 71.72 | 18.96 650
Z 537 7407 | 2018 B5.0
Certificate Mo: EX3-T506_Jun1s Page 22 of 38
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10305- IEEE 802.16e WiMAX (31:15, Gma, X 453 65.15 1760 | 496 50.0 96 %
AAN 10MHz, B404M, PUSC)H 54
Y 4,35 64.95 17.156 50.0
z 468 6521 17.44 50.0
10304- IEEE B02.16e WiMAX (2918, 5ms, x 443 65.14 17.086 | 417 500 186 %
AN 10MHz, B40AM, PUSC)
¥ 417 64.73 16.57 50.0
= z 4.39 6518 16.89 ] 80.0
10305- IEEE 802 16e WitAX (31:15, 10ms, X a8 65.G5 1815 | 602 350 L5865
AN 106Hz, B40AM, PUSC, 15 symbols)
¥ 361 65.33 17.29 35.0
z 379 6581 18.03 5.0
10306- [EEE 802.16a WIMAX (29:18, 10ma, X 424 65.34 1817 | 6.02 350 +06 %
AN 10MHz. BA0AM, PUSC, 18 symbols)
¥ 4.02 B5.08 17.54 35.0
F3 4.21 85.48 18.11 35.0
10307- IEEE B802.16e WiMAX (29:18, 10ma, X 4,10 65,28 1803 | 602 35.0 +0.6 %
AR 10MHz, QPSK, PUSC, 18 symbols)
Y 2.58 64,099 17.37 35.0
Z | 408 A5.41 17.95 35.0
10308- IEEE BD2. 16 WiMAX (29:18, 10ms, k3 4.07 B5.43 1816 | 6.0 A5.0 +05 %
AAA 10MHEZ, 16Q4AM, FUSC)
¥ 3188 65.13 17.40 35.0
Z | 406 65.56 | 18.08 35.0
10508~ IEEE B02.16e WilMAX (29:18, 10ms, X 476 65 44 18,28 | E.02 350 | =96%
B 10MHz, 160AM, AMC 253, 18 symbols) |
¥ 4.03 5.11 17.61 | 35.0
Fa 4.23 A5.56 18.20 | 35.0
10310 IEEE B02.182 WiMAX (20:18, 10ms, X 418 65,34 18,13 6.02 350 | *88%
AAN 10MHz, QFSK, AMC 2x3, 18 symbols)
=—_ Y 387 65,10 17.51 5.0
F 4.16 45,49 18.07 36.0
10311- LTE-FOD (SC-FOMA. 100% RE, 15 X 281 6,44 15,48 0,00 1500 | +9.6%
AAC MHz, QPSK)
Y 265 B7.41 15.41 150.0
F 2.83 68,04 15,78 150.0
10513 IDEM 1:3 X 265 7233 15,95 6.0 T0.0 +0.6 %
L
Y 1.60 6. 26 12.84 700
F3 2,64 72,46 16,12 T0.0
10314 IDEM 1:8 X 423 a1.41 2253 | 1000 | 300 | 296%
Py |
Y 2,80 T73.62 18,77 | 30.0
= Z | 415 8128 | 2261 | 300
10315 IEEE 802 110 WIF| 2.4 GHz (DS25, 1 X 1.04 63.35 14.75 0T 150.0 +0.6 %
AAE hbps, 96pc duty cycle)
o ¥ | 085 B2.52 | 1398 | 150.0
z 1.03 £3.13 14.51 [l
10316- IEEE &0Z.11g WiFi 2.4 GHz (ERP- X 441 B B3 16,13 0.17 1500 | *96%
AAE OFDM, & Mbps, 96pc duty cycle)
Y 4,22 6. 36 15.88 150.0
Fd 4.56 GE6.58 16.07 150.0
10317- IEEE 802.118 WiFi 5 GHz (OFDM, 6 X 441 G663 1613 | 047 1500 | +96%
BAC Mbps, 96pc duty cyole)
Y 4.22 6636 15.58 150.0
F 4,36 B6.58 16.07 150.0
10400- IEEE B02.11ac WiFi [20MHz, B4-DAN, X 4.49 B6.05 1615 | 0.00 1500 | 296%
AAD 99pc duty cycle)
Y 4.29 66.67 15.92 1500
Z 443 B6.87 168.07 150.0
10401- IEEE BOZ.11ac WiFi (400Hz, B4-0AM, X 516 6688 1621 0.on 1500 | +96%
AMD 29pc duly cycle)
K 4.97 6645 16.00 | 150.0
z 510 66.73 16.13 | 1500
Ceriflcate Ma: EX3-TR06_Jun1d Page 24 of 39

Page 68 of 100



INtertek

Total Quality. Assured.

Motorola Solutions Inc.
Intertek Report No:
18101181HKG-001R2

TEST REPORT
EXADVa- SN:TS06 June 22, 2018
10427- IEEE 802.11n (HT Greenfield, 150 Mbps, | X 516 67.13 1635 | 000 | 1500 [ 296%
AAB B4-0AM)
¥ 409 G66.88 | 1621 150.0
z 5.10 67.03 16.28 150.0
mau- LTE-FDD (QFDMA, 5 MHz, E-Th 3.1) X 4.1 71.32 1784 | 000 1500 | +36%
¥ 401 71.85 17.74 1500
== £ | 40z | 7118 | 7 1500
l?:;b LTE-FDD [OFDMA, 10 MHz, E-TM 3.1} X 4.00 G722 1588 | 0.00 1500 | +9.68%
¥ 7T 56,93 15.61 | 150.0
£ 393 67.13 15.86 | 150.0
;igaz- LTE-FOO (OFDMA, 15 MHz, E-TM 3.1) x 432 6708 1614 | 0.00 1500 | £968%
Y 411 66,04 15.89 1500 |
z 426 7,01 16.05 150.0
maa- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 4.57 B7.04 16.24 0,00 1500 + 9.6 %
¥ | 4.38 B6.81 | 1604 150,0
—— z 4.52 6687 | 1617 150.0
10434- W-CDMA (BS Test Model 1, 64 DPCH) X 4.18 7210 17.75 | 000 1500 | t96%
A,
¥ 3.97 1208 | 1714 150.0
z 4.06 71.81 17.41 150.0
10435- LTE-TDD (SC-FOMA, 1 RE, 20 MHz, ¥ | 10000 | 72404 | 3030 | 3=3 800 | x96%
AAC | QPSK, UL Subframe=2,3 4.7 8,8)
¥ 207 76.37 | 17.41 80.0
Z | o000 | 12510 | 3068 &0.0
10447- LTE-FDD [OFDMA, 5 MHz, E-TM 3.1, X 3.24 67.02 1493 | 0.00 1500 | +9.6%
AAB Clipping 44%) =t
— ¥ 293 | 6623 | 13599 150.0 B
z 315 6678 | 1463 150.0
10448- LTE-FDD [(OFDMA, 10 MHz, E-TM 3.1, X 3.85 67.01 1566 | 0.00 1500 | +96%
AAE CHppin 44%)
Y 365 66,73 15.49 150.0
Z 380 66.93 15.73 150.0
10448- LTE-FOD (OFDMA, 15 MHz, E-TM 3.1, * 4,15 6,91 16.04 | 0.00 150.0 | +96%
AAB Cliping 44%)
¥ 3.96 [ 15.79 150.0
F 410 86,84 15.05 1560.0
10450- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, X 437 i, 852 16.09 Q.00 150.0 +9.6 %
| AAB Clipping 44%)
Y 4.18 66.58 | 15.89 150.0
F 432 B6.75 16.02 160.0 ]
10451- W-CDMA (BS Tesi Modal 1, 54 DPCH, ] 306 BE AT 14.27 | 0.00 1500 | +96%
AAS Clipping 44%)
b d 266 | 6561 | 12.06 . 150.0
Z 283 BG4 | 13686 160.0
10456- IEEE 802.11ac WiFi (160MHz, 84-0AM, | X .08 67 84 16.61 0.00 1500 | +96%
AAE 99pc duty cycla)
Y 5.97 67.59 16.50 1500
e e—— Z 6.04 67.60 16.52 150.0
| m?- LIMTS-FDD {DC-HSDPA) X 37 685,40 15.82 000 1500 +96 %
l ¥ | 380 | 8530 | 1564 150.0 =
l F 369 6539 | 1575 150.0
10458- COMAZODN (12EV-DO, Rev. B, 2 X 370 T0.76 168,686 0.00 1800 96 %
| ABA carmers)
Y 31 64.73 14.83 160.0
F 3.50 0,08 16.04 150.0
10459 COMAZI00 (1xEV-DO, Rev. B, 3 X 483 B8 6T 1773 | 000 1500 | +06%
LY. cartiars)
X 4.63 36,83 17.30 1500 |
Z 471 BR4T 17.43 150.0
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10477- | LTE-TDD (SG-FDMA, 1 RB, 20 MHz, 16- | X 0.69 &0.00 7.35 323 BDD | +96%
AAC QAM, UL Sublrame=2,3,4.7 8.4)
Y | 058 60.00 | 688 | 800
= Z 066 6000 | 728 20.0
10478- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 64- | X | 072 6000 | 667 | 323 | 800 | t95%
ARG QA UL Subframe=23.4,7.8.8)
Y 0.30 55.57 ara 80.0
e —=—liz= Z | 083 | 6000 | 6.57 B0
10479- LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, | X 947 M.75 24,35 3.23 B0.0 + 5.8 %
AAA OPSK, UL Subframe=2,3,4,7,8.3) |
Y 348 7BA6 | 1937 | A0.0
Z 10.05 83,01 2466 | 80.0
10480 LTE-TDD {SC-FOMA, 50% RB, 1.4 MHz, | X £.49 7067 | 1785 | 323 B0 | x96%
A 16000, UL Subframe=2,3.4.7.8,9)
¥ 1.63 B5.31 | 1176 80.0
z 595 79.11 17468 | B0.0
10481 - LTE-TOD (SC-FOMA, 50% RB, 1.4 MHz, | X 3.78 T2.96 15.07 323 80.0 9.6 %
AAA B4-0AM, UL Subframe=2,3,4.7.8,8)
Y 1.27 §2.37 .92 80,0
2, F 3.30 T167 | 1438 B0.0
10482- LTE-TDD (SC-FOMA, 50% RB, 3 MHz, X 1.78 BE.74 13,70 223 80,0 £9.6 %
Ab QPEK, UL Subframe=2,3 4,7.8.9)
Y 0.897 B0.41 927 B0.0
== Z 1.58 6534 12,77 80,0
10483~ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 235 BB 12.84 2323 80.0 +2E6%
AN 16-0AM, UL Subframe=23.4 7.8 9)
¥ 118 60.00 &40 A0.0
Fi 1.08 6476 11.67 B0
10484~ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 223 65.75 12.43 223 80.0 + 8.6 %
AR 64-0AM, UL Subframe=234788) |
| Y 1.22 60.00 838 _BO.O =
z 1.00 6402 | 11.34 &0.0
10485- LTE-TDD (SC-FDMA, 50% RB, 5§ MHz, X 234 706 | 1650 | 223 B0 | +96%
AMC QPSK, UL Subframe=23.47 89
Y 1.50 64.66 13.11 B0.0
A 2.30 69.28 | 15.89 80.0
10486- LTE-TDD (SC-FDMA, 50% RE, 5 MHz, X 232 6638 | 1406 | 223 800 | :96%
AAL 16-QAM, UL Subframe=2.3.4.7.8.9
¥ 1.55 G104 1084 H0.0
12| 238 6555 | 13.42 B0.0
104a7- LTE-TDD (SC-FDMA, 50% RB, & MHz, x 2.32 66,02 13.85 2.23 B0.D £0.6%
| AAC 84-0AM, UL Subframe=2,3.4.7,8.8)
Y 1.57 6175 | 10.71 a0.0
F 216 6620 | 13.22 B0.0
10488- LTE-TDD (SC-FOMA, 50% RB, 10 MHz, | X 275 70.05 | 1757 | 223 00 | 296%
AAL QPSK, UL Subframe=2,3.4.7.6.9)
- I., — -?:.TJ. ,\.:.E.E-?E__ — 1.5_§§__ o E_Uu E _—
Z 264 6965 | 17.34 B0.0
10483- LTE-TOD (SC-FOMA, 50% RB, 10 MHz, | X 287 6747 | 1626 | 223 a0.0 + 0.6 %
AAC 16-004M, UL Subfrarme=2 3 4,7,8,3)
¥ 237 8527 | 14.70 B0.0
[ p— — Zz 2.80 67,24 16.06 80.0
104%0- LTE-TOD (SC-FOMA, 50% RB, 10 MHz, | X 2.96 B7.37 | 1821 | 223 B0.0 +06 %
AALC 64-0AM, UL Subframe=2,3,4,7,8 9) ¥
Y 245 65,23 14.66 80.0
| i 288 B7.15 | 18.01 B0.0
104%1- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 3.07 69,06 17,34 223 80.0 + 0.8 %
AAC QAPSK, UL Subframe=2,3.4,7.8 8]
I 251 G658 | 1542 B0.0
| Fd 256 G876 | 1718 | BO.0
10452- LTE-TDD (SC-FOMA, 50% RB, 15 MHz, | X a5 BEGT | 1647 | 223 80.0 t06%
AR 16-0AM, UL Subframe=2,3,4,7,8,8)
¥ 282 B5.36 | 1537 | Bog ==
Z 3.19 66,82 16.34 80.0
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10508- LTE-TRD (SC-FOMA, 100% RB, 10 X 3.35 56,98 16.57 223 BO.0 + 86 %
ANC MHz, 64-CAb, UL
Subframe=2,3,4,7,8.9)
- Y | 2483 B5.43 | 1550 | _|_soo
Z | 3z8 8682 | 1646 800
10508- LTE-TOD (SC-FDMA, 100% RB, 15 X 3.68 68,38 17.37 223 80D +9.6 %
AAC MHz, QFSK, UL Subframe=2,3.4.7.8.9)
¥ | 311 6718 | 1622 800
Z | 358 60.10 | 17.26 B0
10610- | LTE-TDD (SC-FDMA, 100% RB, 15 X| 374 6704 | 1673 | 2.23 BOO | *96%
AAC MHz, 18-0AM, UL
Subfranve=2.3.4,7,8,9)
¥ [ 334 6561 | 15.88 H0.0
ey Z 3.E8 B6.87 16.64 BD.0
10511- LTE-TDD {(SC-FDMA, 100% RB, 15 X 3.82 B6.88 16.69 223 BO.O T 86 %
AAC MHz, B4-CuAhd, LIL
Subframe=2 3 4.7,8,9)
¥ | 342 8554 | 15.89 80.0
F aTE 65,73 16.61 B0.0
106512~ LTE-TDD (SC-FOMA, 100% RB, 20 X 75 0,55 17.73 223 800 +8.6%
AAL MHz, QGPSK, UL Subframe=2,3.4,7,8,9]
¥ [ aov 6783 | 1637 80.0
2| 383 7016 | 1758 a0.0
10513- LTE-TDD (SC-FDOMA, 100% RB, 20 X 382 B7.15 16.75 2.23 0.0 +9.6%
ARG heHz, 16-CuAk, LIL
Subframe=2 3.4,7,8,9)
¥ | ags 6561 | 1580 800
Z 3.56 66.95 16.69 B0.0
10514- | LTE-TDD (SC-FDMA, 100% RE, 20 x| aer 6685 | 1670 | 223 | 800 | 296%
AAC hHz, G4-Chan, UL
Sublrame=2,3,4.7,8.9) |
FER | x| 378 | 6543 | 1586 | 0.0
i Z 3.62 BE.ET 16.61 | 0.0
| 10515- IEEE &802.11b WiFi 2.4 GHz (DE5S, 2 * | oms 6300 | 1438 | 000 | 1500 | +96%
| AbA MBbps, 89pc duty cycle)
| ¥ | o8 6229 | 1363 1500 |
. Z 0.85 6277 14.12 1650.0
10516- | IEEE 802.11b'WiFl 24 GHz (DS55,55 | X | 054 GB5E | 1616 | 000 | 1500 | z06%
AAA Mbps, 98pc duty cycle) 1
¥ | 043 66.08 | 13.93 150.0
Z | 0% &7.20 15.26 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (D558, 11 X 0.7a G468 14,82 0.00 160.0 +36%
AAA Mbps, 88pc duty cycle)
¥ o7 6340 | 1372 | 150.0
Z | o077 64.10 | 1442 | 150.0
10518- | IEEE B0Z.11a/Mh WiFi 5 GHz (OFCM, 9 X | 437 66.77 | 1609 | 000 | 1500 | £96%
AMB Mbps, 990c duty cycle)
| ¥ | 419 G6.58 | 15.80 150.0
2| 430 66.72 | 16.02 150.0
10518- IEEE 802.11a/M WiFi 5 GHz (OFDM, 12 x 4.52 66,95 16.18 0.00 150.0 +96%
| AMB Mbps, 89pc duty cycle)
| ¥ | 43z GB.73 | 15.98 1500
, Z | 446 | 6689 | 1611 1500 |
| 10520- | IEEEB0Z11afh WiFi 5 GHz jOFDM, 18 | X | 4.7 6688 | 16008 | 000 | 1500 | £96%
| AAE Mbps, 8%pc duty cycle)
¥ | 418 GB.84 | 15.88 150.0
= - 1 £ 4,52 G821 16.02 150.0
10521- | [EEE 802.11a/h WiFi 5 GHz (OFDM, 24 | X | 431 GBB5 | 1608 | 0D00 | 1500 | +068%
AR Mbps, 99pc duty cycle)
¥ | 412 66.59 | 15.85 150.0
’ 17z 455 | eAvy | 1800 1500
| 10522- | |EEE 802.11a/h WiFi 5 GHz (OFDM, 36 | X | 4.36 6698 | 1617 | 000 | 1500 | +9E6%
| AnB Miops, 9%pc duty cycle)
| I ¥ ] 415 66.87 | 15.92 150.0
Z| 430 6688 | 16.08 150.0
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10541- IEEE B02.11ac WIF| (40MHz, MCST, 4.54 G6.30 15,94 0,041 1500 | 296%
AAB 38pc duty oyle) A
4.78 56.03 15.78 1800
4.80 6621 | 15.88 180.0
10542- IEEE 802 11ac WIFI (40MHz, MCSE, 5.08 66.39 16,01 0,00 1500 | 298%
AAB 39pc duty cycle)
482 B6.14 15,87 150.0
= [ 5.04 8632 | 1595 150.0
10543 IEEE 802 11ac WIF (£0MHz, MCSS, 516 G544 16,06 0.00 1500 | 2968%
AAR 99pc duly cycle)
5.01 6827 | 1687 150.0
512 G640 16.02 150.0
105644- IEEE &02.11ac WiFi (B0MHz, MCS0, 5,50 66.43 1684 0.00 150.0 +9.6%
AAE Bdpc duty cycle) =i
= 516 G614 1580 | 1500
5.26 G634 15.89 1500

10545- | IEEE 802.11ac WiFi (B0MHz, MCE1, 547 GB.B3 | 1610 | DOD | 1500 | 06 %

AAR B8pc duty cycle)

533 G660 16.00 150.0
— 543 | 6675 | 1606 150.0 it
10546~ | [EEE 802.11ac WiFi (B0MHz, MCS2, 533 | 66.65 | 1597 | 0.00 | 150.0 | +96%
AAB 98pc duty cycle)
518 G624 15.82 150.0
529 | 6645 | 1592 150.0

1054 7- IEEE 802.11ac WiFi (80MHz, MGS3,
AAB B0 duty cvcla)

541 Gh.G4 16.01 0.00 1500 +86%

5.29 G646 1593 150.0
537 6657 15.97 150.0
105438- |IEEE &02.11ac WIF| {B0MHz, MCS4, 5.55 G67.25 16.30 0.00 1500 [ +9.69%
AAB B8pc duly cycls) = UNETTTSTI LT
5.38 66.91 16.14 150.0
- 549 G713 16.23 150.0
10550- |IEEE 802.11ac WIFi (B0MHz, MCSE, 538 GE.6D 16.05 0.00 1500 +96%
AAR 99pc duty cycle)
5.28 66.55 16.00 150.0
5.35 G664 16.02 150.0

10651- |EEE &02.11ac WiFi (B0MHz, MCS7,
AAB 89pc duty cycle)

8.33 6653 15.94 0.00 1500 | £2.6%

MM N ?-!N{:: e e B e ) B Tt T o i (O ] e IO ] o -

517 | €618 | 1517 150.0
528 | 6642 | 15.88 1500 |
10552- | IEEE 802.11ac WiFi (BOMHz, MCSE, 5.3 6653 | 1584 | 000 | 1500 | 9B %
AAB 8%pc duty cycle)
¥ | 547 | 668.27 | 1581 150.0
£ S.27 G486 15.89 1500
10553- | IEEE BOZ.11ac WiFi (B0MHz, MCSE, X | 537 6650 | 1585 | 000 | 150.0 | +96 %

AAR 88pe duty cycle)

a.21 66.19 15.81 150.0
5.32 G641 15.00 150.0
6.72 66.76 16.02 0.00 150.0 +86%

10554- | IEEE BOZ.11ac WiFl (160MHz, MGS0,
AAC Sape duty cycle)

G.60 G648 15.80 150.0
5.68 G668 15.97 150.0
5.81 699 16.12 0.00 150.0 9.6 %

10555- IEEE BO2.11ac WIFI (180MHz, MES1,
AMG Fapc duty cycle)

5.67 6867 15.098 150.0
A s 16.07 150.0
584 B7.08 16.16 000 150.0 +9.8%

1056E6- [EEE 802 11ac WIF| {160MHz, MCS2,
AAC 98pc duly cyche)

573 G B4 16.05 150.0
5.81 B7.00 16.11 150.0
5.81 66,97 16.12 (.00 150.0 +96%

10857- | IEEE 802.11ac WiF| (160MHz, MCS3,
AAL 90pc duty cycla)

5.67 B6.67 15.98 150.0
807 56,68 16.07 150.0

mal=e| melmaf=e| mima|e|  mim|=| i<
£n
~
[=]
(=]
&
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10575 IEEE 802.11g WiFi 2 4 GHz {DS55- X 445 GE.54 16.23 0,46 1300 | 496%
AAR OFDM, B Mbps, S0pc duty cycle)
Y 427 66,28 15.98 1300 |
Fid 441 66.50 16.17 130.0
10576- IEEE 802.11g WIFi 2.4 GHz (DSS5- ] 445 66.73 16.31 0.45 1300 | £968%
ABA OFDM, 8 Mbps, 30pc duty cycle)
i ¥ 4.30 6A.51 16.08 130.0
| 4 443 56,70 1626 | 130.0
10577- IEEE &02.11g WiFi 2.4 GHz (D555- X | 488 G697 | 1646 | 046 | 1300 | *096%
AAA OFDM, 12 Mbps, 90pc duty cycle]
¥ 4.45 66,73 16.23 130.0
F 4.59 65,02 16,40 | 1300
105TE- IEEE 802.11g WiFi 2.4 GHz (DS55- ® 4.55 67.10 16.55 045 | 1300 t96%
A OFDM, 18 Mbps, $0pc duty cycle) | L
¥ | 436 G6.87 | 16.34 1300
| F 4.50 G7.05 16.40 130.0
10579- IEEE B02.11g WiFi 2.4 GHz (DS55- ¥ 4.31 B6.33 | 15.83 0.46 130.0 +9.6%
AAS, COFDM, 24 Mbps, $0pc duty cycle)
Y 4.10 f5.95 16.51 130.0
= | —— i 4.25 G626 15.76 | 1300
10580 IEEE BOZ.11g WiFi 2.4 GHz {D355- X 4,38 66.38 1586 | 046 1300 | £96%
AAA QFOM, 36 Mbps, 80pc duty oycle)
Y 412 65.56 15.50 130.0
= Z | 45 BE31 | 1578 130.0
10581- IEEE A02.11g WiFi 2.4 GHz (DS55- X 4,46 67.16 1651 | 046 1300 | t96%
AAA OF DM, 48 Mbos, 30pc duty cycle) .
¥ | 437 G686 16,32 1300
Fa 4.41 67.12 16.46 1300
10582 IEEE 802.11g WiFi 2.4 GHz [DSSS- X 424 &6.10 1562 | 046 1300 | zo6%
Ay CFDM, 54 Mbps, 90pc duty cycla) | |
i 4.02 65,70 1527 | 1300
F 418 &6.04 15.55 130.0
10583 IEEE B0Z.11am WiFi 5 GHz (OFDM, & x 445 56,54 1623 | 046 1300 | +96%
AME Mbgs, $0pe duly cycla)
b 4.27 56,28 15,98 130.0
| Z £.41 &6.50 16.17 | 1300
10584~ IEEE 802.11ah WiFi 5 GHz (OFDM, 8 X 4.48 &h.73 1631 046 | 130.0 +96%
AME Mbgs, B0pe duty cycla) |
¥ 4.30 66,51 16.08 | 1300
T (e | Z 443 66,70 16.26 | 1300 |
10585 IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 | X 4,65 &6.97 1646 | 046 | 1300 | *96%
AAB Mbps, S0pc duty cycle) '
¥ 4.45 66.73 16.23 130.0
Z 4.58 66.92 16,40 130.0
10586 IEEE 802.11ah WIF| 5 GHz (OFDM, 18 | X 4.55 67.10 1655 | 046 1300 | £t96%
AAB Mbps, S0pc duty cycle)
Y | 438 66,87 | 16.34 | 1apo |
Z 4.50 87,05 16,40 | 1300
10587- IEEE 802.11a/h WIiFI § GHz (OFDM, 24 4 431 56,33 15.83 048 | 1300 +96%
AAR Mbps, S0pc duty cycle)
¥ 410 &5.95 1551 130.0
| Fi 425 66,26 1576 | 130.0
10588- IEEE 802.11a’h WiFl 5 GHz (OFDM, 36 | X 435 65,35 1556 | 048 1300 | +936%
AAR Mbgs, 90pe duty cycle)
¥ 412 5596 15.50 130.0
Z 4.29 66,31 16.78 130.0
10589- IEEE 802.11ath WiFi 5 GHz (OFDM. 48 | X 446 6T.16 16,51 046 | 1300 | t96%
AAR Mbps, S0pc duty cycla)
Y 427 6,96 16,32 130.0
z 441 B7.12 16.46 130.0
10590 IEEE 802.11a/h WiFl 5 GHz {OFDM, 54 X 4.24 56.10 15.62 0.46 130.0 96 %
AAB Mbps, 20pc duty cycle}
LY 4,02 65,70 15.27 1300 =
F 4.18 .04 15.55 1300
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10607- IEEE 802 11ac WiFi (20MHz, MCS0, X 4,46 65,97 1588 046 1300 | *06%
AAB S0pc duty cycle) e
bl 4.28 65.74 1677 130.0
= F 441 B5.54 1584 | | 130.0 |
10608- | IEEE 802 11ac WiFl (20MHz, MCS1, X | 480 B6.30 | 16,14 | 046 | 1300 | 96 %
AAB Spc duty cycha)
| ¥ 434 6602 15.91 130.0
et ——— Z | 454 6625 | 16.08 130.0
10608- IEEE 802 11ac WiF| (20MHz, MCS2Z, % 449 6614 15.86 0.46 1300 | +95%
AAB S0pec duty cycle)
| Y 429 GA.B3 15.71 130.0
z 444 66,08 15.80 130.0
10610- IEEE BOZ.11ac WiF| (20MHz, MCS3, X 4.54 66,30 16.13 0.46 1300 | 296%
AMR 80pe duty cycle)
I . ¥ | 434 [ 8602 | 1589 130.0 o
e z 4.49 B6.25 16.07 130.0
10611- IEEE B2 11ac WIF| (20MHz, MCS4, X 4,48 66,10 15.97 046 1300 +9.6%
AAR 90pc duty cycle)
¥ | 475 6579 1572 130.0
Z | 440 66.04 | 16.81 130.0
10612- IEEE B02.11ac WIFI (20MHz, MCSE, X 4.45 8823 | 16.01 046 1300 | +96%
AAB 90pe duty cycle) s
¥ | 423 B5.87 1573 130.0
Z 430 68,16 1595 130.0
10813 IEEE 802 11ac WIFi (20MHz, MCS6, X 4.45 G606 15.86 0.46 130.0 + 0.6 %
AABR Slpc duty cycle]
¥ 4,23 5,68 1557 130.0
Z 4.39 65,90 1578 130.0
10614~ IEEE &02.11ac WiFi {20MHz, MCSY, x 4.41 BE.2T 16.11 0.46 [ 130.0 9.6 %
AAB 90pc duly cycie)
. ¥ 4.1 8595 | 1585 130.0
z 436 6,20 16.04 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCSB, X 4.45 fi5.85 1575 044 1300 | £06%
AAB 20pc duty cyda)
¥ | 424 | 6o.1 | 1648 1300
Z 4.40 65.808 15,89 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.08 .31 16.18 0.4 1300 | 296%
AAE 80pc duty cycla)
Y 4,93 6.0 16,02 130.0
z 505 G625 16,14 130.0
10817- IEEE 802.11ac WiFi {40MHz, MCS1, x 514 6,45 16,23 046 1300 | 296%
AAB 80pc duty cycle)
Y .95 6612 16.04 1300
i 5.08 6. 36 16,17 130.0
10618- IEEE 802.11ac WIiFi (40MHz, MCS2, X £.05 fis, 51 16.27 0,46 1300 | +968%
| AAB S0pc duty cyclal
| ¥ | 486 BE1T | 1607 130.0 |
| 5.00 6,43 16.22 | 1300 |
10619- IEEE &02.11ac WiFi (40MHz, MCS3, X 5.06 GE.31 16.11 0,46 [ 130.0 196% |
AAE Sloe duly cyela)
s 4,91 6.0 15.97 130.0
e — z 5.02 G627 16.08 130.0
10620- |IEEE 802, 1 1ac WIFI {400MHz, MOS4, * 514 66,32 16,16 048 130.0 206%
AAR 90pc duty cycia)
Y 4.585 02 15.98 130.0
i 5,00 fi5.26 16,12 130.0
10821- IEEE 802.11ac WiFi (40MHz, MCS5, ] 515 fi6.45 16,34 0.48 1300 | 296%
| AAB A0pc duty cycie)
— [ 4.98 G616 16,18 1300
F 510 66,37 1829 | 130.0
106E2- |EEE B02.11ac WiFi (40MHz, MCSE, X 544 fifs, 5 16,39 0,46 1300 | £96%
AAR 90pe duty cycle)
¥ 4.98 66.24 | 1621 1300
Z 508 66,45 16.33 | 130.0
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10639- IEEE 802.11ac WIF| (160MHz, MCS3, 585 G687 16.37 048 130.0 +85.6%
AAC 80pe duty cyecla)

5.81 G645 16.21 130.0
592 56.89 16.33 130.0

10640~ IEEE 802.11ac WiFi {160MHz, MCS4, 5.93 66,41 16.28 0,48 1300. | +26%

AAG B0pc duty cycls]

X
Y
z
X
Y 5.74 (6.45 16.05 130.0
- Z | &E87 B6.78 | 16.22 130.0
10641- IEEE B02.11ac WiFi {160MHz, MCSS5, X B6.01 G5.93 16.32 0.48 1300 | 296%
AAG 90pc duty cycle)
¥ 5.H& 66.65 | 16.18 1300
z 587 G686 16,26 130.0
10642- IEEE 802.11ac WiFi (160MHz, MCS6, x 6.04 67.14 16.58 046 1300 | £96%
CAAC | S0pe duty cycle) o =
Y 588 | 6680 16,43 130.0
z 5.99 G7.05 18.54 1300
10643- IEEE 802.11ac WiFi (160MHz, MCS7, X 558 G6.H4 1833 | 046 1300 | +96%
AAC S0pc duty cvcle)
Y 573 66,47 16.14 | 130.0
—— z 5.54 G675 | 16.28 [ 1300 |
10644- | IEEE B02.11ac WiFi (160MHz, MCSE, x| 585 67.07 | 1646 | 048 | 1300 | +86%
Ang S0pc duty cycle)
¥ 5T 6. fi2 1623 130.0
z 5.90 606.93 16.39 1300
10645- IEEE 8021 1ac WiFi (160MHz, MCS9, X 607 67.08 1643 | D48 1300 | $9E%
AAC 90pe duty cvcle}
i 592 66,75 16.27 130.0
Z B.02 56,07 16,38 130.0
10646~ LTE-TDD (SC-FDMA, 1 RE, 5 MHz, x 97T 101.08 | 3581 030 0.0 8.6 %
AAD QPSK, UL Subframe=2,7) -
= Y | ada B1.78 | 2783 600
Z B.20 8748 | 3482 B0.0 =
10647- LTE-TDD (SC-FOMA, 1 RE, 20 MHz, X 8.10 8702 | 3455 | 930 60.0 +06 %
AAC QPSK, UL Subframe=27)
¥ .04 TORE | 276 BO.0
Z B89 9369 | 3350 B0.0
mﬂ- COMAZODO { 1x Advanced) X 0.53 6184 | 875 0.00 150.0 96 %
Y .37 G0.00 | 601 150.0
I Fi 0.48 6110 | 7.93 | 150.0
10652~ LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, * 3.21 6607 | 1587 | 223 BO.D $86%
AAB Clipping £4%) |
¥ 2.85 64.87 | 14.87 80.0
i 3.15 6595 | 1572 B80.0
10653- LTE-TDD [QOFDMA, 10 MHz, E-TM 3.1, X 77 B5.52 1618 | 223 A0G +86%
AAB Clipping 44%/)
e ¥ 348 64.70 15.55 _B0.0 El
Z 37z G545 | 1610 80.0
10654- LTE-TDD (CFDMA, 15 MHz, E-TM 3.1, X 3.79 B5.17 1622 | 223 BO.0 186 %
AAE Clipping 44%)
b 3,54 B4, 39 15.66 B0.0
|z ] ars G510 16.15 80.0
10655~ LTE-TDD (OFDMA, 20 MHz, E-Th 3.1, X 3.86 5511 16.26 223 80.0 8.6 %
| AA Clipping 44%)
Y 3.63 &4.32 15.73 B0.0
F 3.83 65.03 16.20 80.0
ETE- Pulse Waveform (200Hz, 10%) i 730 7144 408 [ 10.00 80.0 +06 %
¥ 277 6,20 10.30 50.0
e Z | 1047 Bl02 | 1628 50.0
ﬂﬁ:&- Pulse Waveform (200Hz, 20%) X | 10000 | 10221 20.33 6.99 60.0 186 %
Y 1.32 G344 | 7.96 60.0
Z | 10000 | 10316 | 2077 60.0
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