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This device has been shown to be capable of compliance for localized specific
absorption rate (SAR) for uncontrolled environment/general population exposure
limits specified in FCC KDB procedures and had been tested in accordance with
the measurement procedures specified in FCC KDB procedures.

| attest to the accuracy of data. All measurements reported herein were performed
by me or were made under my supervision and are correct to the best of my
knowledge and belief. | assume full responsibility for the completeness of these

measurements and vouch for the qualifications of all persons taking them.

The result shown in this test report refer only to the sample(s) tested unless
otherwise stated.

Tested by / |

In Ho Park %p L7 ’é’ }7'4‘)
Technical Manager .

Yun Jeang Heo % =
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REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description

0 Aug. 01, 2019 Initial Release
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1. Test Regulations

The tests were performed according to the following regulations:

Test Standard IEEE Standard 1528-2013 & KDB procedures

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 865664 D01 SAR measurement 100 Mz to 6 GHz vO1r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r02

- FCC KDB Publication 643646 D01 SAR Test for PTT Radios vO1r03

Test Method

2. Test Location

2.1 Test Laboratory

Company Name HCT Co.,, Ltd.
74, Seoicheon-ro 578beon-gil, Majang- , Icheon-si,
Address e0|c.eon ro eon-gil, Majang-myeon, Icheon-si
Gyeonggi-do, 17383 KOREA
Telephone 031-645-6300
Fax. 031-645-6401
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3. Information of the EUT

3.1 General Information of the EUT

Model Name NX-1300-K4, NX-1300-K5
Equipment Type | UHF TRANSCEIVER

FCCID | K44501100

Applicant | JVCKENWOOD Corporation

3.2 DUT description

7 Key with LCD non Key, non LCD

* Tow type of sample comparison result 7 key with LCD type SAR is high, so the entire test is proceeded.
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3.3 Attestation of test result of device under test

Report No. HCT-SR-1908-FC002

The Highest Reported SAR (W/KQg)

Band

Tx. Frequency
(M)

Equipment Class

Reported 1g SAR SAR (W/kg)

Hand-held to Face

Body-Worn Belt clip

UHF (FCQ)

406.1 ~ 470

TNF

4.78

6.82

Simultaneous SAR per KDB 690783 D0O1v01r03

N/A

Date(s) of Tests:

Jul. 22, 2019 ~ Jul. 24, 2019

Note : The Duty Cycle of PTT was 50% applied.

F-TP22-03 (Rev. 01)
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4. Output Power Specifications

This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 DO1v06.

4.1 Maximum Qutput Power

UHF 406.1 Mz ~ 470 Miz 5W (+£0.2W)

4.2 Output Average Conducted Power

406.15 Analog 1 36.60
422.05 Analog 2 36.31
NX-1300-K4
NX-1300-K5 438.05 Analog 3 36.34
454.05 Analog 4 36.35
469.95 Analog 5 36.33

For FCC Band:
Per KDB 447498 D0O1v06 Page 7 section 6) pages 7-8, the number of channels required to be tested is as
follows.

F high = 470.0 MHz

F. =438.05MHz

FLow = 406.1 MHz

N ¢ = Round {{100(f pign = f 10w) / f1° X (fc/ 100)%2} = Round {[100(470-406.1) / 438.05]%° X (438.05/100)°2} = 5
Therefore, for the frequency band from 406.1 MHz to 470, 5channels are required for testing.

F-TP22-03 (Rev. 01) Page 8 of 88
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5. Manufacturer’s Accessory List

Report No. HCT-SR-1908-FC002

Part Nol. Description Accessory Type Accessory
KRA-23M UHF Low Profile Helical Antenna (440-490 MHz) 1
KRA-23M2 UHF Low Profile Helical Antenna (470-520 MHz) 2
KRA-23M3 UHF Low Profile Helical Antenna (400-450 MHz) 3
KRA-27M UHF Whip Antenna (440-490 MHz) 4
KRA-27M2 UHF Whip Antenna (470-520 MHz) antenna 5
KRA-27M3 UHF Whip Antenna (400-450 MHz) 6
KRA-42M UHF Stubby Antenna (440-490 MHz) 7
KRA-42M2 UHF Stubby Antenna (470-520 MHz) 8
KRA-42M3 UHF Stubby Antenna (400-450 MHz) 9
KNB-45L Li-lon Battery Pack (2,000mA) 1
KNB-53N Ni-MH Battery Pack (1,400mA) 2
KNB-29N Ni-MH Battery Pack (1,500mA) Battery 3
KNB-69L Li-ion Battery Pack (2,550mA) 4
KNB-82LC Li-ion Battery Pack for IS (1,900mA) 5
KWR-1 Water Resistance Bag 1
KBH-10 Belt Clip 2
KLH-187 Nylon Case 3
KLH-178 Leather Case Carrying 4
KLH-181PC Leather Case w/ Integral Belt Clip Accessories 5
KLH-182PG Leather Case w/ Swivel Belt Loop 6
KBH-8DS Leather Swivel Belt Loop 7
KLH-6SW Leather Swivel Belt Loop 8
KMC-45D Speaker Microphone 1
KMC-45 Speaker Microphone 2
KMC-21 Compact Speaker Microphone 3
KEP-2 25mm Earphone kit for KMC-45 4
KHS-10-BH Heavy-duty headset 5
KHS-10-OH Heavy-duty headset Microphones & 6
KHS-10D-BH Heavy-duty headset Audio_ 7
KHS-10D-OH Heavy-duty headset Accessories 8
KHS-7 Single Muff Headset 9
KHS-7A Single Muff Headset w/in-line PTT 10
KHS-8BL 2-Wire Palm Mic w/ Earphone 1
KHS-8BE 2-Wire Palm Mic w/ Earphone 12
KHS-8NC 2-Wire Palm Mic w/ Earphone, NC 13

F-TP22-03 (Rev. 01)
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Report No. HCT-SR-1908-FC002

Part Nol. Description Accessory Type Accessory
KHS-9BL 3-Wire Lapel Mic w/ Earphone 14
KHS-9BE 3-Wire Lapel Mic w/ Earphone 15
KHS-22 Behind-the-head Headset w/PTT 16
KHS-22A Behind-the-head Headset w/PTT 17
KHS-23 2-Wire Palm Mic 18
KHS-25 D-Ring Ear Headset 19
KHS-26 Ear bund In-line PTT Headset 20
KHS-27 D-Ring In-line PTT Headset 21
KHS-27A D-Ring In-line PTT Headset Micr%%fé?ges & 22
KHS-31 C-Ring Headset Accessories 23
KHS-31C C-Ring Headset 24
KHS-1 Headset with PTT/VOX 25
KHS-21 Headset 26
KHS-29F Headset 27
EMC-11 Clip Microphone with Earphone 28
KHS-35F Headset 29
EMC-12 Clip Microphone with Earphone 30
KMC-48GPS GPS Speaker Microphone 31

* Note: Battery Dimensions

No. description Size (mm)
KNB-45L Li-lon Battery Pack (2,000 mA) WHD 54.0 x 114.7 x 17.7
KNB-53N Ni-MH Battery Pack (1,400 mA) WHD 54.0 x 114.7 x 17.7
KNB-29N Ni-MH Battery Pack (1,500 mA) WHD 54.0 x 114.7 x 17.7
KNB-69L Li-ion Battery Pack (2,550 mA) WHD 54.0 x 114.7 x 21.8
KNB-82LC Li-ion Battery Pack for IS (1,900 mA) WHD 54.0 x 114.7 x 17.7

This SAR report is the result of a change test for the addition of a battery Since the additional battery has
the biggest capacity of the battery, the Head Face SAR test were performed the Full SAR test and the body
worn SAR were evaluated under the worst case condition of the original SAR report.

F-TP22-03 (Rev. 01)
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Radio Body Test (Body-Worn)

Audio Accessory Battery
1 2 B 2 :
1 No N NG o v
2 No No No o v
3 No NoO NG 5 v
: No No No No No
> No No NG 5 v
6 No No NG % -
/ No NoO NG 5 -
8 No No NO % v
9 No N NG 5 -
10 No No No o -
M No No No o -
12 No No No o -
13 No No No o -
14 No No No o -
15 No No No o -
16 No No No o -
17 No No No o -
18 No No No ™ -
19 No No No o -
20 No No No ™ -
21 No No No o -
22 No No No ™ -
23 No No No o -
24 No No No ™ -
25 No No No o -
26 No No No ™ -
27 No No No ™ —
28 No No No o v
29 No No No o —
30 No No No o v
31 Yes Yes Yes Yes Yes

* Manufacture's disclosed accessory listing information provided by Kenwood corporation.
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6. Introduction

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF emissions
due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
(€95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., New York 10017.
The measurement procedure described in IEEE/ANSI (C95.3-1992 Recommended Practice for the
Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in
measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio Frequency Electromagnetic Fields,”
NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the rate of energy absorption
due to exposure to an RF transmitting source. SAR values have been related to threshold levels for potential
biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (d Vj of a given
density (r). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

SAR = d (dU)
T oodt dm

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)

SAR = o E*/ p

Where:
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m’)
E = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether conductive
contact is made by the organism with a ground plane.

F-TP22-03 (Rev. 01) Page 13 of 88
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7. Description of test equipment

7.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Ill computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot

performing precise movements to position the probe to the location (points) of maximum electromagnetic
field (EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli Robot
is connected to the cell controller to allow software manipulation of the robot. A data acquisition electronic
(DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The

EOC performs the conversion from the optical into digital electric signal of the DAE and transfers data to the
PC plug-in card.

~
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Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and gain-
switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit. Transmission
to the PC-card is accomplished through an optical downlink for data and status information and an optical
uplink for commands and clock lines. The mechanical probe mounting device includes two different sensor
systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection and

probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system is
described in detail in.

F-TP22-03 (Rev. 01) Page 14 of 88



||
h’d Report No. HCT-SR-1908-FC002

7.2 ELI Phantom

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range

of 30 Mz 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 diametric probes and dipoles.

Figure 6.1 ELI Phantom

Shell Thickness 2.0 £ 0.2mm
Filling Volume approx. 30 liters
Dimensions Major axis: 600 mm, Minor axis: 400 mm

7.3 Device Holder for Transmitters

Device Holder — Mounting Device

In combination with the SAM Phantom, the Mounting Device enables the rotation
of the mounted transmitter in spherical coordinates whereby the rotation points
is the ear opening. The devices can be easily, accurately, and repeatable
positioned according to the EN 50360:2001/A:2001 and FCC KDB specifications.
The device holder can be locked at different phantom locations (left head, right
head, flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and
geometrical structure of the hand that may produced infinite number of
configurations. To produce the Worst-case condition (the hand absorbs antenna
output power), the hand is omitted during the tests.

F-TP22-03 (Rev. 01) Page 15 of 88
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7.4 Validation Dipole

Report No. HCT-SR-1908-FC002

The reference dipole should have a return loss better than -20 dB (measured in the setup) at the resonant

frequency to reduce the uncertainty in the power measurement.

450 Dipole

System Validation Dipole

ymmetrical dipole with A/4 balun. Enables measurement of
Description [feedpoint impedance with network analyzer (NWA). Matched for
use near flat phantoms filled with tissue simulating liquids.

Frequency 450 Mz

Return Loss > 20 dB at specified validation position

Power
Capability >100 W (f<1GHz), >40 W (f>1 GHz)
Dimension D450V2: dipole length : 272.0 mm ; overall height : 330.0 mm

7.5 Brain & Muscle Tissue Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 1). Preservation with a bactericide is added and visual inspection is made to make
sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Frequency (MHz) | 30 | 50 | 144 | 450 B35 | 900
Recipe source number | 3 | 3 z | z 3 | 2 4 2 | 2 4
Ingredients (% by welght)

Deionised water 48 30 48,30 83,53 88,12 48,30 48,53 6 5038 s0.31 58
Tween 44,70 43,31 48,51 4839 48,34

Oxidiged minaral oil 44 44
Diethylanglycol

monohexylether

Triton X-100

Diacetin 50,00 50,00 50,00

DGEBE

Mall 180 1,60 177 157 180 1,96 1.25 1,35

Additives and sall 0,10 0,10 0,10

Measured dielectric paramaters

e’ 542 53,1 54,54 £2.81 51,0 43,25 42,3 418 410 408
o (5/m) 075 0,75 0,758 0,758 o077 0B8R 0 B4 0,80 0,88 0,88
Temp. [*C} 21 21 21 20 21 21 20
s_temp_tiquid o (%) 0.8 o1 01 0,1 0,04 0,04
o_temp_liquid, . (%) 2.8 2.8 26 4.2 16 16

Target values (from Table 1)

e’ 55,0 545 52,4 415 41,5 41,5

o (S/m) 075 0,75 0,76 087 0,90 0,87

F-TP22-03 (Rev. 01)
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8. SAR Measurement Procedure

The evaluation was performed using the following procedure compliant to FCC KDB Publication 865664
DO1v01r04 and IEEE 1528-2013

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT's head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 DO1v01r04 table 4-
1 & IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at
this fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D0O1v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data set,
the spatial peak SAR value was evaluated with the following procedure (reference from the DASY manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm
away from the tip of the probe (it is different from the probe type) and the distance between the surface
and the lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A
polynomial of the fourth order was calculated through the points in z-axes. This polynomial was then
used to evaluate the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the 3D-
Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the
“Not a knot” condition (in x, y, and z directions. The volume was integrated with the trapezoidal algorithm.
One thousand points (10 x 10 x 10) were interpolated to calculate the average.

¢. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.

F-TP22-03 (Rev. 01) Page 17 of 88
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Area scan and zoom scan resolution setting follow KDB 865664 DO1v0O1r04 quoted below.

<3 GHz >3 GHz
Maxmum distance from closest measurement point 51 mm 1/2-6-|n(2)1045 m
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 20°41°

normal at the measurement location

< 2 GHz: €15 mm 3-4 GHz: <12 mm
2-3 GHz: €12 mm 4-6 GHz: <10 mm

When the x or y dimension of the test
Maximum area scan Spatial resolution: AXares, AYares device, in the measurement plane
orientation, is 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.

. . A < 2 GHz: <8mm 3-4 GHz: <5 mm*
Maximum zoom scan Spatial resolution: AX,eom, AY,00m 5.3 GHz: <5mm* T
uniform grid: Az,pom(N) 3-4 GHz <4 mm
<5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan
Spatial resolution AZ,00m(1) between 1 3-4 GHz: <3 mm
normal to phantom two Points closest to <4 mm 4-5 GHz: <2.5 mm
phantom surface 5-6 GHz: <2 mm
surface graded
9 s (no ) bet
Z,00m(N>1): between . )
subsequent Points <1.5-Azz00m(n-1)
- 3-4 GHz: 228 mm
C/(l)ﬂrr:zm Foom scan XYz > 30 mm 4-5 GHz: >25 mm
5-6 GHz: 222 mm

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft
standard IEEE P1528-2011 for details.

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation
procedures of KDB 447498 is < 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.

F-TP22-03 (Rev. 01) Page 18 of 88
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9. Description of Test Position

9.1 Body Holster/Belt Clip Configurations

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. A device with a headset output is tested with
a headset connected to the device. Body dielectric parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with each accessory. If multiple accessory share an identical metallic component (i.e. the same metallic
belt-clip used with different holsters with no other metallic components) only the accessory that dictates the
closest spacing to the body is tested.

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 back
of the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against
a flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worst case
positioning is then documented and used to perform Body SAR testing.

F-TP22-03 (Rev. 01) Page 19 of 88
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9.2 Hand-held to Face device

A typical example of a front-of-face device is a two-way radio that is held at a distance from the face of the
user when transmitting. In these cases the device under test shall be positioned at the distance to the phantom
surface that corresponds to the intended use as specified by the manufacturer in the user instructions. If the
intended use is not specified, a separation distance of 25 mm?® between the phantom surface and the device
shall be used.

F-TP22-03 (Rev. 01) Page 20 of 88
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10. RF Exposure Limits

SPATIAL PEAK SAR *
) 1.60 8.00
(Brain)
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ’ '
SPATIAL PEAK SAR *** 400 20.00
(Hands / Feet / Ankle / Wrist) ’ '

Table 8.1 Safety Limits for Partial Body Exposure

NOTES:

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

** The Spatial Average value of the SAR averaged over the whole-body.

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

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable
to situations in which the general public may be exposed or in which persons who are exposed as a
consequence of their employment may not be mad fully aware of the potential for exposure or cannot
exercise control over their exposure. Members of the general public would come under this category when
exposure is not employment-related; for example, in the case of a wireless transmitter that exposes persons
in its vicinity.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.
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11. System Verification

11.1 Tissue Verification

Report No. HCT-SR-1908-FC002

The Head /body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivity.

07/22/2019| 201

450H

430 0.870 44.835 0.870 43.740 0.00% | 2.50%
450 0.898 44.424 0.870 43.500 3.22% | 212%
500 0.896 44.424 0.874 43.240 2.52% | 2.74%

07/24/20191 19.9

450B

430 0.913 55.467 0.937 56.900 |-2.56% |-2.52%
450 0.930 54.742 0.940 56.700 -1.06% | -3.45%
500 0.928 54.742 0.944 56.510 -1.69% | -3.13%

F-TP22-03 (Rev. 01)
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11.2 System Verification

Prior to assessment, the system is verified to the + 10 % of the specifications at 450 Miz by using the
system Verification kit. (Graphic Plots Attached)

* Input Power: 50 mW

450 |07/22/2019| 3797 | 1007 | Head | 20.3 | 20.1 4.85 0.231 4.62 -474 |10

450 |07/24/2019| 3797 | 1007 | Body | 20.2 | 19.9 4.81 0.249 4.98 +353 |10

11.3 System Verification Procedure

SAR measurement was prior to assessment, the system is verified to the + 10 % of the specifications at each

frequency band by using the system verification kit. (Graphic Plots Attached)

- Cabling the system, using the verification kit equipment.

- Generate about 50 mW Input level from the signal generator to the Dipole Antenna.

- Dipole antenna was placed below the flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within
10 % of the target reference value.

- The results are normalized to 1 W input power.

Note;
SAR Verification was performed according to the FCC KDB 865664 DOTv01r04.
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12. SAR Test Data Summary

12.1 Hand-held to Face SAR Results

406.15 1 372 | 36,60 | -0.28 | KNB-69L | KRA-23M3 25 4.03 2.015 2.47 -
406.15 1 372 | 36,60 | -035 | KNB-69L | KRA-27M3 25 6.38 3.190 3.97 -
438.05 3 37.2 36.34 | -040 | KNB-69L | KRA-27M3 25 4.05 2.025 2.71 -
406.15 1 37.2 36.60 | -0.44 | KNB-69L | KRA-42M3 25 318 1.590 2.02 -
454.05 4 372 | 3635 | -050 | KNB-69L | KRA-23M 25 6.72 3.360 4.58 -
469.95 5 372 | 3633 | -0.47 | KNB-69L | KRA-23M 25 6.26 3130 4.26 -
454,05 4 37.2 36.35 | -043 KNB-69L KRA-27M 25 5.46 2.730 3.67 -
469.95 5 372 | 3633 | -040 | KNB-69L | KRA-27M 25 5.88 2.940 3.94 -
454,05 4 37.2 36.35 | -043 KNB-69L KRA-42M 25 452 2.260 3.03 -
454,05 4 37.2 36.35 | -0.50 | KNB-45L KRA-23M 25 6.24 3.120 4.26 -
454.05 4 372 | 3635 | -099 | KNB-53N | KRA-23M 25 5.61 2.805 4.28 -
454,05 4 37.2 36.35 | -0.54 | KNB-29N KRA-23M 25 6.94 3.470 478 1
454,05 4 37.2 36.35 | -0.40 | KNB-82LC | KRA-23M 25 591 2.955 3.94 -
45405 4 372 | 3635 | -0.48 | KNB-29N | KRA-23M 25 0.043 0.022 0.03 *
ANSI/ IEEE C95.1 - 2005 — Safety Limit Head
Spatial Peak 8 W/kg (mW/q)
Controlled Exposure/ Occupational Averaged over 1 gram

* Note : KMC-48GPS
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12.2 Body-worn Belt clip SAR Results

Report No. HCT-SR-1908-FC002

Frequency | Ch. Tuﬁﬁﬁgp Cgrgjxcéerd PI(DD\rAiIfGt) f Battery Antenna Sg?sgc;ar;[icc;n Megz%red 50% Duty Reps)zged T\:gtc
406.15 1 372 | 36.60 | -0.46 | KNB-45L | KRA-23M3 0 5.61 2.805 3.58 -
438.05 3 372 | 3634 | -0.69 | KNB-45L | KRA-23M3 0 6.62 3.310 4.73 -
406.15 1 37.2 | 36.60 | -0.34 | KNB-45L | KRA-27M3 0 8.09 4.045 5.02 -
438.05 3 372 | 3634 | -0.65 | KNB-45L | KRA-27M3 0 5.52 2.760 3.91 -
406.15 1 37.2 | 36.60 | -0.47 | KNB-45L | KRA-42M3 0 4.52 2.260 2.89 -
454.05 4 37.2 | 3635 | -0.59 | KNB-45L | KRA-23M 0 9.79 4.895 6.82 2
469.95 5 372 | 3633 | -0.48 | KNB-45L | KRA-23M 0 8.08 4.040 5.51 -
454.05 4 37.2 | 3635 | -0.70 | KNB-45L | KRA-27M 0 733 3.665 5.24 -
469.95 5 37.2 | 3633 | -043 | KNB-45L | KRA-27M 0 7.38 3.690 4.98 -
454.05 4 372 | 3635 | -0.41 | KNB-45L | KRA-42M 0 5.92 2.960 3.96 -
469.95 5 37.2 | 3633 | -0.59 | KNB-45L | KRA-42M 0 2.94 1.470 2.06 -
454.05 4 37.2 | 3635 | -0.41 | KNB-69L | KRA-23M 0 8.69 4.345 5.81 -
454.05 4 372 | 3635 | -0.76 | KNB-53N | KRA-23M 0 8.08 4.040 5.85 -
454.05 4 37.2 | 3635 | -0.58 | KNB-29N | KRA-23M 0 8.56 4.280 5.95 -
454.05 4 37.2 | 3635 | -045 | KNB-82LC | KRA-23M 0 793 3.965 535 -
454.05 4 372 | 3635 | -0.04 | KNB-45L | KRA-23M 0 0.041 0.021 0.03 *

ANSI/ [EEE C95.1 - 2005 — Safety Limit Body
Spatial Peak 8 W/kg (mW/q)
Controlled Exposure/ Occupational Averaged over 1 gram

* Note : KMC-48GPS
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12.3 SAR Test Notes

General Notes:
1. The test data reported are the worst-case SAR values according to test procedures specified in I[EEE
1528-2013, FCC KDB Procedure.
2. Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

4. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units.

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DOO06.

6. Test signal call mode is Manual test cord.

7. The EUT was tested for face-held SAR with a 2.5 cm separation distance between the front of the
EUT and the outer surface of the planer phantom

8. The Body-worn SAR evaluation was performed with the Balt-clip body-worn accessory attached to
the DUT and touching the outer surface of the planar phantom.

9. The adjusted SAR value was calculated by first scaling the SAR value up by the drift. This value was
then scaled up based on the difference of the upper end the tolerance (37.782 dBm) and the
measured conducted power. The resultant value is then multiplied by 0.5 to give the SAR value at
50% duty cycle.

10. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO06. Test Procedures applied in accordance with FCC KDB 643646 DO1vO1r03.

1. Measurement was reduced per KDB 643646 DO1vO1r03.

12. When the SAR for all antennas tested using the default battery is <3.5 W/kg, testing of all other
required channels is not necessary.

13. When the SAR of an antenna tested on the highest output power using the default battery is >3.5
W/Kg and <4.0 W/Kg, testing of the immediately adjacent channel(s) is not necessary, but testing
of other required channels may still be required.

14. When the SAR for all antennas tested using the default battery < 4.0 W/kg, test additional batteries
using the antenna and channel configuration that resulted in the highest SAR.

15. When the SAR of an antenna tested on the highest output power channel using the default battery
is > 4.0 W/kg and <6.0 W/kg, testing of the required immediately adjacent channel(s) is necessary.
For the remaining channels that cannot be excluded, this rule may be applied recursively with
respect to the highest output power channel among the remaining channels.

16. Based on the SAR measured in the body-worn test sequence with default audio accessory, if the
SAR for the antenna, body-worn accessory and battery combination(s) applicable to an audio
accessory is/are >4.0 W/kg and <6.0 W/kg, test that audio accessory using the highest body-worn
SAR combination (antenna, battery and body-worn accessory) and channel configuration previously
identified that is applicable to the audio accessory.

17. When the SAR of an antenna tested is > 6.0 W/kg, test that battery and antenna combination with
the default body-worn and audio accessory on the required immediately adjacent channels.

18. If the SAR measured >7.0 W/kg, test that battery, antenna, body-worn and audio accessory
combination on all required channels.

w
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13. Measurement Uncertainty

The measured SAR was <1.5 W/Kg for 1g SAR and <3.75 W/Kg For 10g SAR for all frequency bands.
Therefore, per KDB Publication 865664 DO1v01r04,the extended measurement uncertainty analysis per
IEEE1528-2013 was not required.
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14. SAR Test Equipment

Report No. HCT-SR-1908-FC002

Manufacturer Type / Model S/N Calib. Date |Calib.Interval| Calib.Due
SPEAG ELI Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli CS8Cspeag-TX60 F10/5D1CA1/C/01 N/A N/A N/A
Staubli TX60 XLspeag F10/5D1CA1/A/01 N/A N/A N/A
Staubli Teach Pendant (Joystick) S-0123 N/A N/A N/A
Staubli Light Alignment Sensor SE UKS 030 AA N/A N/A N/A
SPEAG DAE4 652 04/17/2019 Annual | 04/17/2020
SPEAG E-Field Probe EX3DV4 3797 11/22/2018 Annual 11/22/2019
SPEAG Dipole D450V2 1007 05/24/2019 Annual | 05/24/2020
Agilent Power Meter N1911A MY45101406 09/06/2018 Annual | 09/06/2019
Agilent Power Sensor N1921A MY55220026 09/06/2018 Annual | 09/06/2019
Agilent Power Meter E4419B MY40511244 05/08/2019 Annual | 05/08/2020
Agilent Power Sensor 8481A SG1091286 10/11/2018 Annual 10/11/2019
Agilent Power Sensor 8481A MY41090873 10/11/2018 Annual 10/11/2019
SPEAG DAK-12 1026 04/16/2019 Annual | 04/16/2020
Agilent Signal Generator N5182A MY47070230 05/08/2019 Annual | 05/08/2020
Agilent 11636B/Power Divider 58698 02/28/2019 Annual | 03/06/2020
TESTO 175-H1/Thermometer 40331936309 01/29/2019 Annual | 01/29/2020
EMPOWER RF Power Amplifier 1084 07/03/2019 Annual | 07/03/2020
MICRO LAB LP Filter / LA-15N 10453 10/11/2018 Annual 10/11/2019
MICRO LAB LP Filter / LA-30N - 10/11/2018 Annual 10/11/2019
WEINSCHEL 30dB Attenuator CE6106 11/20/2018 Annual 11/20/2019
Apitech Attenuator (3dB) 18B-03 1 06/04/2019 Annual | 06/04/2020
Agilent Attenuator (20dB) 33340C 1642 05/08/2019 Annual | 05/08/2020
Agilent Directional Bridge 3140A03878 06/12/2019 Annual 06/12/2020
HP Network Analyzer 8753ES JP39240221 01/28/2019 Annual 01/28/2020
Agilent MXA Signal Analyzer MY50510407 | 10/31/2018 | Annual | 10/31/2019

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification measurement is
performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using the DAK-12 to
determine the conductivity and permittivity (dielectric constant) of the brain/body-equivalent material.
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15. Conclusion

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/IEEE
€95.1-2005.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under worst-case
conditions. Precise laboratory measures were taken to assure repeatability of the tests. The results and
statements relate only to the item(s) tested.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO,, LTD

EUT Type: UHF TRANSCEIVER
Liquid Temperature: 20.1°C

Ambient Temperature: ~ 20.3 °C

Test Date: 07/22/2019

Plot No.: 1

Communication System: UID 0, 400MHz FCC 2 (0); Frequency: 454.05 MHzDuty Cycle: 1:1
Medium parameters used: f = 455 MHz; ¢ = 0.906 S/m; €, = 44.327; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(10.22, 10.22, 10.22) @ 454.05 MHz; Calibrated: 2018-11-22
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2019-04-17

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

Hand-held to Face 4ch KNB-29N_KRA-23M/Area Scan (7x16x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 8.35 W/kg

Hand-held to Face 4ch KNB-29N_KRA-23M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 96.88 V/m; Power Drift = -0.54 dB

Peak SAR (extrapolated) = 9.37 W/kg

SAR(1 g) = 6.94 W/kg; SAR(10 g) = 5.1 W/kg

Maximum value of SAR (measured) = 8.25 W/kg

dB

-2.84

-5.69

-8.53

-11.37

-14.21

0 dB =8.35 W/kg = 9.21 dBW/kg
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Test Laboratory: HCT CO,, LTD

EUT Type: UHF TRANSCEIVER
Liquid Temperature: 20.1°C

Ambient Temperature: ~ 20.3 °C

Test Date: 07/22/2019

Plot No.: 2

Communication System: UID 0, 400MHz FCC2 (0); Frequency: 454.05 MHz,Duty Cycle: 1:1
Medium parameters used: f = 455 MHz; g = 0.931S/m; €, = 54.629; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(10.35, 10.35, 10.35) @ 454.05 MHz; Calibrated: 2018-11-22
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2019-04-17

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

Body-worn Belt clip 4ch KNB-45L_KRA-23M/Area Scan (7x16x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.1 W/kg

Body-worn Belt clip 4ch KNB-45L_KRA-23M/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 117.4 V/m; Power Drift = -0.59 dB

Peak SAR (extrapolated) = 14.1 W/kg

SAR(1 g) = 9.79 W/kg; SAR(10 g) = 7 W/kg
Maximum value of SAR (measured) = 11.8 W/kg

dB

-1.75

-3.50

-h.24

-6.99

-8.74

0dB=11.8W/kg =10.72 dBW/kg
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Attachment 2. — Dipole Verification Plots
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W Verification Data (450 Wz Head)

Test Laboratory: HCT CO.,, LTD
Input Power 50 mW

Liquid Temp: 20.1 °C

Test Date: 07/22/2019

DUT: Dipole 450 MHz ; Type: D450V2

Communication System: UID 0, CW (0); Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; o = 0.898 S/m; g, = 44.424; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(10.22, 10.22, 10.22) @ 450 MHz; Calibrated: 2018-11-22
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2019-04-17

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

450MHz Verification/Area Scan (9x21x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.291 W/kg

450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.33 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.343 W/kg

SAR(1 g) = 0.231 W/kg; SAR(10 g) = 0.156 W/kg

Maximum value of SAR (measured) = 0.290 W/kg

dbB

-1.95

-3.91

-h.86

-7.82

.77

0 dB = 0.290 W/kg = —5.38 dBW/kg

F-TP22-03 (Rev. 01) Page 36 of 88



||
h’d Report No. HCT-SR-1908-FC002

M Verification Data (450 Mz Body)

Test Laboratory: HCT CO.,, LTD
Input Power 50 mw

Liquid Temp: 19.9 °C

Test Date: 07/24/2019

DUT: Dipole 450 MHz; Type: D450V?2

Communication System: UID 0, CW (0); Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; o = 0.93 S/m; g, = 54.742; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3797; ConvF(10.35, 10.35, 10.35) @ 450 MHz; Calibrated: 2018-11-22
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2019-04-17

Phantom: ELI v4.0

Measurement SW: DASY52, Version 52.8 (8);

450MHz Verification/Area Scan (9x21x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.314 W/kg

450MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.52 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.382 W/kg

SAR(1 g) = 0.249 W/kg; SAR(10 g) = 0.167 W/kg

Maximum value of SAR (measured) = 0.317 W/kg

dbB

-1.98

-3.96

-5.93

-1.91

-9.89

0 dB =0.317 W/kg = —4.99 dBW/kg
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Attachment 3. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to make
sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove.

Frequency (Miz)

Ingredients
(% by weight) 450
Tissue Type Head Body
Water 38.91% 46.21%
Salt (NaCl) 379% 2.34 %
Sugar 56.93 % 5117 %
HEC 0.25 % 0.18 %
Bactericide 0.12 % 0.08 %
Triton X-100 - -
DGBE - .
Diethylene glycol hexyl i i
ether
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 4. — SAR System Validation

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this
device were validated against its performance specifications prior to the SAR measurements. Reference
dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in IEEE 1528-2013 and FCC KDB 865664 DO1v01r04. Since SAR probe calibrations are
frequency dependent, each probe calibration point was validated at a frequency within the valid frequency
range of the probe calibration point, using the system that normally operates with the probe for routine SAR
measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

SAR Dielectric Parameters CW Validation Modulation Validation
Probe itz Probe
System | Probe Calibration |Dipole Date Measured | Measured .. .| Probe MOD. | Duty
Type . . -~ |Sensitivity |, . . |Isotro PAR
No. Point Permittivity] Conductivity Linearity By Type |Factor

3 | 3797 |[EX3DV4|Head | 450 |1007 | 2019-6-03 437 0.85 PASS | PASS [PASS| N/A | N/A | N/A

3 | 3797 |EX3DV4|Body | 450 |1007 | 2019-6-03 56.8 0.95 PASS | PASS [PASS| N/A | N/A | N/A

SAR System Validation Summary 1g

Note;
All measurement were performed using probes calibrated for CW signal only. Modulations in the table above

represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 DO1vO1r04. SAR system were validated for modulated signals with a periodic duty cycle, such as GMSK,
or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 DO1v01r04.
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Attachment 5. — Probe Calibration Data

F-TP22-03 (Rev. 01) Page 40 of 88



F-TP22-03 (Rev. 01)

Report No. HCT-SR-1908-FC002

Calibration Laboratory of S i Sobaineriucher el

Schmid & Partner =7 7 (S: Service suisse m::m .
Engineering AG — g Servisiosvizzero dl taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand NS Swiss Calibration Service

Accredited by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Mubtilateral Agreemant for the recognition of calibration centificates

Otyect

Calinaation procedure(s)

Calibration date

The and the ¢

This cafbration cenficate documents the Eecasbilty to naional standsnss, which resize the phys

with confi

All catbx have been

o in the clesed

Catbeabon Equipment used (MATE oritical for calibration)

¥ faciity: 1pee

| units of (sh
probabiity are given an the fofowing pages and & part of the certificate

& {22 + 3)°C and numidty < T0%

Primary Standanse ) Cal Date (Cortificate No | S d Callibration

Power meter NRP SN: 104778 04-50r-18 {No. 217-02672/02673) Apr-19

Power sensor NRP-291 SN 103244 08.A0r-18 {No. 217.02672) Ape-18

Power sensor NRP-291 SN 103245 04 Apr-18 (No. 217.02673) Apr18

Rod 20 48 Afte SN SB277 (20w} 04:Apr18 {No. 217.02682) Apr-18

ok Probe ES30V2 SN: 3013 30-Dec-17 (No. ES3.3013_Dec17} Dac-18

DAES SN 400 21-Dec-17 (No. DAE4-660_Dec17) Dac-18

Secondary Standards D Check Dete iin houss) Seneduled Chsck

Power meter E44198 SN: GB41293874 08-Apr-18 (in house check Jun-18) In house chack: Jun-20

Power seraor E4412A SN: MY4 1438087 06-Ape-18 {in house check Jun-18) In house chedk: Jun-20

Power sensar E44124 SN: 000110210 06-Apr-18 (in house check Jun-18) In house cheose Jun-20

RF generator HFE BI48C SN: US3842001 700 04-ALg-29 (in houss check Jun-18) In house check: Jun-20
Analyzer EF3S8A SN US41080477 31-Mar-14 {in house check Oct-18) In houss chack: Dat-18

Narma Funcion
Calibrated by ( K
Approved by

This caltvation canificats shall not e reproduced sxcept in ful wihout witten appraval of the labaratary.

Certificate No: EX3-3787_Novid Page 1 of 39

Page 41 of 88



-
Report No. HCT-SR-1908-FC002

Calibration Laboratory of LA Schuidsatoctret Kaivlondioret

Schmid & Partner SNk !’0\ (S: Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura
uvuguutuulg 8004 Zurich, Switzerdand %,,/'/'l\\w\ 3 \‘ é’ S Swiss Calibration Service

Arcredited by the Swiss Accreditaton Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signstories to the EA

Multilsteral Ags for the recognition of calibration certificates

Glossary:

TSL tissue simukating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

AB,C.D modutation dependent linearization parameters

Polarization i o rotation around probe axis

Polarization 5 § rotation around an axis that s in the plane normal to probe axis {al measuremaent center),

Le., § =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X fo the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, ", "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 2016

c) IEC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human bedy (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz o 6 GHz"

Mothods Applied and Interpretation of Parameters:
NORMXx.y,z: Assessed for E-field polarization § = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz. R22 waveguioe)
NORMXx,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 ConvF).

»  NORM(flx,y.z = NORMx,y,z * frequency_rasponse {see Frequency Response Chart). This linearization is
implemanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

*  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency ner media.

» PAR:PAR s the Peak to Average Rstio that is not calibrated but determined based on the signal
characteristics

»  Axyz Bryz Cryz Dxyz VRxy.z A B, C, Dare numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media VR s the maximum calibration range expressed in RMS voltage across the diode.

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

* Sphencal isotropy (30 deviation fram isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

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

» Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Centificate No: EX3-3797_Novi8 Page 2 of 39
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Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 22, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system/)
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EX3DV4- SN:3T07 November 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters
Sensor X Sansor Y Sensor Z Unc (k=2)
Norm (uVi(Vim)*y" 0.61 0.56 0.55 +10.1 %
DCP {mV)" 99.4 981 978

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unc"
4B dBVuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1502 | #35%
Y 0.0 0.0 1.0 1500
Z 0.0 0.0 1.0 1432
Note: For detalls on UID parameters see Appendix,
Sensor Mode! Parameters
c1 c2 a T T2 T3 T4 T5 T6
fF fF v ms.V? ms.V™' ms v v

4214 3238 37.43 10.96 0.208 5.100 0.00 0.805 1.010
42.30 318.1 38.05 13.52 0.084 5.100 0.00 0.435 1.006
39.25 303.9 37.78 8.692 0.301 5.100 0.00 0.312 1.015

N|<ix

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

* The uncertainges of Norm X.Y.Z do not afect the E-field uncenainty insile TSL (see Pages 5 and 6)

* Numancal linparization paramesar: uncenainty not regured

* Uncertainty is determined using the max. deviation from linear response spplving rectanguier Asirbution and & expressed for the agusre of the
fieid value.

Cartificate No: EX3-3797_Nov18 Page 4 of 39
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EX3DV4- SN-3797 November 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

_1(MHz) | Permittivity (8m) " ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 52.3 0.76 11.53 11.53 11.53 0.00 1.00 | £133%
450 435 0.87 10.22 10.22 10.22 0.14 130 | $133%
750 41.9 0.89 9.34 5.34 9,34 0.56 080 | +120%
835 415 0.90 8.09 5.09 9.09 0.50 085 | +120%
200 415 087 8.89 B.89 889 0.41 095 | £+120%
1450 40.5 1.20 8.05 B8.05 8.05 0.37 080 | £120%
1750 40.1 1.37 8.00 8.00 8.00 0.38 084 | +120%
1900 40.0 1.40 7.82 7.82 7.82 0.34 0868 | +120%
2300 395 1.67 7.43 7.43 7.43 0.40 084 | $120%
2450 39.2 1.80 7.08 7.08 7.06 038 | 086 | £120%
2600 39.0 1.96 6.94 5.94 5.94 0.42 085 | $120%
3500 37.8 2.91 6.68 6.68 868 027 1.25 | +13.1%
5250 35.9 471 4.89 4.89 4.89 0.40 180 | +131%
5600 355 507 4.52 452 4.52 0.40 180 | +131%
5750 354 5.22 4.70 4.70 4.70 0.40 180 | #+131%

‘meumnymsmmugmmuody-whsumvvumm(-nwmz) alse It 1s restricied 1o = 50 MHz The
uncarainty is the RSS of the ConvFF uncersinty st calirstion fre y and the y for the Incicated fraquancy band. Frequaency validity
belon 300 MHz is + 10, 25, 40, 50 and 70 MHz for Comd assesaments at 30, 64, 128, 1so-dmmmcum Abave & GHz froquancy
uwumummdm:now
" A fraquencies below 3 GHz, (he validity of lissue paramesans (c and o) can be rekond to + 10% i liguid P ien § hod to
massured SAR values. At kequencies above 3 GHz, the validity of Ss5ue parametors (¢ and «) s restricled 0 = 5%. mammnmmu
mamwnmanmymmuwmm

ane detarmingd dunng calibration. SPEAG warrants that the remainng deviation due 1o the y effect atter

mvuamm:mﬁoummoewaomamumzamwmssemuwmulmmuammm
diameter from the houndary
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EX3DV4- SN:3797 November 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © nm’ cﬂw ConvF X | ConvFY | ConvFZ | Alpha® mU (::)
150 61.9 0.80 11.04 11.04 11.04 0.00 1.00 | +133%
450 56.7 0.94 10.35 10.35 10.35 0.08 120 | +133%
750 56.5 096 955 9,55 9.55 0.51 080 | £120%
835 55.2 0.97 9.16 9.16 9.16 0.51 080 | +120%
1750 534 1.49 7.86 7.86 7.86 042 080 | +120%
1800 53.3 1.52 7.62 7.62 7.52 0.39 080 | £120%

2300 52.9 1.81 7.26 7.26 7.26 0.46 085 | +120%
2450 527 1.95 7.13 713 713 0.40 088 | +120%
2600 52.5 2.16 7.05 7.05 7.05 0.29 105 | +120%
3500 51.3 3.31 6.91 6.91 691 0.25 125 | $131%
5250 48.9 5.36 437 4.37 4,37 0.50 190 | 131 %
5600 48.5 5.77 3.94 3.94 3.94 0.50 190 | #131%
5750 48.3 5.94 4.18 4.16 4.16 0.50 190 | +131%

“mnmymmymsoDMdg‘wmm;,wummsvmtwm(umz’ elge it is restricted 10 = S0 MHz. The
uncenainty is the RSS of the ConvF uncanainty at calibration frequency and ihe uncertainty for the indcated frequoncy band. Frequency vadidity
balow 300 MHz is = 10, 25, 40, S0 and 70 MHZ for Com¥ assessments ot 30, 64, 128, 150 and 220 MHz raspectively, Above 5 GHz frequency
validity can ba extended 1o + 110 MHz

" At frequancias below 3 GHz, tha validty of lissue paramedens {c and o) can be relaved to + 10% # quid compansation formua = appliad to
measured SAR values. At frequencies abowe 3 GHz, the valldity of tissue parameters (s 8nd o) is restticled 1o = 5%. The uncertainty is the RSS of

memmmmmm

AlphaDapth are determined during calibration. SPEAG that the i cue to e boundary effect after campansation &
ways lass than + mummac&ummzmhmmmaaemuwmwwmmmmw
darmetar from the boundary,
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EX3DV4- SN:3797 November 22, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Input Signal [uv]

Dynamic Range f(SARpead)
(TEM cell , fy,u= 1900 MHz)

Report No. HCT-SR-1908-FC002

November 22, 2018
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3797

November 22 2018
Conversion Factor Assessment

=835 MHz WGLS R8 (H_comf) f= 1900 MHz WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

=]
"

10 -08 -06 4 -02 00 0.2 04 0s 08 .2

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (") 68.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 25mm
Probe Tip to Sensor X Cafibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cenificate No: EX3-3797_Nov18 Page 11 of 39
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ndix: Modulation Calibration Parameters
D Communication System Name A B [ D VR Max
dB dBuV dB mv Unc®
(k=2
0 CW X | 000 0.00 1.00_| 000 | 1502 | +35% |
Y | 000 0.00 1.00 50.0
Z | 000 0.00 1.00 1444
go:o- SAR Vahdation (Square, 100ms, 10ms) | X | 243 6728 | 1079 | 10.00 | 200 | +96%
Y | 276 8901 | 11.38 200
Z | 208 65 60 991 0
30811- UMTS-FDD (WCDMA) X | 085 6688 | 1473 | 000 | 1500 | +66%
Y 02 6769 | 1534 50.0
Z | 081 6815 | 1271 50.0
10012- | [EEE B02.11b WiFi 24 GHz (DSSS, 1 X KL 6363 | 1517 | 041 500 | 96 %
CAB Mbps)
Y| 116 6405 | 1543 150.0
Z | 105 6245 | 14.04 150.0
10013- | [EEE 802.11g WIFi 2.4 GHz (DSSS- X | are 6672 | 17.21 | 146 | 1500 | 206%
CAB | OFDM, 6 Mbps)
Y | 482 66,83 7.24 150.0
Z | 47 6.47 6.95 150.0
10021- | GSM-FDO (TOMA, GMSK) X | 10000 | 11564 | 27.76 | 938 | 500 | =06%
DAC
Y | 10000 | 11588 | 27.58 50.0
— Z | 100,00 | 11437 | 27.11 50.0
10023- | GPRS-FDD (TDMA, GMSK, TN 0) X | 100,00 | 11489 | 2746 | 057 | 500 | 296%
DAC
Y _| 100,00 | 11481 | 27.27 50.0
Z | 100.00 | 11359 | 26.80 50.0
10024- | GPRS-FDD (TOMA, GMSK, TN 0-1) X | 10000 | 17740 | 2744 | 656 | 600 | £96%
DAC
Y_| 100.00 17.72 | 2758 60.0
Z | 10000 | 11558 | 2646 60.0
10025- | EDGE-FOD (TDMA, BPSK, TN 0) X | 448 7420 | 2924 | 1257 | 600 | +96%
DAC
Y | 1174 | 11003 | 46.33 50.0
Z | 397 7005 | 26.73 50.0
10026~ | EDGE-FDD (TOMA_ BPSK, TN 0-1) X | 828 G240 | 3392 | 956 | 600 | £96%
DAC
Y | 1203 | 10356 | 3643 &0
Z | 661 BE51 | 3147 60.
10027- | GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 100.00 | 12048 | 27.94 | 480 | 80 +96 %
DAC
Y | 10000 | 12128 | 28.40 80.0
Z | 100.00 | 11735 | 26.35 50.0 =0
10028- | GPRS-FDD (TOMA, GMSK, TN O-1.2-3) | X | 100.00 | 12442 | 2882 | 365 | 1000 | 296%
DAC
¥ | 10000 | 126.11 | 2975 100.0
Z | 100.00 | 11856 | 26.07 100.0 =
10029- | EDGE-FOD {TDMA, 8PSK, TN 0-1-2) X | 513 8054 | 2784 | 7.80 | 800 | *96%
DAC
Y| 6.15 8539 | 3007 80.0
Z | 439 | 7683 | 2609 80.0
10030- | IEEE B02.15.1 Blustooth (GFSK, DH1) X | 10000 | 11607 | 26.36 | 6530 | 700 | z06%
CAA
Y | 10000 | 116,79 | 26.74 70.0
Z | 10000 | 11350 | 2502 700
10031- | IEEE 802.15.1 Bluetooth (GFSK, DH3) X | 10000 | 116,20 | 23.87 | 188 | 1000 | =96 %
CAA
Y | 100.00 | 12620 | 26.25 100.0
Z | 10000 | 101,52 | 17.73 100.0
Certificate No: EX3-3797_Novié Page 12 of 30
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10032- | IEEE 802.15,1 Biuolooth (GFSK, DHB) | X | 10000 | 11202 | 2123 | 117 | 1000 | 96 %
CAA

Y | 10000 | 13679 | 31.30 1000
Z | 016 | 60, 452 100.0
10033- | IEEE 802.15,1 Bluetoolh (PV4-DQPSK, | X | 10000 | 131.62 | 3550 | 630 | 700 | 296 %
CAA DH1)
Y | 10000 | 13208 | 3576 70.0
Z | 2259 | 10663 | 2878 70.0
10034- | IEEE 802.15.1 Blustooth (PV4-DQPSK, | X | 574 | 87.08 | 2140 | 188 | 1000 | +96%
CAA DH3)
Y | 845 | 9258 | 2330 100.0
Z | 209 | 7285 | 1561 100.0
10035- | JEEE 802.15.1 Bluatooth (PU4-DOPSK, | X | 246 | 7634 | 17.25 | 147 | 1000 | +96%
CAA OHS)
Y | 326 | 8008 | 1887 100.0
F4 32| 6790 | 13.03 100.0
::Mooas- 1EEE 802.15.1 Bluetooth (8-DPSK, DH1) | X | 10000 | 13220 | 3576 | 530 | 700 | £96%
Y | 10000 | 13262 | 36.01 70.0
Z | 5075 | 11958 | 3216 70.0
éo&r- 1EEE 802.15.1 Bluetooth (8-DPSK, DH3) | X | 480 | 8478 | 2064 | 188 | 1000 | 296%
Y | 700 | 9005 | 2253 100.0
p2 92 | 7186 | 1520 100.0
10038- | IEEE 802.15.1 Bluetooth (3-DPSK, DH5) | X | 252 | 7694 | 1762 | 117 | 1000 | 296%
CAA
Y | 331 | 8062 | 1920 100.
Z | 133 | 6814 | 1326 100.
(1:%3& CDMAZ000 {1xRTT, RC1) X | 142 | 6917 | 1354 | 000 | 3500 | :96%
Y 65 | 7111 | 14712 150.0
Z | 085 | 8431 | 1049 150.0
10042- | 15-54/15-136 FDD (TOMAFDM, PUs- | X | 10000 | 11147 | 2507 | 7.78 | 500 | 296 %
CAB DQOPSK, Hatrale)
Y | 10000 | 11192 | 2521 50.0
= = Z | 10000 | 10988 | 24.25 50.0
10044~ | ISB1/EIATTIA-553 FDD (FOMA, FM) X | 003 1939 | 3200 | 000 | 1500 | +96%
CAA
Y 00| 10356 | 395 150.0
p 03 | 12188 | 098 150.0
10048- | DECT (TDD, TOMA/FDM, GFSK, Full X | 10000 | 11120 | 2728 | 1380 | 250 | #96%
CAA Slat, 24) -
Y | 10000 | 11187 | 27.12 250
Z | 10000 | 10947 | 2656 250 .
10049~ | DECT (TDD, TOMA/FDM, GFSK, Doubla | X | 100.00 | 11258 | 26.76 | 10.79 | 400 | +9.6 %
CAA Slot, 12)
¥ | 98082 | 13965 | 3195 400
Z | 10000 | 111.36 | 26.17 400 |
(1:0‘&56- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X | 10000 | 12687 | 3411 | 903 | 60.0 | +96%
Y | 10000 | 12695 | 34.54 50.0
Z | 10000 | 124.38 | 3328 50.0
‘1)%5& EDGE-FDO (TDMA, 8PSK, TNO-1-2-3] | X | 404 | 7543 | 2477 | 655 | 1000 | +96%
Y | 456 | 7e4a | 2618 00,
- Z | _3s7 72.72_| 23.36 00
10059- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X | 7115 | 6480 | 1590 | 061 | 1100 | £96%
| CAB Mops)
Y | 120 | 6532 | 1620 110.0
Z | 107 | 6329 | 1459 110.0
émooso. 1EEE 802.11b WiFi 2.4 GHz (DSSS,55 | X | 10000 | 14279 | 3747 | 130 | 1100 | *96%
Y | 100,00 | 143.52 | 57.98 110.0
Z | 325 | 8820 | 2284 110.0
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10081 IEEE 802.11b WIFi 2.4 GHz (DSSS, 11 324 £84.95 24.64 204 1100 +96%
| CAB Mbps)
4.06 BE.64 2698 110.0
= 199 | 7580 | 2063 110.0
10062~ IEEE B02.11a/h WiFi 5 GHz (OFDM, & 4.58 66.64 16.56 045 100.0 06 %
CAC Mbps) ——
4.61 66.76 16.58 100.0
— 448 | 6634 | 1626 100.0
10063~ |IEEE 802.11ah WiF: 5 GHz (OFDM. 9 4.60 66.75 16.66 072 100.0 286%
CAC _Mbps)
4.63 66.87 16.71 100.0
4.51 6645 16.38 00.0
10064- IEEE 802.11ah WiF1 5 GHz (OFDM, 12 487 67.00 16.91 0.86 000 | 296%
CAC Mbps}
4.90 6711 1§ 100.0
4.77_| 6671 62 00.0
10065~ |IEEE 802.11a/M WiFi 5 GHz (OFDM, 18 475 66.91 17.04 1.21 00.0 296%
CAC | Mbps)
4.77 67.02 17.06 100.0
464 66.60 16.74 100.0
10066~ IEEE B02.11ah WiFi 5 GHz (OFDM, 24 476 66.93 17.22 146 100,0 296 %
CAC Mbps)
479 67.05 7.24 100.0
I 466 | 6663 | 1692 100.0
10067~ IEEE 802,11ah WiFi 5 GHz (OFDM, 36 5.06 67.18 771 204 1000 +96%
CAC | Mbps)
5.08 67.30 17.74 100.0
o 406 | 6694 | 1746 100.0
10068- IEEE 802.11ah WiFI 5 GHz (OFDM, 48 510 67.17 17.93 255 100.0 +96%
CAC Mbps)
A2 67 28 17.96 100.0
00 | 6680 | 17.66 100.0
10069- IEEE 802.11ah WiFi 5 GHz (OFDM, 54 17 6719 1813 267 100.0 296%
CAC Mbps)
620 | 6732 | 1817 100.0
507 | 6684 | 1787 100.0
10071- IEEE 802.11g WiFi 2.4 GHz 489 6681 17.54 199 00.0 296%

CAB (DSSSIOFOM, 9 Mbps)
401 | 6603 | 1757 100.0
481 | 6658 | 17.29 100.0
10072- | IEEE 802.11g WiFi 2.4 GHz 486 | 6713 | 17.78 | 230 | 1000 | 296%

cAB (DSSSIOFDM, 12 Mbps)

489 | 6725 | 17¢ 100.0
477 | 6685 | 17F 100.0
10073- | IEEE B02.11g WiFi 2.4 GHz 492 | 67.31 | 18.14 | 283 | 1000 | 206%

| CAB (DSSS/OFDM, 18 Mbps)
495 7.44_| 16,18 100.0
4.83 7.04 | 17.87 100.0
10074- | IEEE 802.11g WiFi 24 GHz 491 21 | 1829 | 530 | 1000 | £96%
CAB (DSSSIOFDM, 24 Mbps) 5L
493 | 6734 | 18.94 100.0
483 | 6696 | 18.04 1000
10075- | IEEE B02.11g WIFI 2.4 GHz 494 | 6728 | 1881 | 382 | 900 | 196%
CAB | (DSSSIOFDM, 3 Mbps)
296 | o742 | 1866 50.0
485 | 67.01 | 1834 0.0
10076- | IEEE BOZ.11g WiF| 2.4 GHz 495 | 6709 | 1874 | 445 | 900 | +96%
 CAB | (DSSSIOFDM, 48 Mbps) i
297 | 6723 | 1880 90.0
488 | 6686 | 1850 0.0
10077- | IEEE B02.11g WiFi 2.4 GHz 298 | 67.16 | 1885 | 440 | 900 | +9.6%

CAB (DSSSIOFDM, 54 Mbps)

Nl xiN|=<| XIN|=<|  XIN|=<] XxiNi<] XN XIN[<] XIN|<| XINI<|  XIN[<| XINi<| XNi<| XIN[<| XIN[<| X[Ni<| XIN{<| X

500 67.30 18.91 90.0
491 66.94 18.61 90.0
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10081- | COMAZO00 (1xR 1T, RC3) 066 6394 | 1050 | 000 | 1500 | 296%

075 | 6523 | 1158 150.0
052 | 6129 | 823 150.0
128 | 6290 | 522 | 477 | 800 | £986%

10082- 1S-54 / 13-136 FOD (TOMAFDM, P4~
CAB DQPSK. Fullrate

066 | 6000 | 427 80.0
368 | 6640 | 596 80.0
10000 | 11745 | 2750 | 656 | 600 | 266%

10080- | GPRSFDD (TOMA. GMSK, TN 0-4)

10000 | 117.76 | 2762 60.0
10000 | 11571 | 2653 60.0
1.76 67.54 1538 0.00 1500 | +96%

1.82 67.97 15.67 150.0
1.58 65.73 13.89 150
172 67.49 1533 0.00 150 96%

10097- UMTS-FDD (HSDPA)

10098- | UMTSTDD (HSUPA, Sublest 2)

178 | 67.94 | 1565 150.0
154 | 6586 | 1395 150.0
B36 | @260 | 3300 | 056 | 600 | :88%

:)OA?CQS- EDGE-FDO (TDMA, BPSK, TN 0-4)

12.20 103.80 | 38.55 60.0
666 | 8668 | 3154 60.0 |
299 69,83 1649 000 150.0 196 %

10100- | LTE-FDD (SC-FDMA, 100% RB, 20
MHz, QPSK)

.07 70.27 16.71 1500
T2 88.21 1549 150.0
A3 67.20 1580 0.00 1500 | 296%

10101 LTE-FDD {SC-FOMA, 100% RS, 20
CAE MHz, 16-QAM)

i18 | 6746 | 1582 150.0
295 | 6638 | 1518 150.0
10102- LTE-FDD (SC-FDMA, 100% RS, 20 6720 1580 0.00 1500 +96%
CAE MHz. 64-0AM) o
528 | 6742 | 1600 150.0
310 | 6643 | 1532 150.0

10103- LTE-TDD (SC-FDMA, 100% RS, 20 621 76.81 21.40 393 85.0 +96%
CAG

MHz. QPSK)

6.83 7845 | 22.01 85.0
532 7417 | 20.21 65.0
585 7350 | 20.74 | 398 | 650 | +86%

10104- LTE-TDD (SC-FDMA, 100% R8. 20
CAG | MHz 18-0AM)

22 7466 | 21.21 85.0
39 7211 | 20.01 65.0
10105- | LTE-TDD (SC-FDMA, 100% R8, 20 63 T254 | 2060 | 398 | 660 | £9.6%
CAG MHz, 84-QANY)
5,09 7410 | 21.28 65.0
. . 5.01 7041 | 19.51 5.0
10108- | LTE-FDD (SC-FDMA, 100% RB, 10 259 6915 | 1632 | 000 | 1500 | £9.6%

CAG MHz, GPSK)

2.66 89.54 16.54 150.0
235 67.51 1527 150.0
278 67.09 15.66 0.00 1500 | £96%

10109- LTE-FDD (SC-FDMA, 100% RB, 10
CAG MHz, 16-QAM)

M=) XNl XINI<] X|N[=<| XIN|=<| XN XN XN X[N[<] X IN[<] XN XINJ<| XIN[<]  XIN|<] XIN|=<] X|N|<] X

283 | 6734 | 1580 150.0

263 | 6615 | 1493 150.0
10110- | LTE-FDD (SC-FOMA, 100% RB, 5 MHz, 208 | 6831 | 1585 | 000 | 1500 | £96%
CAG QPSK) i

215 | 6874 | 18.13 150,

85 | 6652 | 14.61 150,

10111~ | LTE-FDD (SC-FDMA. 100% RB, 5 MHZ 243 | 6801 | 1586 | 000 | 1500 | £9.0%
CAG 16-QAM)

254 | 6825 | 1602 150.0

229 | 6665 | 1483 150.0
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10112- LTE-FDD (SC-FDMA, 100% RB, 10
CAG MHz, 64-QAM)

—

290 67.13 1574 0.00 1500 | 296%

295 | 67.35 | 1586 1501
2.75 66.25 15,04 150.0
10113, | LTE-FDD (SC-FDMA, 100% RE, 5 Mz, 264 | 68.20 | 1602 | 000 | 1500 | 96%

CAG 64-QAM)

2.69 68.40 LAE 150.0
244 86.90 5.03 150.0
10114~ IEEE 802.11n (HT Greenfield. 13.5 5.04 67.07 44 0.00 150.0 $96%

CAC | Mbps BPSK)

506 | 6718 | 164 150.0

494 | 6672 | 18, 150.0
10115. | IEEE 802.11n (HT Greenfield, 81 Mbps, 530 | 67.14 | 1649 | 000 | 1500 | +96%
CAC 16-QAM)

531 | 87, 23 50,

520 | 66.5: 22 0.
10116- | IEEE 802.11n (HT Greonfeld, 135 Mbps, 513 | 67.26 47 | 000 | 1500 | +96%
CAC 64-0AM)

514 | 67.35 | 1647 150.0

502 | 6692 | 16.18 1500
10117- | 1EEE 80211n (HT Mixed. 13.5 Mops, 501 | 6694 | 1639 | 000 | 1500 | 296 %
CAC BPSK)

502 | 6708 | 1641 1500

492 | 6666 | 16.14 150.0
10118- | IEEE 802 11n (HT Mixed, 61 Mbps, 16- 538 | 67.36 | 1661 | 000 | 1500 | 96%
CAC QAM)

30 | 6744 | 1660 150.0
528 | 67.06 | 16.35 150.0

10119- | 1EEE 802 11n (HT Mixed, 135 Mbps, 64- 511 | 67.23 | 1646 | 000 | 1500 | *96%
CAC QAM)

5§12 | 6731 | 1646 150.0

502 | 6691 | 16,19 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB, 15 327 | 6721 | 1682 | 000 | 1500 | z96%

CAE MHz, 16-QAM)

150.0
500 | 000 | 1500 | $96%

3
&
o

10141. LTE-FDD (SCFDMA, 100% RB, 16
CAE MHz, 64-QAM)

@
el
2

67.55 16.09 1500
66.61 1544 150.0
1528 0.00 1500 | 296%

wiw

i 2'&{!:, 8R!
2
B

10142. LTE-FDD (SC-FDMA, 100% RB, 3 MHz,
CAE QPSK)

66.72 | 1566 150.0
6601 | 13.74 150.0
6850 | 1523 | 000 | 1500 | 956 %

10143- LTE-FDD (SC-FDMA, 100% RE, 3 MHz.
CAE 16-QAM)

"

>IN xIN|=|  x[N|=l xIN[=<]| XINI<| X{Nj<| XINI<| X{N<| XINI<] XN XINI<] XIN|<] X|Ni<] XIN[<| X

238 | 6890 | 1552 150.0
202 | 6648 | 1377 150.0
10344~ | LTE-FDD (SC-FDMA, 100% RB, 3 MHZ 205 | 6596 | 1346 | 000 | 1500 | +96%
CAE 64-QAM)
213_| 6643 | 1381 150.0
185 | 6454 | 1227 150.0
10145~ | LTE-FDD (SC-FDMA. 100% RB, 1.4 093 | 6261 | 948 | 000 | 1500 | +98%
CAF MHz, QPSK)
02 | 6356 | 1030 150.0
= 077 | 6078 | 7.75 150.0
10146 | LTE-FDD (SC-FOMA. 100% RB, 14 53 | 6418 | 1010 | 000 | 1500 | t96%
CAF Mz, 16:QAM)
Y| 140 | 6323 | 948 150.0
— Z | 128 | 6290 | @og 150.0
10747- | LTE-FDO (SC-FDMA, 100% RB, 14 X | 175 | 6567 | 1097 | 000 | 150.0 | £66%
CAF MHz, 64-0AM)
Y | 150 | 6427 | 1014 150.0
Z | 142 | 6383 | 978 150.0
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10149- LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | X 279 67,15 1571 0.00 150.0 96 %
CAE 16-QAM)

Y 83 6740 | 1584 150.0
Z 263 66.20 | 1497 150.0
10150~ LTE-FDD (SC-FOMA, 50% RB, 20 MHz, = X 29 6716 | 1578 | 000 | 1500 | £96%
CAE 64-QAM)
Y 96 | 67.41 15.90 150.0
4 2.76 6630 | 15.09 150.0
10151 LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 6.63 79.87 2273 398 65.0 £96%
CAG QPSK)
Y 7.34 81,58 23.36 65.0
Z 5.70 77.30 21.58 85.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 5.41 7365 | 2048 | 388 650 | 296%
CAG 16-QAM)
Y 5.80 7491 | 2101 85.0
3 4.93 72.09 9.63 65.0 ]
10153- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. | X 5.79 7470 | 21.31 388 650 | £96%
|CAG | 64-0AM)
Y 5.18 7587 | 21.78 85.0
Z 5.29 7315 | 2048 65.0
10154. LTE-FDD (SC-FOMA, 50% RB, 10 MHz, | X 2.13 8670 | 1610 | 000 | 1600 | £9.6%
CAG QPSK)
Y 2.19 69.10 6.35 150.0
Z .89 66.81 | 14.80 150.0
10155- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 2.50 668.04 583 | 000 | 1500 | z96%
CAG 186-QAM)
Y- 2.55 66826 16.04 150.
Z 229 | 8668 | 14.85 150.
10156- LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 67 6603 | 1484 | 000 | 150, £96%
CAG QPSK)
Y 1.75 68.67 | 15.30 150.0
Z 1.40 6549 | 13.04 50.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 86 8626 | 1325 | 000 500 | :06%
CAG 16-QAM)
Y 1.95 66.85 3.70 150.0
z 162 | B441 | 1179 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10 MRz, | X 285 88.27 607 | 000 | 1500 | £86%
CAG B54-QAM)
Y 2.70 6846 | 1620 150.0
r4 2.44 66.97 15.07 150.0
10458- LTE-FDD (SC-FDMA, 50% RB, 5 MHz X 1.96 6664 | 1350 | 00D | 1500 | £9.6%
| CAG | 64-QAM)
Y | 205 67.24 3.94 150.0
= 4 1.69 6466 | 11.97 150.0
10160- | LTE-FDD {SC-FDMA, 50% RB, 15 MHz, | X 2565 6854 | 1621 | 000 | 1500 | £96%
CAE OPSK) oo
Y 69 68.75 | 16.35 150.0
4 .45 67.22 15.28 150.0
10161 LTE-FDD (SC-FOMA, 50% RB, 15MHz, | X 2. 80 67.14 15.68 0.00 150.0 £96%
| CAE 16-QAM)
Y 2.85 67.36 | 15.81 150.
z 265 66.20 | 1493 150.
10162- | LTE-FDD (SC-FDOMA, 50% RB, 15 MHz, | X 292 6733 | 1581 | 000 | 150, £06 %
CAE 64-QAM)
Y 56 67.54 93 50.0
= 3 ) 76 66.42 .09 50.0
10166- | LTE-FDO (SC-FOMA, 50% RB, 1.4 MMz, | X 44 6955 40 | 301 500 | =z96%
CAF [OPSK)
Y 3.33 68.90 | 18.87 150.0
z 324 68.96 | 19.27 150.0
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X 413 7229 19.77 301 1500 | 296%
CAF 16-QAM)
Y 380 7132 | 1914 150.0
z 3.70 7138 | 1954 150.0
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10168- | LTE-FDO (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.63 TAB6 | 2128 | 301 | 1500 | 29.6% |
CAF 54-0AM)

Y | 4.2 7338 | 2041 150.0
Z | a1t 7402 | 2118 1500
10169 | LTE-FDO (SC-FDMA, 1 RB, 20 MHZ X | 2718 6820 | 1883 | 301 | 1500 | 206 %
CAE QPSK) il
Y | 265 6741 | 18.22 150.0
Z | 249 66685 | 1641 150.0
10170- | LTE-FDO (SC-FOMA, 1 RB, 20 MHz, X | 364 7358 | 2105 | 301 | 1500 | =968%
| CAE 16-QAM)
Y | 329 71.87_| 20.05 150.0
Z |_300 7152 | 20.54 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 3.04 6371 | 1831 | 301 | 1500 | +96%
| AAE 64-0AM)
Y | 283 68.75 | 17.68 150.0
Z | 2.54 6709 | 17.82 150.0
10172- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz. X | 716 9149 | 2003 | 602 | 650 | z96%
| CAG QPSK)
Y | 811 8567 | 31.16 5.
Z | 4.18 81.85 | 2691 65,
10173- | LTE-TDD (SG-FDMA, 1 RB, 20 MHz, X | 1770 | 10549 | 3236 | 602 | 65 S06%
CAG 16-QAM)
Y | 1661 | 10392 | 3156 650
Z | 1052 | 99.79 | 31.44 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 1421 | 9983 | 3000 | 602 | 650 | 296%
CAG 64-QAM)
Y | 1318 | 9946 | 2955 65.0
Z | 1079 | 9815 | 3021 65.0
10175- | LTE-FOD (SC-FDMA. 1 RB, 10 MHz, X | 278 67.91 | 1858 | 3.01 | 1500 | +96%
CAG CPSK)
Y | 263 67.19 | 18.02 1500
(3 ) 47 66,60 | 18.17 1500
10176~ | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X | 385 7360 | 21.06 | 301 | 1500 | +9.6%
CAG 16-QAM)
Y | 330 71.89 | 20.06 150.0
Z | 300 7154 | 2055 150.0
10177- | LTE-FDO (SC-FOMA, 1 RB, 5 MHz, X | 278 €805 | 1867 | 301 | 1500 | +9.6%
CAl QPSK)
Y | 2865 67.30 | 18.09 150.0
Z | 248 | 8672 | 18.25 150.0
10178 | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 16- | X | 362 7343 | 2096 | 301 | 1500 | *96%
CAG QAM) . . .
Y | 328 79.76 | 19.98 160.0
Z | 298 71.38_| 2046 150.0
10179- | LTE-FOD (SC-FDMA, 1 RB, 10 MHz. X | a3 7156 | 19.56 | 3.01 | 1500 | 296%
CAG 64-QAM)
Y | 304 70.27_| 8.7 1500
Z | 275 69.71 | 19.08 150.0
10180- | LTE-FDD (SCFDMA, 1 RB, 5 MHz, 64- | X | 303 60.66 | 18.27 | 301 | 1500 | +96%
CAG QAN)
Y | 282 | 6872 | 1765 150.0
Z | 253 67.95 | 17.79 150.0 |
10181- | LTE-FOD (SC-FDMA, 1 RS, 15 MHz, X | 277 68.03 | 1866 | 301 | 1500 | +96%
CAE QPSK)
Y | 264 6728 | 1808 150.0
Z | 248 8671 | 18.25 150, —
10182- | LTE-FDD (SC-FOMA, 1 RB, 15 Mz, X 161 7341 | 2084 | 301 | 1500 | £90.6%
CAE 16-QAM)
Y 27 7i74_| 1997 150.0
Z | 208 71.37_| 2044 50.0
10183 | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 5,03 69.63 | 18.26 | 3.0 50.0 | =96 %
AAD 64-QAM) =
Y | 282 BB70 | 17.64 150.0
Z | 253 67.95 | 17.78 150.0
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10184- | LTE-FDD (SC-FOMA, 1 RB, 3 MHZ, X | 278 | 6807 | 1868 | 301 | 1500 | *96%
CAE aPsK)

Y | 265 | 6732 | 1810 150.0

Z | 249 | 6675 | 18.27 1500
10185 | LTE-FDD (SG-FDMA, 1 RB, 3MHz, 16- | X | 363 | 7347 | 2098 | 3.01 | 1500 | £9.6%
CAE QAM) .

Y | 320 | 7178 | 2000 50.0

Z | 299 | 7144 | 2048 50.0 =
70186- | LTEFDD [SC-FDMA, 1 RB, 3MHz, 64- | X | 504 | 6070 | 1828 | 301 | 1500 | +8.6%
AAE GAM)

Y | 283 | 6875 | 1767 50.0

Z | 254 | 67.89 | 1781 50.0
10187- | LTE+DD (SC-FDMA, 1 RB, 14 MHz, X | 279 | 6813 | 1675 | 301 | 1500 | +06%
CAF QPsK)

Y | 2866 | 6737 | 1817 50.0

Z | 250 | 6680 | 18.34 50.0
10188- | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, X | 373 | 7407 | 21.3%4 | 301 | 1500 | £956%
CAF 16-QAM)

Y | 338 | 7226 | 2030 150,

Z | 306 | 7198 | 2083 150. =1
10188. | LTE-FDD (SC-FDMA, 1 RB, 14 MHz, X | 310 | 7008 | 1856 | 301 | 1500 | £9.8%
AAF 64-QAM)

Y | 288 | 6007 | 1781 50.0

Z | 259 | 6834 | 1807 50.0 ]
10193- | IEEE B02.11n (HT Greenfield, 6.5 Mops, | X | 4.42 | 6652 | 1610 | 000 | 1500 | +96%
CAC 8PSK)

Y | 445 | 6665 | 16.14 50.0

Z | 432 | 6620 | 15.78 150.0
10194- | [EEE BOZ.19n (HY Greenfield, 30 Mbps, | X | 4.57 | 6680 | 16.23 | 000 | 1500 | t96%
CAC 16-QAM)

Y| 460 | 6694 | 1627 150.0

Z | 447 | 6647 | 1592 150.0
10195- | IEEE BOZ.11n (HY Greenfieid, 65 Mbpe, | X | 4.61 | 6684 | 1625 | 000 | 1500 | £96%
CAC 64-QAM)

Y | 464 | 6697 | 1629 150.0

Z | 451 | 6650 | 15.94 150.0
10196~ | IEEE B02.11n (HT Mixed, 6.5 Mbpe, X | 4417 | 6656 | 1611 | 000 | 1500 | £96%
CAC BPSK)

Y | 444 | 6660 | 16.14 150.0

Z | 431 | 6622 | 1577 150.0
10197- | [EEE B0Z11n (HT Mixed, 30 Mbps, 16- | X | 469 | 6682 | 1625 | 000 | 1500 | t06%
CAC GAM)

Y | 462 | 6605 | 16.28 150.0

Z | 448 | 6648 | 1593 160.0
10198- | IEEE BO2 11n (HT Mexed, 66 Mbps, 64- | X | 4.61 | 6685 | 16.26 | 000 | 1500 | £66%
CAC QAM)

Y | 464 | 6685 | 16.30 50.0

Z | 450 | 6651 95 50.0
10219- | IEEE 802 11n (HT Mixed, 7.2 Mbps, X | 438 | 6658 | 1607 | 000 | 1500 | £0.6%
CAC 8PSK)

Y | 439 | e671 | 16.11 50.0

Z | 426 | 6623 | 1573 50.0 |
10220- | IEEE B02.11n (HY Moied, 43.3 Mops, 16- | X | 458 | 6678 | 16.23 | 0.00 | 1600 | +96%
CAC QAM)

Y | 461 | 660z | 1627 150.0

Z | 447 | 6645 | 1592 150.0
10221- | IEEE BOZ.11n (HT Mixed, 72.2 Mbps, 64- | X | 4.62 | 6678 | 1625 | 000 | 1500 | z06%
CAC QAM)

¥ | 466 | 6691 | 1628 150.0

Z |_452 | 6645 | 1584 50.0
10222- | JEEE BO2.11n (HT Mixed, 15 Mops, X | 498 | 6693 | 1638 | 000 | 1500 | £66%
CAC BPSK)

Y | 500 | 6704 | 1640 150.0

Z | 489 | 6663 | 16.12 150.0
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10223- IEEE 802 11n (HT Mixed, 90 Mbps, 16- 528 67.18 16.53 0.00 1500 | £96%
cac | aam)

5.30 87.28 16.54 150.0
518 66.90 16.28 150.0
10224 IEEE 802.11n (HT Mixad, 150 Mbps, 64- 502 67.04 16.36 0.00 1500 | +96%
CAC QAM)
5.04 67.15 16.38 150.0
493 66,73 16.09 150.0
%5- UMTS-FDD (HSPA+) 268 65,94 1503 0.00 150.0 +96%
273 86.16 15.17 150.0
255 65.17 1429 150.0
10226~ LTE-TDD (SCFDMA, 1 RB, 1.4 MHz, 1948 107.50 | 3305 6.02 650 +96%
CAA 18-QAM)
18.01 10555 | 3215 65.0
11,90 101.66 3213 65.0
10227~ LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, 20,78 10686 | 3213 6.02 685.0 +96%

CAA 64-QAM)

16.24 103.95 | 30.91 B5.4
14,02 10323 | 31

2

10228- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHzZ, 844 | 0543 | 3141 | 602 | 650 | 206%
CAA QPSK)
806 | 86577 | 3158 650
- 547 | 8787 | 29.36 650
10225- | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 16- 1784 | 10562 | 3241 | 602 | 650 | =06%
CAC QAM)
1673 | 10402 | 3158 850
1102 | 9904 | 3149 85.0
10230- | LTE-TOD (SC-FOMA, 1 RB, 3 MHz, 64- W76 | 10488 | 3147 | 602 | 650 | $96%
CAG QAM)
1676 | 10231 | 3038 65.0
1264_| 101.15 | 31.14 65.0
10231~ | LTE-TOD (SC-FDMA, TRB, 3 MHz, 9427 | 3094 | 602 | 650 | £9.6%
CAC GPSK)
864 | 9570 | 5116 65.0
526 | 8704 | 2802 65.0
10222- | LTE-TOD (SC-FOMA, 1 RB, 6 MHz. 16- 17.81 | 10560 | 3240 | 602 | 650 | t8.6%

CAF QAM)

6.70_ | 104.01 155 850

868 | 10480 | 3146 | 602 | 650 | £06%

16.70 102.27 | 30.35 850
1257 10106 | 31.11 65.0
.74 93.35 30.60 6.02 65.0 86 %

10233~ LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64-
CAF QAM)

10234~ LTE-TDD (SC-FDMA, 1 RB, 5 MHz,
CAF QPSK)

833 | 8480 | 3073 5.0
512 | 8637 | 2856 85.0_
1785 | 10567 | 3242 | 602 | 660 | £96%

10235- LTE-TDD {SC-FDMA, 1 RS, 10 MHz,
CAF 16-QAM)

16.74_| 10408 | 31.61 650

10236- | LTE-TOD (SC-FOMA, 1 RB, 10 Mz, 10.05 | 10511 | 3154 | 602 | 650 | 196%
54-QAM)

nl<| N xinl<]  x(N|=] xN|]  Xx(Ni<€| XxIN|<| XN XN XN XN XN XN XN =G XN XN X
o«

CAF
17.02 102,57 | 30.43 65.0
12.83 101.40 | 31.21 650
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 804 94.35 30.97 6.02 85.0 £96%
CAF QPSK)
8.68 8580 31.20 65.0
5.25 87.08 28.94 85.0
10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 77 106.58 | 32.40 6.02 65.0 +96%
CAF 16-QAM)
16.67 103.99 | 3159 65.0
10.96 98.87 31.47 65.0
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70239- | LTE-TOD (SC-FOMA, 1 RB, 15 MHz, X | 1660 | 10475 | 3145 | 602 | €50 | £96%
CAF 64-QAM)

Y | 1663 | 10222 | 3034 %0

Z | 1250 | 10098 | 31.09 650
10240- | LTE-TOD {SC-FDMA, 1 RB, 15 MHzZ, X | 802 | 9430 | 3095 | 602 | 650 | +96%
CAF QPSK) e

Y | 664 | 9575 | 3118 5.0

Z | 524 | 6704 | 2893 650
10241- | LTE-TOD (SCFDMA, 50% RB, 1AMHZ | X | 7.68 | B184 | 2630 | 698 | 650 | £96%
CAA 16-QAM) -

Y | 779 | G228 | 2631 &5,

Z | _6r 80.23 | 2593 65,
10242- | LTE-TDD (SC-FDMA, 50% RB, 1A MHAZ | X | 7.2 BO50 | 2566 | 698 | 650 | £96%
CAA €4-QAM)

Y | 761 | 8183 | 2611 650

Z | 603 | 7786 | 2483 65.0
10243~ | LTE-TDD (SCFOMA, 50% RB, 1A MHz | X | 576 | 7650 | 2487 | 608 | 650 | £8.6%
CAA QPSK)

Y | 607 | 7703 | 2544 65.0

Z | 501 | 7407 | 2397 8.0
10244- | LTE-TOD (SC-FDMA, 50% RB,3MHz, | X | 6.38 | 7837 | 10.60 | 388 | 650 | +96%
CAC s

Y | 583 | 7662 | 1865 850

Z | 573 | 7748 | 1947 650 |
10245- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz. | X | 599 | 7712 | 19.05 | 388 | 650 | £96%
CAC 64-QAM)

Y | 556 | 7560 | 1817 85.0

Z | 535 | 7612 | 1855 65.0
10246- | LTE-TOD (SC-FDMA, 50% RB, 3 MHz, | X | 6.26 | 8182 | 2111 | 388 | 650 | £9.6%
CAC QPSK)

Y | 750 | Bass | 2210 5.0

Z | 418 | 7568 | 1829 650
10247- | LTE-TDD (SC-FOMA, 50% RB, 6 MHz, | X | 4.80 | 7445 | 1885 | 388 | 650 | +96%
CAF 16-QAM)

Y | 525 | 7576 | 1842 6.0

Z | 408 | 7173 | 1730 65.0
10248- | LTE-TDD (SC-FDMA, 50% RB, 5 Mz, | X | 4.69 | 7350 | 1843 | 388 | 650 | $96%
CAF 64-0AM)

¥ | 511 | 7a83 | 19.00 660

Z | 398 | 7102 | 1685 65.0
10249 | LTE-TOD (SC-FOMA, 50% RB, 5 MHz, | X | 7.96 | 8651 | 23.96 | 398 | 650 | £96%
CAF QPSK) -

Y | 950 | 8031 | 240 85,

Z | 558 | BOSS | 2148 65
10250- | LTE-TDD (SC-FOMA, 50% RB, 10MHz, | X | 561 | 7681 | 21.786 | 398 | 650 | £95%
CAF 16-QAM)

Y | 605 | 7805 | 2226 5.0

- Z | 495 | 7465 | 2064 850
10251- | LTE-TOD (SC-FDMA, 50% RB. 10MHz, | X | 526 | 7426 | 20.26 | 398 | 650 | £96%
CAF 64-QAM)

Y | 567 | 7554 | 2081 85,

= Z | 470 | 7242 | 1923 5.0
10262- | LTE-TDD (SC-FOMA, 50% R, 10MHz, | X | 7.24 | B415 | 2432 | 398 | 650 | £96%
CAF QpPsK)

Y | 833 | 8851 | 2515 860

Z | 678 | 8023 | 2265 850
10253 | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 531 | 7315 | 2020 | 398 | 650 | £96%
CAF 16-QAM)

Y | 5B7 | 7435 | 2072 650

Z | 486 | 7168 | 19.38 65.0
10254~ | LTE-TDD (SC-FOMA, 50% RS, 16 MHz, | X | 565 | 74.10 | 2083 | 398 | 660 | £98%
CAF 64-CAM)

Y | 602 | 7523 | 2140 550

Z 1 518 | 7263 | 2011 650

Certificate No: EX3-3797_Novi8 Pagae 21 of 39

F-TP22-03 (Rev. 01) Page 61 of 88



F-TP22-03 (Rev. 01)

EX30V4- SN:3797

Report No. HCT-SR-1908-FC002

November 22, 2018
10255- | LTE-TOD (SC-FDMA, 50% RB, 16 MHz, | X | 622 | 78.90 | 2255 | 398 | 660 | £96%
CAF QPSK)
Y | 686 | 8067 | 2317 65,
- = 5 Z | sa1 51 | 2143 | | 65
10256- | LTE-TDD (SG-FOMA, 100% RB, 1.4 X | 434 | 7218 | 1580 | 398 | 650 | 96%
CAA | Mz, 16-0AM)
Y | 409 | 71.08 | 1511 [
Z | 373 | 7071 | 1499 65,
10257- | LTE-TOD (SC-FDMA, 100% RB, 14 X | 404 | 7080 | 1507 | 396 | 650 | 96%
CAA MHz, 64-QAM) i
Y | 387 | 6998 | 1450 85,0
Z | 347 | 6931 | 1421 65.0
10256- | LTE-TDD (SC-FOMA, 100% RB, 1.4 X | 383 | 7408 | 1695 | 398 | 650 | +96%
CrA MHz. OPSK)
Y | 486 | 7642 | 1747 65.0
= Z | 276 | 6917 | 1433 5.0 ==
10250- | LTE-TDD [SC-FDMA, 100% RB, 3MHz. | X | 515 | 7548 | 19.87 | 398 | 650 | £96%
CAC 16-0AM)
Y | 558 | 7675 | 2050 650
Z | 442 | 7299 | 1859 65.0
10260- | LTE-TDD (SC-FDMA, 100% RB, aMHz, | X | 514 | 7503 | 1977 | 398 | 650 | £9.6%
CAC £4-0AM) S
Y| 586 | 7626 | 2028 650
Z | 444 | 7266 | 1843 65.0
10261- | LTE-TOD (SC-FDMA, 100% RB, 3 MHz, | X | 702 | 84.08 | 2361 | 398 | 650 | +96%
CAC OPSK)
Y| 817 | 8656 | 2448 65.0
Z| 535 | 1948 | 2150 850 =
10262- | LTE-TOD (SC-FDMA, 100% RB,SMHZ | X | 560 | 7674 | 2173 | 398 | 650 | +9.6%
CAF 16-QAM)
Y | 603 | 7799 | 2221 5.0
Z | 494 | 7458 | 2059 650
10263- | LTE-TOD (SC-FOMA. 100% RB,5MHz, | X | 525 | 7423 | 2025 | 368 | 660 | *86%
CAF 64-GAM)
Y | 566 | 7551 | 2080 5.
Z | 469 | 7239 | 1922 65,
10264- | LTE-TOD (SC-FOMA, 100% RB, 5 MHz, | X | 7.5 | 8388 | 2420 | 398 | 650 | +9.6%
CAF QPSK)
Y | 8235 | 8624 | 2508 5
Z | 572 | 8000 | 2253 65.
10265- | LTE-TDD (SC-FDMA, 100% RB. 10 X | 541 | 7366 | 2048 | 388 | 650 | 296%
CAF MHz, 16-QAM)
¥ | 580 | 7481 | 21,02 65,
Z | 493 | 7208 | 10,64 65,
10266- | LTE-TOD (SC-FDMA, 100% R8. 10 X | 579 | 7468 | 2129 | 388 | 650 | 206%
CAF MHz._64-QAM) —
¥ | 617 | 7586 | 21.77 85.0
Z | 628 | 7313 | 2047 65.0
10267- | LTE-TDD (SC-FOMA, 100% RB, 10 X | 662 | 7981 | 2271 | 308 | 650 | 96%
CAF MHz. OPSK) 15
Y| 732 | 8163 | 2333 65.0
Z | 669 | 7725 | 2156 5.0
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 599 | 7334 | 2075 | 398 | 650 | *96%
CAF MHz, 16-QAM)
Y| 634 | 7442 | 2120 65.0
= Z | 55 | 7206 | 2007 5.0
10269- | LTE-TOD (SC-FOMA, 100% RB, 15 X | 597 | 7289 | 2059 | 398 | 650 | :06%
CAF MHz, B4-QAM) =
Y| 630 | 7393 | 2108 §5.0
e e e "Z | 556 | 7168 | 19.94 650
10270- | LTE-TDD (SC-FOMA, 100% RB, 15 X | 624 | 7694 | 2133 | 388 | 650 | £96%
CAF MHz, QPSK)
Y | 660 | 77.35 | 2178 850
Z | 563 | 7445 | 2052 650
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248 66,39 1498 0.00 1500 | x96%

254 66.66 | 1517 1500
235 | 6548 | 1417 150.0
1.5 8752 | 1515 | 000 | 1500 | t86%

10274~ | UMTS-FDD (HSUPA, Sublest 5, 3GPP
CAB Rel8.10)

10275~ UMTS-FDD (HSUPA, Subtast 5, 3GPP
Reld 4)

1.58 68.12 15.56 150.0
133 65.38 13.60 150.0
1.79 60.76 6.30 9.03 50.0 206%

10277~ PHS (QPSK)

171 60.71 6.14 50.
1.67 60.31 5.83 50,
5.04 74.25 1599 9.03 50, 296%

10278 PHS (QPSK, BW 884MHz, Roiloff 0.5)

“PHS (GPSK, B 884z Rolloff 0.38) 521 | 7465 | 1622 | 903 | 500 | 06%

COMAZ000, RC1, 5055, Full Rals 12 | 6614 | 1184 | 000 | 1500 | 265 %

1.26 67.58 12.85 150.0
0.84 62.90 947 150.0
0.65 63,77 10.38 0.00 150.0 +96%

10291- | COMA200D, RG3, 5055, Full Rale

074 | 6501 | 1145 150.0
051 | 61.20 | 816 150.0 |
084 | 6752 | 1262 | 000 | 150.0 | +0.6%

10292- CDMA2000, RC3, SO32, Full Rate
AAS

1.02 6887 14,15 50.0
0.56 62 6: 9.27 150.0
75.03 16,30 0.00 500 | £98%

CDOMAZ000, RC3, SO3, Full Rale

1.4 7654 | 1812 150.0
0.7 6495 | 1003 “150.0
2267 | 101.79 | 2016 | 903 | 500 | +96%

2336 | 104,59 | 30.00 500
2216 | 9999 | 2803 50.0
261 6925 | 1638 | 000 | 1500 | *96%

10293-
10295- | CDMAZ2000, RC1, SO3, 1/8th Rate 25 Ir.
_AAB
10297-

LTE-FDD (SC-FDMA, 50% RB. 20 MHz,
QPSK)

61 150
236 67.60 15.33 150,
46 0.00 150 +96%

10298~ LTE-FDD (SC-FDMA, 50% RB. 3 MHz,
AAD QPSK)

140 86.79 13.17 150.0
1.05 63.24 1046 150.0
237 6399 1363 0.00 1500 | +96%

10299- LTE-FDD (SC-FDMA, 50% RS, 3 MHz,
16-0AM)

201 | @688 | 1248 150.0
207 | 6796 | 1205 150.0
67 | 6394 | 1040 | 000 | 1500 | +96%

1.56 63.22 9.90 150.0
146 83.12 9.72 150.0
467 65.50 1741 417 500 +96%

10300~ LTE-FDD (SC-FDMA, 50% RB, 3 MHz,
64-QAM)

10301- [EEE 802.16e WIMAX (28:18, 5ms;
AAA 10MHz, QPSK. PUSC)

475 65.98 17.68 50.0

10302- IEEE B02.16e WIMAX (20:18, 5ms, 513 66.16 AR 496 50:0 +96%

AAA 10MHz, QPSK, PUSC, 3 CTRL symbois)

519 66.48 18.33 50.0
500 65,78 17.74 50.0

Ni<) XNl XIN(=C|  XIN(<] XN XINF<| XN XN XN XIN(<| xiN=<] o xIN|=<] xIN|=<] xIN[=<| xIN|<] x|N|<] >
&
-
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10303- IEEE B02.160 WIMAX {31:15, Sms, X | 488 8579 | 1792 | 496 500 | 296%
AAA 10MHz, B4QAM, PUSC)

Y | 4893 66.10 8.14 50.0
Z A4.76 8541 7.53 0.0
10304- IEEE B02.168 WIMAX (29/18, Sms, X 4.70 65.67 T4z 417 500 | =96%
AAA 10MHz, 64QAM, PUSC)
Y | 475 8587 | 17.62 50.0
Z | 457 8527 | 17.01 50.0
10305- | |EEE 802.16e WIMAX (31:15, 10ms, X 4.37 6794 | 19560 | 602 350 | 296%
AAA 10MHz. 64QAM, PUSC, 15 symbols)
Y | 433 6788 | 1963 35.0
Zz 423 | 6743 | 1890 35.0
10306~ | IEEE 802.16e WIMAX (28:18, 10rms, X | 466 6687 | 1915 | 6.02 350 | =86%
AAA 10MHz, B40AM, PUSC, 18 symbols)
Y 4.65 56.91 .28 35,
Z | 455 66.53 71 35.
10307~ IEEE 802.16e WIMAX (29:18, 10ms, X | 455 66.88 .08 | 602 35. £98%
AAA 10MHz, QPSK. PUSC. 18 symbols}
Y | 454 67.00 | 19.21 350
Z | 443 66.58 | 18,61 35.0
10308- | JEEE 302.166 WIMAX (29:18, 10ms, X 4.53 67.21 19.24 | 602 350 | 298%
AAA 10MHz, 16QAM, PUSC)
Y | 452 67.24 | 19.37 35.0
— Z | 44 B6.79 | 1875 35.0
10308- IEEE 802.16e WiMAX (29:18, 10ms, X 470 6705 | 1829 | 602 350 | 298%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)
Y 470 67.11 19.42 350
z 458 | 6667 | 18.83 350
10310- IEEE B02 16e WIMAX (29,18, 10ms, X 48 6694 | 1972 | 602 350 | 296 %
AAA 10MHz, QPSK, AMC 2x3. 18 symbols)
¥ 4.60 66.97 | 19.26 35.0
z 4.50 66.58 | 18.68 35.0
10311+ LTE-FDD (SC-FDMA, 100% RB, 15 X 296 6849 | 1605 | 000 | 1500 | *96%
AAD MHz QPSK)
Y 3.03 68.88 | 16.25 150.0
Z 271 6696 | 1510 150.0
10313- iDEN 1:3 X 4.96 7998 | 1992 | 699 700 [ +96%
AAA
Y| 733 8506 | 2081 70.0
Z 3.06 7373 | 1675 70.0
10314~ | iDEN 16 X | 1049 8579 | 2760 | 1000 | 300 | *96%
AAA
Y | 1218 99.13 | 2882 30.0
Z 540 8458 | 2381 300
10315~ | IEEE 802,11b WiFi 2.4 GHz (DSSS, 1 X 1.03 6350 | 1502 [ 047 | 1500 | £86%
AAB Mbps. 96pc duty cycle)
Y 1.07 8388 | 1527 150.0
Z 0.97 6227 | 1382 150.0
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.48 6660 | 1630 | 017 | 1500 | =96%
AAB OFDM, & Mbps, 96pc duty cycle)
Y 4.50 6673 | 1633 150.0
Zz 4.38 66.27 5.98 1500
10317~ IEEE 802,11a WiFi 5 GHz (OFDM, 6 X 448 66.60 530 | 017 | 1500 | =296%
AN Mbps, 96pC duly cycie)
Y | 450 6673 | 1633 150.0
. z 4.38 6627 | 1598 150.0
10400- IEEE 802, 11ac WIFi {20MHz, 84-QAM, X | 456 6685 | 1623 | 000 | 1500 | £96%
AAD $9pc duty cydia) —
Y 459 67.00 | 16.27 150
L Z 4.44 66.50 | 15.80 150.(
10401+ IEEE BOZ 11ac WIFT (40MHz, 84-QAM, X 532 67.13 | 1648 | 000 | 1500 | 196%
AAD S9pc duty cycle)
Y 5.30 6714 | 1644 150.0
Z 5.18 6670 | 16.14 150.0
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10402- | IEEE BOZ.11ac WiFi (B0MHZ, 64-QAM, | X | 554 | 6728 | 1641 | 000 | 1500 | +96%
AAD 99pc duty cydie)

Y 58 7. 6.43 50.0

Z | 545 7.00_| 1617 50.0
10403- | COMAZ000 (1xEV-DO, Rev. 0) X A2 | 66.14 B4 | 000 | 1150 | t06%
AAB

Y 26 | 67.56 | 1285 115.0

Z | 084 | 6290 | 947 115.0
10404- | CDMAZ000 (1xEV-D0. Rav. A) X A2 | 6614 | 1184 | 000 | 1150 | £8.6%
AAB

¥ | 126 | 6758 | 1285 15.0

Z | 084 | 6290 | 947 15.0
10406- | COMA2D00, RC3, 5032, SCHO, Full X | 100, 12547 | 3186 | 000 | 1000 | £66%
AAB Rate

Y | 2102 | 10287 | 2598 100.0

Z | 100.00 | 129.86 | 33.20 100.0

X | 10000 | 13252 | 3483 | 323 | 800 | £88%

10410 LTE-TDD {SC-FDMA, 1 RB, 10 MMz,
AAF QPSK, UL Sublframe=2347838,
Subframe Conf=4)

100,00 | 12898 | 33.11 800
100.00 | 13925 | 3749 80.0
96 | 6272 | 1440 | 000 | 1500 | £98%

10415. | IEEE B0Z.11b WiFi 2.4 GHz (DSSS, 1
ARA Mbps, S9pc duty cycle)

Y
z
X
42 1.00 63.06 14 64 150.0
zZ | 0; 6166 | 13.28 150.0
10416- | IEEE 802.11g WiFi 2.4 GHz (ERP- X | #.42 B6.55 | 16.18 | 000 | 1500 | +9.6%
AAA OFDM. 6 Mbps. 99pc duty cycle) - -
Y | 445 | 6668 | 16.21 1500
Z | 432 | 6622 | 1586 150.0
10417- | IEEE B0Z.11a/n WIFI 5 GHz (OFDM,6 | X | 4.42 | 8655 | 16.18 | 000 | 1500 | £96%
AAB _Mbps, $5pc duly cycls) -
Y 4,45 66.68 16.21 150.0
Z | 432 | 6622 | 1586 150.0
10418- | [EEE B0Z.11g WIFI 24 GHz (DSSS- X | 441 | 8673 | 1621 | 000 | 1500 | £956%
AAA QOFDM, 6 Mbps, 99pc duty cycle, Long
preambule)
444 | 6686 | 1625 150.0
Z | 43 6630 | 1589 150.0
10419« |EEE B02.11g WiFI 2.4 GHz (DSSS- X 4.43 BB.67 16.21 0.00 150.0 +96%
ARA OFDM, 6 Mops, 99pc duty cycle, Short
preambule)
Y | 446 | ©680 | 16,24 150.0
Z | 433 | 6634 5.88 50.0
10422- | [EEE B02.11n (HY Greenfieid, 7.2 Mbge, | X | 454 | 66668 | 1622 | 000 500 | £86%
AAB BPSK)
Y| 457 | o679 | 16286 50.0
Z 444 656.34 5.91 50.0
10423- | IEEE B02.11n (HT Greenfied, 43.3 X| 489 | 6694 | 1632 | 000 | 150.0 | 86 %
AMB Mbps, 16-QAM)
Y 4.72 67.08 16.36 50,
= Z |_as7 66.61 | 16.01 50. |
10424 IEEE 802.11n (HT Greenfiekt, 72.2 X 461 66.90 .30 0.00 150, £96%
A28 Mbps, 64-QAM)
Y | 484 | 67.03 33 150.0
Z | 450 | o656 98 150.0
10425- | [EEE B0Z.11n (HT Groenfeld, 15 Mbps, | X | 5.2 | 67.18 51 | 000 | 1600 | £96%
| AAB _BPSK)
Y | 5.25 67.27 | 1651 150.0
Z | 514 §6.90 | 16.25 1500
10426- | IEEE B0Z.11n (HT Greenfield, 90 Mbps, | X | 527 6730 | 1656 | 000 | 150.0 | +9.6%
16-QAM)
Y | 627 | 6735 | 1655 150.0
Fd 5147 67.01 16.30 150.0
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10427- | JEEE 802.11n (HT Greenfeid, 150 Mbps,
AAB 64-DAM)

525 67.18 | 1850 | 000 | 1500 | +96% |

5.26 67.26 16.50 1504

5.14 66.83 16.21 1504
1:40» LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) 416 | 7119 | 18.14 | 000 | 1500 | £96%

413 70.88 | 17.97 150,

392 7023 | 17.3% 150
10431~ LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) 406 67.10 16.08 0.00 150, +06%
AAD

410 | 6725 | 16.16 150.0

387 | 6663 | 1585 150.0
10432- | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) 437 | 6696 | 1623 | 000 | 1500 | 95%
AAC

441 87.10 | 16.27 150,

426 | 6658 | 1586 150.0
10433 | LTE-FDOD (OFDMA, 20 MHz, E-TM 3.1) 463 | 6893 | 1632 | 000 | 1500 | £96%
AAC

466 | 6706 | 16.35 50.0

452 | 6659 | 16.00 150.0
10434- | W-COMA (BS Test Model 1, 64 DPCH) 426 | 7202 | 1799 | 000 | 1500 | 296%
AAA

421 | 7170 | 1785 150.0

392 | 7088 | 17.00 150.0 ]
10435 | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 100.00 | 13227 | 34,71 | 323 | 800 | 296%
AAE QPSK, UL Subframe=234.789)

100,00 | 128.74 | 32.99 80.0
100.00 138.97 37.38 50.0

10447- | LTE-FDD (OFDMA, 5 MHZ, E-TM 3.1,
AAD Clipping 44%)

332 66.96 1514 0.00 1500 | 496%

337_| 6718 | 1528 150.0
== 313 | 6617 | 1441 150.0

10448- | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, 391 | 6688 | 1506 | 000 | 1500 | +96%
AAD Clippin 44%)

395 | 6704 | 1602 150.0

378 | 6641 | 1550 150.0 ==
10449~ | LTE-FOD (OFDMA, 15 MHz, E-TM 3.1, 420 | 6678 | 1612 | 000 | 1500 | t96%
AAC Cliping 44%)

423 | 6663 | 1647 150.0

409 | 6639 | 1575 160.0
10450- | LTE-FOD (OFDMA, 20 MHz, E-TM 3.1, 441 | 6670 | 1617 | 000 | 1500 | 296%
AAC | Clipping 44%)

4.44 66.84 | 16.21 150.0

431 | 6634 | 1584 160.0
10451- | W-COMA (BS Test Model 1, 64 DPCH, 316 | 6692 | 1455 | 000 | 1500 | *96%
AAA Clipping 44%) -

322 | 6720 | 1475 1500

293 | 6593 | 1364 150.0
70456- | IEEE BOZ.11ac WiFi [160MHz, G4-GAM, 6.17 | 6785 | 1673 | 000 | 1500 | *96%

ARB | 9pc duy cycle}

616 6790 | 1671 150.0

6.12 67.67 | 1658 150.0
10457- | UMTS-FOD (DC-HSDPA) a1z 6522 | 1589 | 000 | 1500 | +96%
AAA

375 | 6535 | 1502 150.0

366 | 6493 | 1556 150.0
10458 | COMA2000 (1xEV-DO0, Rov, B, 2 383 7082 | 17.07 | 000 | 1500 | 96 %
AAA carmiers)

3.84 7086 | 17.09 150.0

3.45 §9.27 | 1584 150.0

10459- CDMA2000 {1xEV-DO, Rev. B, 3
AAA cariers)

495 66.68 18.05 | 0,00 1500 | 2986%

ni<l xinl<] xIN|<l  xINl=] xiNi<] xinf<] xiN|<]  xin]] xIN|=<] XN=<] XN XN XN XN XN XINE| 3¢

4.90 58.38 17.86 150.0
877 68.23 17.54 150.0
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10460~ UMTS-FDD (WCDMA, AMR) X 0.83 67.74 15.57 0.00 1500 | £96%
AAA

Y 0.90 68.60 16.23 150.0
Z 0.68 64.30 13.06 150.1
10461 LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 10000 | Y3846 | 37.60 329 BO.0 £06%
AAA QPSK. UL Subframe=2.3.4.7 5.9)
Y | 10000 | 13354 | 3546 80.0
Z 100.00 14534 40.34 B80.0
10462- LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz. X 100.00 1315 2689 323 80.0 £06%
AAA 16-QAM. UL Subframe=2,3.4.7,8,9)
Y 12.26 87.96 9.03 80.0
Z | 10000 | 117.04 | 27.13 0.0 _
10463~ LTE-TDO (SC-FDMA, 1 RB, 1.4 MHz, X | 10000 | 10741 | 2325 3.23 850.0 298 %
AAA 64-QAM, UL Subframe=2,3.4.7.8.9)
Y 1.73 67.17 85 50.0
Z | 10000 | 10944 | 2370 80.0
10464- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 10000 | 13583 | 3822 323 80.0 +96%
AAB QPSK, UL Subframe=2,34.7 8,9)
Y 0000 | 131.14 | 3397 BO.|
z 00.00 | 142.97 | 39.01 B0,
10465 LYE-TDD (SC-FDMA, 1 RB, 3 MMz, 16 X 0000 | 19223 | 2647 323 80. +96%
AAB UL Subframe=2,34.7
Y 5.34 79.32 16.48 £0.0
Z | 100.00 | 11581 | 26.57 0.0
10468 LTE-TDO (SC-FDMA. 1 RB, 3 MHz, B4~ x 14,68 88,25 18.68 323 80.0 06 %
AAB QAM, UL Sublrame=2,3 4,7,8.9)
Y 1.42 65.25 0.80 80.
z 100.00 108.37 23.23 80,
10467 LTE-TOD (SC-FDMA, 1 R8, 5 MHz, X | 100,00 | 13633 | 3640 323 BO. +06%
AAE QPSK, UL Subframe=2,3.4,7 8.8)
Y 100,00 131.51 34.13 80.0
Z | 100.00 | 14345 | 39.21 80,0
10468~ LTE-TDD (SC-FDMA, 1 R8. 5 Mz, 16- X | 10000 | 11255 | 268 323 B0.0 96%
AAE QAM, UL Sublrame=2,34,7.8.9)
Y 6.54 81.46 17.15 80.0
S Z | 10000 | 116.26 | 26.77 80.0
10469~ LTE-TDD (SC-FDMA, 1 RB, § MHz, 64- X 16.31 §9.29 18.95 3.23 80.0 296%
AAE QAM, UL Subframe=2,34.7.8.9)
Y 143 | 6531 083 80.0
Z | 10000 | 10844 | 2325 B0.0
10470- LTE-TDD (SC-FOMA, 1 RB, 10 M=z, X | 10000 | 13840 | 3642 3.23 80.0 2968 %
AAE QPSK, UL Subframe=23.4.7.8.9)
(B 100.00 131.56 3415 80.0
Z | 10000 | 14355 | 39.25 80.0
10471 LTE-TDD (SC-FOMA, 1 RB. 10 MHz, 16- | X 100.00 11247 2557 323 B0.0 296 %
AAE QAM, UL Subframe=2,34,7.8.9)
Y 6.43 81.26 17.07 80.0
Z | 10000 | 116.16 | 26.72 60.0 o
10472- LYE-TDD (SC-FOMA. 1 RB, 10 MHz, 64- | X 15.68 B8.86 18.81 3.23 80,0 £968%
AAE QAM, UL Subframe=2,3.4.7.8 9}
Y 1.42 85.22 0.78 80.0
Z | 10000 | 10830 | 2319 80.0
10473 LYE-TDO (SC-FOMA, 1 RB, 15 Mz, X | 10000 | 13836 | 3640 323 80.0 +96 %
QPSK, UL Subframe=2,3.4,7.6.9)
Y | 100.00 3152 | 34.1¢ 80.
e Z | 100.00 14351 | 392 80,
10474~ LTE-TDO (SC-FDMA, 1 RB, 15 MHz, 16- | X | 100.00 11248 ¥ 3.23 80. $06%
| AAE QAM, UL Subframe=23,4,7.8.9)
Y | 632 | 8109 | 1702 80.0
Z | 10000 | 11618 | 26.72 80.0
10475 LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 684- | X 14.93 8840 18.70 3.23 80.0 96 %
AAE QAM, UL Subframe=2,3.4.7.8.9)
Y 1.41 65.18 10.76 80.0
Z | 10000 | 10833 | 23.20 80.0
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10477- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 16- | X | 10000 | 11218 | 2543 | 323 | 800 | £96%
AAF QAM, UL Sublrame=2,3.4,7.8.9)

Y | 54z | 7947 | 1850 800
Z | 10000 | 11579 | 2655 80.0
10478- | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, 64- | X | 13.76 | £7.56 | 1847 | 323 | 800 | £9.6%
AAF OAM, UL Subframe=2,3.4,7.8.9)
Y| 140 | 6509 | 10.71 800
Z | 10000 | 108.20 | 23.14 80.0
10479- | LTE-TDD (SC-FOMA. 50% RB, 14 MHz, | X | 8995 | 12832 | 3503 | 323 | 800 | £96%
ARA OPSK. UL Subframe=2.3.4.7.6.9) -
Y | 1402 | 9776 | 2684 800
Z 1 10000 | 132.70 | 3643 80.0 —
10480- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 10000 | 117.40 | 2850 | 323 | 800 | £96%
AAA | 16-QAM, UL Subframe=2,34,7,8.9) _
Y | 1227 | eser | 2187 0.
Z | 10000 | 119.38_| 3010 80
10481- | LTE-TDD (SC-FOMA, 50% RB, 14 MHz, | X | 47.27 | 10549 | 26.10 | 323 | 800 | Z06%
AAA 64-0AM, UL Subframe=2.34,7,3.9)
Y | _B10 | B251 | 16.45 800
Z | 10000 | 116.46 | 28.67 0.0
10482- | LTE-TOD (SC-FOMA, 50% A8, 3MHz, | X | 3.1 | 7464 | 17.60 | 223 | 800 | =08%
AAB QPSK. UL Subframe=2.34.7,8.9)
Y | _378 7647 | 1843 800
Z | 188 | 67.00 | 13.90 80.0
10483- | LTE-TOD (SC-FOMA, 50% RB, 3MHz. | X | B02 | B244 | 1990 | 223 | 800 | 296 %
AAB 16-QAM, UL Subframe=2,3,4,7.8.9)
Y | 427 | 7384 | 1665 B0.0
Z | 845 | 8347 | 2004 0.0 ]
10484- | LTE-TDD (SCFDMA, 50% RB, 3MHz | X | 623 | 78.01 | 1674 | 223 | B0.0 | 86 %
AAB 64-QAM, UL Sublrame=2,3,4,7.8.9)
Y | 38 | 722 16.02 B0.0
Z | 617 | 7915 | 1861 B0.0 —
10485- | LTE-TDD (SCFDMA, 50% RB, 5 MHz, | X | 3.7 7684 | 1969 | 223 | 800 | +96%
AAE QPSK, UL Sublreme=2,3,4,7.5,8)
¥ | 401 | 7769 | 2016 B0.0
Z | 247 | 7047 | 1678 80.0
10486- | LTE-TOD (SC-FOMA, 50% RB, 5MHz, | X | 316 | 7036 | 1639 | 223 | 800 | +86%
AAE 16-QAM, UL Subframe2.3.4.7 5.9)
Y | 338 | 7124 | 1684 800
Z | 240 | 6652 | 1423 80.0
10487- | LTE-TDD (SC-FOMA, 60% RB, 5MHz, | X | 311 | 6973 | .10 | 223 | 800 | +96%
| AAE 64-0AM. UL Subframe=2.3.4.7.8.9)
Y | 332 | 7050 | 1654 80.0
Z | 240 | 6615 | 14.03 80.0
10488~ | LTE-TDD (SC-FDMA, 50% R8, 10 MHz, | X | 359 | 7405 | 1963 | 223 | 800 | +96%
AAE QPSK. UL Subframe=2.3.4.7,8.9)
Y | 382 | 7487 | 1887 800
Z | 286 | 7036 | 17.78 80.0
10480~ | LTE-TOD (SC-FOMA, 50% RB, 10MHz, | X | 347 | 69.68 | 17.68 | 223 | 800 | £9.6 %
AAE 16-0AM, UL Subframe=2,34,7.8.9)
Y | 350 | 7047 _| 1789 B0,
Z | 295 | 6750 | 1643 80.
10490 | LTE-TDD (SCFDMA, 50% RB, 10MHz, | X | 345 | 6044 | 17.57 | 223 | 800 | +96%
AAE £4-QAM, UL Subframe=2,34,7.8,9)
Y | 358 | 6991 | 1778 B0.0
Z | 304 | 6r48 | 1639 80.0
10491- | LTE-TDD (SCFDMA, 50% RB, 15MHz. | X | 370 | 7176 | 18.84 | 223 | 800 | 296 %
| AAE | OPSK, UL Sublrame=23,47.8,8)
Y| 388 | 7244 | 1941 80.0
ea Z | 316 | 6923 | 1759 80.0
10482- | LTE-TOD (SC-FOMA. 650% RB, 15 MHz. | X | 365 | 6852 | 1753 | 223 | 800 | 96%
AAE 16-QAM. UL Sublrame=2.3.4.7.8.9)
Y | 377 | 6897 | 171 80.0
Z | 333 | 6705 | 1663 80.0
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10493~ | LTE-TOD (SC-FOMA, 50% RB, 15MHz, | X | a71 6836 | 1746 | 223 | B0.0 | =96%
AAE £4-QAM, UL Subframe=2,3.4.7.8,9)

— Y | 383 66.79 764 0.0

Z | 339 66,95 5.58 80.0
10494. | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 406 7348 )41 | 223 | BO.O | =96%
AAF OPSK, UL Subframe=2,3,4.7.8.9)
Y | 429 74.26 971 0.0
Z | 337 70.45 7.92 80.0
10495 | LTE-TOD (SC-FDMA, 50% RB, 20 MHz, | X | 388 66.86 775 | 223 | 800 | £96%
AAF 18-QAM, UL Subly 2,34789)
Y | 380 6032 | 1792 B0.
z 34 67.30 | 16.82 80.
10496~ | LTE-TDD (SC-FOMA, 50% RB, 20 MHz. | X | 3.75 6855 | 17.64 | 228 | 80 06 %
AAF 84-0AM. UL Sublrame=2,3.4.7.6.9)
Y | 387 68.99 7.80_ 80,
Z | 343 | 67.12 6.77 0.
10487- | LTE-TDD (SC-FOMA, 100% RB, 14 3 53 66.84 306 | 223 | B0 96 %
AbA MHz, OPSK, UL Subframe=2.3.4,7.8.9)
Y | 231 6941 | 1435 80.0
Z | 118 61.51 | 9.60 80.0 ]
10498 | LTE-TDD (SC-FOMA_ 100% RB, 14 X | 124 6000 | B45 | 223 | B0.O | 296%
AAA MHz, 18-QAM, UL
Subframe=2,3,4.7.8.6)
Y | 136 60.85 | 9.10 80.0
Z| 120 6000 | 787 80.0
10495- | LTE-TDD (SC-FOMA. 100% RB, 1.4 X | 126 60.00 | 829 | 223 | B00 | £96%
AAA MHz, 84-QAM, UL
Subframe=2,3,4.7.8.6) e
Y | 130 6021 | 854 80,
Z | 121 60.00 | 7.71 [
10500- | LTE-TDD (SC-FOMA, 100% RB, 3MHz. | X | 3.56 7515 | 1952 | 2.23 | B0. 96 %
AAB QPSK. UL Subframe=2,3.4.7.8.9)
¥ 82 7608 | 19.92 80.0
Z | 262 7035 | 17.15 | so@
10501- | LTE-TDO (SC-FOMA, 100% RB, 3 MHz. | X 329 7030 | 1697 | 223 | 800 | +96%
AAR 16-QAM, UL Subframe=2,34,7,8.9)
) Y | 348 7096 | 17.30 80.0
Z | 268 6727 | 1522 60.0
10502- | LTE-TDD (SC-FDMA, 100% RB, 3MHz. | X | 333 | 70.05 | 1679 | 223 | 800 | +96% |
AAB UL 34,7,89)
Y| 38 7071 | 17.12 80.0
Z | 2712 6741 | 1507 80.0
10503- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz. | X | 354 7381 | 1852 | 223 | 800 | 296%
AAE QPSK. UL Subframe=2,3.4,7.6,9)
Y 377 7455 | 1986 80.0
Z | 282 70.17 | 17.69 80.0
10504- | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | % | 3.35 6957 | 1761 | 223 | 800 | =96%
AAE 16-CAM, UL Sublrame=2.34,7,8,9)
Y 348 70.07 17.83 80.0
z  §; 6749 | 16.37 80.0 =]
10505~ | LTE-TDO (SC-FOMA, 100% RB, 5 MHz, | X 4 6334 | 175 223 | 800 | £86%
AAE 64-0AM, UL Sublrame=2.34.7.8.9)
[=— Y | 356 8982 | 1772 80.0
Z 1 302 6739 | 1633 80.0 ]
10506- | LTE-TDD (SC-FOMA, 100% RB, 10 X | 403 7332 | 1933 | 223 | 800 | £96%
| AAE Mz, QPSK, UL Subframe=2,3.4.7.8.9)
Y1 425 7411 | 19.64 80.0
Z | 335 7032 | 17.85 80.0
10507- | LTE-TDD (SC-FDMA, 100% RB. 10 X | 367 6879 | 1771 | 223 | 800 | 296%
AAE Mz, 16-QAM, UL
Subframe=23.4.7 8.9)
Y | 379 6926 | 17.80 80.0
Z | 333 6724 | 1678 0.0
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10508- | LTE-TOD {(SC-FDMA, 100% RB, 10 X[ 374 6847 | 1758 | 223 | 800 | £086%
AAE MHz, BA-QAM, UL

Subframe=234,7,8.9)
Y | 386 68.92 | 17.76 80.0
= Z | 342 67.06 | 1673 80.0
10508- | LTE-TDD (SC-FDMA, 100% RB. 15 X | 829 7160 | 1860 | 223 | 800 | t96%
AAE MHz QPSK, UL Subframe=23.4,7,8.9) o
Y | 448 7224 | 18.84 80.0
Z | 376 69.45 | 17,50 80.0
10510- | LTE-TDD {SC-FDMA, 100% RB, 15 X | 412 6830 | 17.60 | 223 | 80.0 | +96%
AAE Mz, 16-0AM. UL
Subframe=234 7,8.9)
Y | 424 6875 | 171.76 80.0
B Z | 382 67.07 | 16.86 80.0
10511~ | LTE-TDD (SG-FDMA, 100% RS, 15 X | &7 6808 | 1752 | 223 | 800 | £96%
AAE Mz, 54-QAM, UL
Sublrame=2,3.4,7.8.9)
Y | 429 BB.47 | 17.67 60.0
Z | 389 6600 | 16.82 80.0
10512- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 464 7338 | 1919 | 223 | BOO | +96%
AAF MHz, QPSK, UL Subframe=2,3.4,7,6,9)
Y | 479 TANT 549 80.0
2 | 384 70,62 .86 60.0
10513- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 401 58.56 772 | 223 | 800 | £96%
AAF MHz, 16-CAM, UL
Subframe=2.3 4,7,8,9)
Nl ats 03 | 17.82 0.0
Z | 370 67.20 | 1693 80.0
10514- | LTE-TDD {SC-FDMA, 100% R8, 20 X | 403 6811 | 1757 | 223 | 800 | £98%
AAF MHz. BA-DAM, UL
Subtrames2.3.4,7,8.9) —
Y | 415 8855 | 17.73 80.0
Z | 375 66.88 | 1084 80.0
X | 092 6289 | 1444 | 000 | 1500 | t96%

10515 | IEEE B02.11b WiFi 2.4 GHz (0SSS, 2
Mbps, 89pc duty cycle)

0.98 .25 14.71 150.0

087 81.74 13.25 150.0
10516~ |EEE B02.11b WIF| 2.4 GHz [DSSS, 5.5 .56 70.18 1662 0.00 1500 +96%
AAA___| Mbps. 96pc duty cycle) .

0.63 7155 17.72 150.0

040 | 6442 | 1264 150.0
10547~ IEEE 802.11b WIFi 2.4 GHz (DSSS. 11 0.76 54 69 14.84 0.00 150.0 £96%

AAA___| Mbps, 99pc duty cycle]

0.81 8522 | 15.36 150.0
0.69 | 6267 | 1315 150.0
441 6663 | 16.16 | 000 | 1500 | *#96%

10518- | IEEE B02.11ah WiFl 5 GHz (OFDM, 9
AAB Mbps, B8pc duty cyde)

344 | 6677 | 1620 150.0
— S 4. 66.30 | 1583 150.0
10618 | IEEE 802.11am WiFi 5 GHz (OFDM, 12 57 | 6683 | 16.27 | GO0 | 1500 | =66%
AAB Mops, 99pc duty cyde)
460 | 6606 | 16,30 150.0
446 | 6640 | 15.94 150.0 1
443 | 6678 | 1618 | 000 | 1500 | s96%

10520 | IEEE 802.11ah WIFI 5 GHz (OFDM, 18
Mops, 99pc duty cyca)

4.45 66.91 16.22 150.0

432 | 6641 | 1584 150.0
435 | 6676 | 1616 | 000 | 1500 | +96%

10521~ | IEEE BOZ 11aMm WiFI 5 GHz (OFDM, 24
__Mbos, $9pc duty cycls)

439 | 6690 | 1620 150.0
425 | 6637 | 1581 150.0
442 | 6689 | 1627 | 000 | 1500 | +66%

10522- | EEE 802.11aM WiFI 5 GHz (OFDM, 38
Mbps, G9pc duty cycle)

445 | 6703 | 1631 150.0
431 | 6651 | 1592 150.0

N XN XINI<|  XIN|<| XN XN XN XN
N
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10623~ | IEEE 8021 1:m WiFi 5 GHz (OFDM, 48 | X | 432 6679 | 16.13 | 000 | 1500 | *96%
| AAB | Mbps, 98pc duty cycle) .
Y | 435 6693 | 16.17 150.0
Z | a2 6644 | 1580 150.0
10524- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 | X | 4.36 6681 | 1624 | 000 | 1500 | 296 %
| AAB | Mbps. 99pc duty cycle) L.
Y | 439 6695 | 1827 150.0
Z | 425 6644 | 1589 150.0
10525- | IEEE 802.11ac WiFi (20MHz. MCS0, X | 438 6588 | 1584 | 000 | 1500 | 296%
AAR 98pc duty cycle)
Y | 440 6602 | 1588 150.0
[ Z | 427 8552 | 1551 150.0
10626- | IEEE 802.11ag WiFi (20MHz. MCST1, X | 452 6620 | 1507 | 000 | 1500 | +96%
AAB _99pe duty cycle)
Y | 455 6635 | 16.01 150.0
Z | 440 6582 | 1563 150.0
10627- | [EEE 802.11ac WIFI (20MHZ, MCS2, X | 444 6616 | 1501 | 000 | 1500 | 96 %
AAB | 99pc duty cycle)
Y | aas 6631 | 1505 150.0
Z | _a33 6577 | 15.56 1504
zqgs- IEEE 802.11ac WIF| (20MHz, MCS3, X | a4E 6618 | 1584 | 000 | 1500 | +96%
99pc duty cycle)
Y | 448 6632 | 1508 150.0
Z | 434 6579 | 1550 150.0
mzm [EEE 802.118¢ VIl (20MHZ, MGS4, X | 448 6618 | 1554 | 000 | 1500 | 296%
- 99pc duty cycle)
Y | 449 6632 | 1598 150,
Z | 43 6579 | 1559 150. ]
10531- | IEEE 802,118 Wik (20MHz, MCS6, X | 444 66.24 | 1583 | 000 | 150 166%
AAB ag cyde)
- Y |_aar 6639 | 1508 150.0
Z | 431 6582 | 1557 150.0
10532- | IEEE 802, 11ac WiFi {20MHz, MCS7, X | 431 6609 | 1586 | 000 | 1500 | 296%
AAB 99pc duty cycie)
Y | 4.34 6624_| 1501 150.0
Z | aic 6567 | 1549 150.0
10533- | IEEE 802.11ac WiFi (20MHz, MCS8, X | 447 6625 | 1584 | 000 | 1500 | +96%
AAB 99pc duty cyde)
Y | 450 630 | 1508 150.0
Z | 435 6585 | 1559 150.0
10534 | IEEE 802, 11ac WiFi (40MHz, MCS0, X | 502 6626 | 1602 | 000 | 1500 | £96%
AAB S9pc duty cyce)
Y | 504 6638 | 16.04 150.0
Z | 492 6593 | 1574 150.0
10535- | IEEE 802.11ac WIFi (40MHz, MCS1, X | 508 6644 | 1611 | 000 | 1500 | £98%
AAB 99pc duty cycia)
Y | 510 6655 | 16.12 150.0
Z | _aar 6608 | 15.82 150.0
;%w |EEE 802.11ac WIFI (40MHz, MCS2, X | 498 6640 | 1607 | 000 | 1500 | +96%
_ 99pc duty cycie}
Y | 498 56.52 509 150.0
Z | a8s 66.05 | 15.77 150.0
10537- | IEEE BOZ.11ac WiFi (40MHz, MCS3, X | B01 6636 | 1605 | 000 | 1500 | £96%
AAB S9pc duty cycle}
Y | 603 66,47 o7 50.0
Z | 491 §6.03 77 50.0
10538 | IEEE BOZ.11ac WiFi (A0MHz, MCS4, X | 509 6636 | 1600 | 0.00 500 | £96 %
L AAB | 89pc duty cycle)
Y| 511 6647 5.11 150.0
Z | ag8 66.03 5.1 50.0
10540- | IEEE BOZ.11ac WiFi (40MHz, MCS6, X | 602 66,34 510 | 0.00 500 | £96%
| AAS cycie}
Y | 504 8646 | 16.12 150.0
Z | a9 8509 | 1581 160.0
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10541~ | IEEE 802 11ac WiFi (A0MHz, MCS7, X | 500 6622 | 1603 | 000 | 1500 | +96% |
AAB S8pc duty cyclo)

Y | 502 6635 | 16.05 150.0
Z | 489 | 6587 | 1573 150.0
‘;%2- 1EEE BOZ 11ac WIFI (40MHz, MCSB, X | 515 6632 | 1610 | 000 | 1500 | £9.6%
$9pc duty cycle)
Y | 6517 6644 | 1611 150.0
Z | 505 | 6600 | 1582 150.0
ms- 1EEE B2 11ac WiF) (40MHz, MCS8, X | 52 6634 | 1613 | 000 | 1500 | +868%
_ 99pa duty cycle}
Y | 524 6646 | 16.14 50
Z | 512 66.07 | 1588 150, ==
10544- | IEEE BOZ.11ac WiFi (B0MHz, MCSO0, X | 535 6635 | 1602 | 000 50 +96%
AAB 9apc duty cycle)
Y | 537 66.48 | 16.04 150,
Z| 52 6604 | 1576 150.0
10545- | IEEE BO2.11ac WIFI (B0MHz, MCS1, X | 554 8682 | 1621 | 000 | 1500 | +96%
ArB _99pc duty cycls)
Y | 555 6690 | 1620 150.0
Z | 545 6652 | 1596 150.0
;?a‘e- IEEE :ozmcwr- (BoMHzZ, MCS2, X | 539 6650 | 1608 | 000 | 1500 | +96%
B9pc duty cycle)
Y | 541 6663 | 16.08 150.0
. e Z | 530 8617 | 1519 150.0
10547- | IEEE BO2.11ac WiFi (80MHz, MCS4, X | 547 6659 | 1610 | 000 | 1500 | +96%
LAAB | 99pc duly cycle)
Y | 548 66.70 | 611 150.0
e = Z | 538 6629 | 1585 150.0
10548~ | IEEE 602.11ac Wiri (B0MHz, MCS4, X | 569 6746 | 1651 | 000 | 1500 | t9.6%
99pc duty cycle)
v 68 | 6748 | 1648 150.0

== Z .57 6705 | 18.29 150.0
10550 | IEEE B02.11ac WiF: (BOMHzZ MCSE, X 45 6665 | 1615 | 000 | 1500 | +96%
AAB | 99pc duly cycle)

Y 45 6673 | 1614 150.0
Z 36 6647 _| 1591 150.0
10551- | IEEE 802.11ac WiFi (80MHz, MCS7, X 42 6656 | 1606 | 000 | 1500 | +96%
| AAB 99pc duty cycle)
Y | 543 6668 | 16.08 160.0
Z | 530 66.18 | 15.77 150.0
10552- | IEEE 802.11ac WiF| (B0MHz, MCSS, X | 535 6642 | 1600 | 000 | 1500 | =96%
AAB | 99pc duty cycle) N s .
Y | 538 §6.56 | 16.02 150.0
—— Z | 526 6612 | 1574 150.0
10553- | IEEE 802.11ac WiFi (80MHz, MCS8, X | 5.42 6642 | 1603 | 000 | 1500 | +96%
AAB 99pc duty cycie)
Y | 6544 6655 | 16.05 150.0
Z | 533 | 8610 | 1577 150.0
10554. | IEEE 802 11ac WiFi (160MHz, MCSD, X | 877 6871 | 16.11 | 000 | 1500 | +96%
AAC S9pc duty cycle)
Y 578 6682 | 16.12 150.0
£ 3.69 86,41 15.87 150.0 =l
10555- | IEEE BDZ 11ac WiFi (160MHz, MCS1, X 589 6700 | 1624 | 000 | 1500 | +96%
AAC S9pc duty cycle)
Y 589 67.10_| 16.24 150,
Z 5.79 6668 | 1500 150,
10556- | IEEE B02.11ac WiFl (160MHz, MCS2, X 581 67.07 | 16.26 | 000 | 1500 | £9.6%
AAC 99pc duty cycle)
Y 92 6747 | 16.27 150.0
= z 5 83 6677 | 1603 150.0 =
10857 | IEEE B02.11ac WiF1 ( 160MHz, MCS3, X 87 6693 | 16.21 | 000 500 | £96%
AAC 99pc duty cycle)
Y | 588 | 67.05 | 1622 150.0
Z | 578 6662 | 1597 150.0
Certificate No: EX3-3797_Nov18 Page 32 of 39

F-TP22-03 (Rev. 01) Page 72 of 88



F-TP22-03 (Rev. 01)

Report No. HCT-SR-1908-FC002

EX3DVa- SN.3797 November 22, 2018
10658~ | IEEE 802.11ac WiFi {160MHz, MCS4, X | 501 6708 | 16.30 | 000 | 1500 | +96%
AAC 99pc duty cycle)

Y | 5892 6720 | 16.31 1500

Z 1 580 €673 | 16.04 150.0
10560- 802.11ac WIFI {160MHz, MCS6, X | 590 6693 | 1627 | 000 | 1500 | +98%
AAC _99pc duty cycle) -

Y | 582 6700 | 1628 150.0

Z 1 581 6662 | 16.02 150.0
10661- | IEEE 802 11ac WIFI (160MHZ MCS7, X | 584 €654 | 1630 | 000 | 1500 | +96%
AAC $9pc duty cyda)

Y- 5.85 67.04 1634 150.0

= — Z | 575 6662 | 1605 150.0
10562- | IEEE 802.11ac WIFI (160MHz MCS8, X | 582 | 67.19 | 1643 | 000 | 1500 | t96%
AAC 99pc duty cydle)

Y | 5893 673 1645 150.0
Z | 580 6.8 1615 150.0
10663 | IEEE 802 11ac WIFI (160MHz. MCS3, X | 6.0 6712 | 16.36 | 000 | 1500 | 29.6%
AAC 99pc duty cycla)
Y | 801 6720 | 1635 150,
Z | 591 6678 | 1611 150.
10664- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 473 €670 | 1633 | 046 | 1500 | +96%
AAA OFDM, 9 Mbps. 99pc duty cycie)
Y 78 68.85 16.37 150.0
Z 4.64 541 16.03 50.0
10565- | IEEE 802,110 WiFl 2.4 GHz (DS8S- X | 494 6713 | 1664 | 046 | 1500 | 296%
AAA OFDM, 12 Mbps, 89pc duty cycie)
Y | 497 6725 | 16.67 1500
= = Z | 484 18.35 150.0
10666- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 478 6606 | 1645 | 046 | 1500 | +96%
AAA OFDM, 18 Mbps, S8pc duty cycie)
Y | 481 6709 | 1649 150.0
IS Z | 467 8663 | 1615 150.0
10567~ {EEE B02.11g Wi 2.4 GHz (DSSS- X 4.81 67.35 16.82 0.46 1500 £36%
AAA OFDM, 24 Mbps, 883pc duty cycle)
Y 4.84 67.46 16.63 180.0
Z1 a0 6701 | 1651 150.0
10568~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.69 65.74 1623 0.46 150.0 £96%
AAA OFDM, 36 Mbps, B3pc duly cyce)
Y | 472 6650 | 16.29 150.0
Z | 458 6640 | 1501 150.0
10568 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.78 67.52 18.93 046 150.0 +96%
AAA OFDM, 48 Mbps, 880G duty cycie)
Y 4.561 67.6 16.83 150.0
= Z | 468 6719 | 1662 150.0
10570 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.60 6733 16.83 0.46 1500 +96%
AAA OFDM, 54
X 483 8744 16.84 150.0
Z | 469 | 6701 | 1653 1500
10571- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X | 110 6406 | 1541 | 046 | 1300 | t96%
AAA Mbps. 90pc duty cycls)
Y| 115 6453 | 1570 130.0
Z | 103 6272 | 14.18 130.0
;o&rz- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X | 11 6463 | 1578 | 046 | 1300 | +96%
Mbps. 90pc duty cycle)
Y 1.1€ £5.10 16.06 130.0
Z 1.03 63.13 1448 130.0
ms— IEEE 802.11b WiFi 2.4 GHz (DSSS.65 | X | 20 8699 | 2367 | 046 | 1300 | *96%
Mbps. 90pc duty cycie)
Y | 265 9142 | 2549 130.0
Z| 079 7106 | 1655 130.0
10574 IEEE 802.11b WiFi 2.4 GHz (DSSS. 11 X 1.20 70,42 18.78 046 1300 +96%
AAA Mbps, 90pc duty cycle)
Y1 126 7092 | 1907 130.0
Z 1 100 6677 | 16.35 130.0
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10575- | IEEE BO2 11g WiF 2.4 GHZ (DSSS- X | 452 | 6652 | 1640 | 046 | 1300 | =96 %
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y | 455 | 6665 | 1644 130
Z 443 66.21 16.09 130
10576- | IEEE B02 11g WiFi 2.4 GHz (DSSS- X | 455 6670 | 1647 | 0AB6 | 1300 | =96%
AAA OFDM, 8 Mbgs, S0pe duty cydie)
Y | as8 6683 | 16,51 130.
o Z | 445 6839 | 16.17 130,
10577- | IEEE B02,11g WiFi 2.4 GHz (DSSS- X | 473 696 | 1663 | 046 | 1300 | =06 %
AR OFDM. 12 Mbps, 90pc duty cycie)
Y | 476 | 6708 | 1666 130.
Z | 46 6664 | 16.32 130,

70578 | IEEE B02.11g WiFT 2.4 GHz (DS5S- X | 4.6 6711 | 1674 | 046 | 1300 | =96%

AAA OFDM, 18 Mbps, 90pc duty cycie)

Y | 486 67.21 75 130.0

Z | 4562 66.77 4 130.0
10579 IEEE 802.11g WIFi 2.4 GHz (DSSS- X 4.38 66.34 0 048 1300 296%
AAA OFDM, 24 Mbos, 90pc duty cycia)

Y |__443 6651 | 16.08 130.0

Z | 428 6598 | 1568 130.0
10680~ IEEE 802.11g Wi 2.4 GHz (DSSS- X 444 66.42 18.05 048 1300 196%
AAA OFDM, 38 Mbps, 90pc duty cycle)

Y |_a47 66.60 13 130.0

Z | 433 66.07 72 130.0 |
10881- | IEEE 802,119 WiFi 2.4 GHz (DSS6- X | 453 67,18 69 | 046 | 1300 | +96%
AAA OFDM, 48 Mbps, 80pc duly cycle)

Y | 456 | 67.28 | 16.71 130.0

- = Z | 443 66.81 | 16.37 130.0
10582- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 433 | 6611 | 1580 | 046 W00 | +96%
LY OFDM. 54 Mbps. 90pc duty cycle)
Y | #37 66.30 | 1588 130.0
Z | 422 8577 | 1547 130.0
wa- IEEE 802.11a/h WiFI 5 GHz (OFDM, 6 X | 452 6652 | 1640 | 046 | 1300 | +9.6%
AAB | Mbps, 90pc duty cycle)
Y 455 66.65 16.44 130
Z | 443 | 6621 | 1608 130, |
10584- | [EEE B0Z.11a/h WiFi 5 GHz (OFDM, 8 X | 455 66.70 | 1647 | 046 | 1300 | +96%
A8 | Mbps, 90pe duty cycle)
Y 4.58 66.83 16.51 130, 1]
Z | 445 6639 | 1617 130.0
10585~ |IEEE 802.11aMh WiFi 5 GHz (OFDM, 12 x 473 66.96 16.63 046 130.0 +96%
| AAB | Mbps. 80pc duty cycle)
Y1 476 67.08 | 16.66 30.0
Z | a6 6664 | 16.32 30.0
10566~ IEEE 802.11ah WiFi 5 GHz (OFDM. 18 X 463 67.11 16.74 046 30.0 +06%
AAB Mbps, 90pe duty cycle)
Y |_4.66 67.21 | 16.75 130,0
— Z | 452 66.77_| 16.41 130.0

10587~ | IEEE 802 11ah WiFi 5 GHz (OFDM, 24 | X | 4.39 6634 | 16.01 | 046 | 1300 | 296%
AAB Mbps. 90pc duty cydle)

e Y | 443 66.51 08 130.0

r4 4.28 65.98 15.68 130.0
;Aaosa& IEEE B0Z. 11am WiFi 5 GHz (OFDM, 36 | X | 4.44 66.42 05 | 046 | 1300 | +96%
AAB | Mibps, §i0pc duty cyclo)
Y 447 66.59 16.43 1300
Z | 433 66.07 | 15.72 130.0
10580- | IEEE BOZ.19am WiFi 5 GHz (OFDM, 48 | X | 453 | 67.16 | 1689 | 048 | 1300 | +96%
AAB | Mbps, S0pc duty cycle)
Y | 45 6728 | 1671 130.0
Z | 443 66.81 | 18.37 130.0
Mm IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 54 | X | 4.33 6611 | 1580 | 046 | 1300 | £9.6%
 AAB_ | Mbps, 80pc duty cycle)
Y | 437 6630 | 1588 130.0
Z| 42 6577 | 1547 130.0
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52 —
46 | 6740 | 1893 | 046 | 1300 | £96%
46
39
50

6749 | 1697 | 046 | 1300 | £95%

.48 67.53 16.95 130.0
40 67.21 16.72 1300
.23 66.756 1645 048 130.0 £t06%

10605- | IEEE 802 11n (HT Mixad, 40MHZ.
[ AAD WMCS8, 90pc duty cyde)

10606~ IEEE 802.11n (HT Mixad, 40MHz.
AAB MCST. 90pc duty cycle)

EX30V4- SN-3797 Navember 22, 2018
10891- | IEEE B0Z.11n (HT Mixed, 20MHz, X | 468 | ©658 | 1651 | 046 | 1300 | 95 %
AAB | MOS0, 90pc duty cycie)
Y| 470 | &7 5 130.
Z | 450 | 8631 | 16.2: 130,
10502- | IEEE BOZ.71n (HT Maxed, 20MHz, X | 481 | 6691 | 1664 | 046 | 1300 | 06%
| AAB | MCS1, 80pc duty cyde)
Y | 484 | 6703 &7 130.0
Z | a7l | 6661 35 130.0
10583- IEEE BOZ.11n (HT Mixed, 20MHz, X 473 6679 .51 0A6 130.0 +t06%
| A%8 | MCS2, 90pc duty cyce)
Y | 476 | o602 5 150.0
Z | 463 | 6648 . 30.0
10594~ |EEE BOZ.11n (HT Mixed, 20MHz, X 4.79 66.97 16.67 046 30.0 +868%
AAB | MCSS, 90pc duty cyce)
Y | 481 | 6700 | 1670 30.0
— Z | 468 | 6666 | 16.37 30.0
10585- |EEE B02.11n (HT Mixed, 20MHz, X 475 66.93 16.57 0.46 130.0 +86%
AAB MCS4, 90pc duty cyce)
I Y |_478 | 6706 60 130.0
Z | 485 | 6662 28 130.0
10596- IEEE BO2.11n (HT Mixed, 20MHz, X 469 66.92 57 0.46 130.0 +96%
AAB MCSS, 90pc duty cycie)
e Y 4.72 67.05 16.61 130.0
Z | 458 | 0659 | 1626 130.0 ]
10597- |EEE 802.11n (HT Mixed, 20MHz, X 464 B6.80 1643 0.46 1300 L96%
| AAB | MCS6, 90pc duty eycle)
Y 487 B56.94 16.48 130.0
— Z | 453 | 6646 | 1612 130.0 —
10588- | IEEE B02.11n (HT Mixed, 20MHz, X | 462 | 6702 | 1670 | 046 | 1300 | £98%
AAB MCS7, $0pc duty cyce)
Y | 466 | 6714 | 1672 130.0
Z | 452 | 6667 | 1637 130.0
70586- | IEEE B02.11n (HT Mixed, 40MHz, X | 536 | 6712 | 1676 | 046 | 1300 | £96%
AAB_| MCSD, 80pc duty cycie)
Y | 5ar | 6718 | 16.74 30.
e Z | 529 | 6689 | 1654 130,
10600- | IEEE 802 11n (HT Mixed, 40MHzZ, X | 550 | 6758 | 1687 | 046 | 1300 | £06%
AAB MCS1, 90pe duty cyce)
Y| 649 | 6750 | 1693 130.0
Z 42 67.34 16.74 130.0
10601- | IEEE B02.11n (HT Naxed, 40MHE, X | 538 | 6730 | 1684 | 046 | 1300 | t86%
AB | MCS2, 90pc duty cyde)
Y | 539 | 6735 | 1682 130.0
Z | 530 | 6705 | 1660 130.0
10602- | IEEE B0Z 11n (HT Maxed, 4OMHZ, X | 581 | 6745 B4 | 046 | 1300 | 06 %
AAB | MCS3, 90pc duty cyce)
Y | 552 | 6753 | 1684 130.0
Z | 543 | 6122 61 130.0
10603- | IEEE B02.11n (HT Mixed, S0MHz, X | 558 | 61.72 0 | 046 | 1300 | £50%
AR | MCS4, 90pc auty cyde)
Y 67.76 17.08 130.0
z 5757 | 1692 130.0
10604- | IEEE 802 11n (HT Mixed, 40MHz. X
AAB MCSS, 90pc duty cycle)
Y
z
X
%
z
X
b'¢
z

524 66.64 16.46 130.0
516 66.56 16.25 130.0
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wx IEEE 802.11ac WIFI (20MHz MCS0, 452 | 6503 | 16,15 | 046 | 1300 | z96%
| AAB | 90pcduty cydle)
455 | 66.05 | 16.18 30.0
442 | 6560 | 1584 300
w DEOEE 802.11ac Wiri (20MHz, MCST, 468 | ©6.30 | 1631 | 046 | 1300 | z96%
AAB | 90pc duty cycie)
a7 6643 | 16.34 30.0
457 | 8505 | 1508 130.0
[

10609~ | IEEE 802.11ac WiFi (20MHz, MC52.
L ARB 1 80pc duly cycle)

458 66.13 A3 046 300 | =96%

461 68.27 A7 30.
4 46 85.77 .81 30.
10610~ | IEEE 802 11a¢ WiFi (20MHz, MCS3, 463 | 6630 | 1630 | 046 | 1300 | z06%
| AAB___ | 90pe duty cycle)
466 | 6642 | 1633 130.0
4.51 65.84 15.96 130.0
454 66.10 16.15 046 130.0 t96%

10611 | IEEE 802.11ac WiFI (20MHz, MCS4,
| AAB | 90pcdutycycle)

16,16 30.0
15.82 130.0
16.19 046 300 £96%

.
olaln
PN B

10612 IEEE 802.11ac WiFi (20MHz, MCSS,
AAB___| B0pe duty cycle)

.

16.24 30.0
15.85 30.0
1605 | 046 | 1300 | £06%

o
il
ARl

.

10813- | IEEE 802,11ac WiFl (20MHz, MCS8,
AAB 90pe: duty cycie)

8524

85.74

8625

56.39

8567

86,09

6624 | 1610 300
85.70 | 15.71 130,0
6620 | 1629 | 046 | 1300 | £96%
8642

65.90

594

56,10

56.33

56,44

6.03

6,56

G6.64

R el P

@Rl 2kla

10614~ | IEEE 802.11ac WiFI (20MHz, MCS7,
| AAB___ | 90pc duty cyde)

16.32 130.0
15.95 130.0
1692 046 130.0 +06 %

N

10615 | IEEE 802 11ac WIF| (20MHz, MCS8,
AAB 80pc duty cyde)

o
o
~

-
i&

10616- | IEEE 802 11ac WiFi (40MHz, MCS0,
AAB 90pc duty cycie)

o
py
@

046 30. 296 %

g

1€
1€
16.44 046 1304 96 %

gls| 228

10617- | IEEE B02.11ac WiFi (20MHz, MCS1,
AAB | S0pc duty cycle}

525

5.26 ; 6.4 1300
s 515 | 66.23 | 16, 130.0
10618. | IEEE B0Z.11ac WiFi (40MHz, MCS2, 514 | G657 | 1645 | 046 | 1300 | 296%

ANB S0pc duty cycie)

S 66.66 16.45 130.0
04 66.24 16.18 130.(
15 66.34 1628 0.46 1304 296 %

10619 | IEEE 802.17ac WiF1 (40NGHz, MGS3,
AAB S0pc duty cyclo)

516 | 6645 | 1629 1360
506 | ©6056 | 1602 130.0
10620- | IEEE BO2.11ac Wi (40MHz, MCS4, 523 | 6637 | 1638 | 046 | 1300 | £96%
| AAB | 90pc duty cycle)
525 | 6647 | 1635 130.0
513 | 6608 | 1608 130.0
10621- | IEEE B02.11a Wi (A0MIHz, MCS5, 524 | 6651 | 1653 | 048 | 1300 | +96%
|AAB | BDpe duly cycle)
525 | 6650 | 1652 130.0
— 514__| 6618 | 1626 130.0
10622- | IEEE BOZ.11a¢ Wiri (30MHz. MCSE, 25 | 6668 | 1661 | 048 | 1300 | £66%

AAB 80pc duty cycle)

526 66.75 16.60 130.0
514 66.30 16.31 130.0

MNi<|  xiN|=<|  x|N|=E XN XN XN XN  XIN|=<| XN XN XIN[<E XN XINI<] XINj<| XN X[NI<] x
I
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10623- | IEEE B0Z.11ac WiFl (d0MEzZ, MCST, X | 512 66.16 | 1621 | 046 | 1300 | z96%
AAB dut .

Y| 514 6628 | 16.24 130.0

Z | 6501 6581 | 1693 130.0
lmm IEEE 802.11ac WiFi (4002, MCSE, x §32 66.39 16.40 046 130.0 296 %

80pe duty cycle) -

Y 5.33 66.49 16,20 130.0

Z 5 22 66.00 | 16.14 130.0
10625 IEEE 802.118c WiF| (40MHz, MCS8, X 5.54 86.97 16.74 0.46 1300 196 %
AAB

Y 5.56 87.07 16.75 130.0

Z 536 66.40 | 16.36 1300
10626~ IEEE 802.11ac WiFI (80MHz, MCSO0. X 5.50 66.39 16.31 0.46 1300 +96%

. AAB | 90pc duty cycle)

Y 551 68.50 16.32 130.

Z | 541 66,10 | 16.06 730 ]
10627- IEEE 802.11ac WIF| (8B0MHz, MCS1, X 575 67.05 16.61 046 130, 196%
AAB 90pe duty cycle)

Y | 574 67.08 | 16.57 130.0

Z | 567 6678 | 16.38 1300 ]
10628- | IEEE 802.11ac WIF| (B0MHz, MCS2, X | 551 6641 | 1622 | 046 | 1300 | t96%

_AAB 90pc duty cydie)

Y | 552 5 16.24 130.0

Z | 541 66.10 | 15.97 130.0 e
zmms- EEE 802.11ac WiFi (80MHz, MCS3, X | 560 5 1628 | 046 | 1300 | +96%

_AAB | 90pc duly cycie)

Y 60 662 | 16.28 130.0

—_— < .52 66.28 16.05 130.0
10630- | IEEE 802 11ac WiFi (30MHz, MCS4. 3 OB 67.90 96 | 046 | 1300 | 86%
AAB $0pc duty cyca)

Y 5,94 67.83 16.89 130.0
Z 5,84 67 48 16,65 130.0
3%31- IEEE 802 11ac WiFi {80MHz, MCSS5, X | 587 6767 | 1704 | 046 | 1300 | +86%
Y 87 5771 7.00 130,
z 76 720 | 16.75 130,
,'.%’2' IEEE B02.11ac WIFI (80MHz, MCS6, X 73 7.13 579 | 046 | 130. £0.6%
_H0gc duty cycie)
at 5.7_3 67.15 1€ .lL 1;3&0
Z 5.66 6690 | 1658 130.0
mﬁa& IEEE B0Z.11ac WIF! (BOMHz, MCS7, X 5.58 66.62 | 1636 | 046 | 1300 | +96%
_80pc duty cycle)
Y 5.59 66,73 6.37 130.0
~ Z | _5ar 66.28 6.09 130.0
10634~ |IEEE 802.118c WiFi (BOMHz, MCSB, X 555 66.62 16.41 046 130.0 +06%
AAB 90pc duly cycle)
Y 57 6674 16.42 130.0
Z 48 66.32 16.17 130.0
10635- | IEEE B02.11ac Wi (BOMHz. MCSA, X | 542 5.92 1580 | D46 | 1300 | =96%
AAB 90pc: duty cycle)
Y 545 6609 | 1685 130.0
r4 5.33 85.63 1555 130.0
10636 | IEEE 802,118 WiFi (160MHz, MCSD, X 5.93 6676 | 1640 | 046 | 1300 | £96%
AAC 90pe duty cycle)
Y 94 86.86 | 16.40 130.0
z 85 6649 | 18.18 130.0
;%7. TEEE 8021180 WIFI (160MHz, MCS1, X 04 6715 | 1658 | 046 | 1300 | +96%
90pc duty cycle)
Y .08 67.22 16.57 130.0
Z .99 £8.85 16.35 130.0
xeg& TEEE 802.11ac WIFI ( 160MHz. MCS2, X 08 6713 | 1655 | 0AG | 1300 | +96%
90pc duty cycle)
Y | 6.08 6721 | 16,58 130.0
Z | 600 6686 | 16.33 130.0
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10639- | IEEE BOZ,11ac WiFi (160M#Hz, MCS3, X | 604 6703 | 1654 | 048 | 1300 | 296 % |
AAC 90pc duly cycle)

Y | 605 67.12_| 1854 130.0
Z | 506 | 6674 | 1631 130.0
xgo- IEEE BOZ.11ac WiFi (160MHz, MGS4, X | 604 6703 | 1648 | 046 | 1300 | =0.6%
90pc duty cycle)
Y | 605 6714 | 16.50 130.0
Z | 594 6670 | 1623 130.0
l%!- IEEE gozmc WiFi (160MHz, MCSB, X | 612 6703 | 1651 | 046 | 1300 | =96 %
90pc duty cycle}
Y RE 6711 | 1650 130.0
z 03 6677 | 1628 130.0
10642- | IEEE B02.11ac Wi (160MHz, MGSG, X A3 6721 | 1676 | 046 | 1300 | =96 %
AAC 90pc duly cycin)
Y 14 6729 | 1675 130.0
Z 04 6892 | 1653 130.0
%a- IEEE goz.uac Wi (180MHz, MCST, X 98 | 6693 | 1652 | 046 300 | £96%
90pc duty cycle)
Y R 6702 | 16.52 130.0
Z o0 6665 | 16.29 130.0
xgt— IEEE B02.11ac Wi (160MHz, MCSB, X 08 6723 | 1668 | 046 | 1300 | +£968%
90pc duty cycle)
Y | 608 | 6734 | 1670 130.0
—— Z | 506 6688 | 1641 130.0
10645 IEEE 802.11ac WiF (160MHz, MCS9, X 623 67.35 18.7 048 130.0 £B6%
AAC 90pc duty cycle)
Y | 621 67.36 | 16.68 130.0
Z | _8a7 67.13 | 1652 130.0
10646- | LTE-TOD (SC-FOMA, 1 RB, 5 MHz, X | 1530 | 110.33 | 38.18 | 930 | 600 | +96%
AAF QPSK. UL Subframe=2.7)
Y | 2533 | 123.77 | 4331 .0
Z | 937 9956 | 36.09 0.0
10647- | LTE-TDD (SC-FOMA, 1 RB, 20 MHZ, X | 1282 | 10662 | 3816 | 9.30 | 600 | 29.6%
AAF QPSK, UL Subframe=2.7) = .
Y | 1974 | 118.28 | &1.87 50.0
Z | 813 9653 | 3517 50.0
10648- | COMAZDO00 (1x Advanced) X | 054 61.77 | B8.73 | 000 | 1500 | 296 %
AAA
Y | 059 6262 | 961 150.0
Z | 044 60.08 | 6.98 150.0
10652- | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, X | 347 6698 | 1664 | 223 | 800 | +968%
AAD Clipping 44%)
Y | 35 6732 | 1679 80.0
Z | 322 6584 | 1583 80.0
10653- | LTE-TOD (OFDMA, 10 MHz, E-TM 3.1, | X | 248 6610 | 1674 | 223 | 800 | +86%
AAD Clipping 44%)
Y | 406 6642 | 1687 800
Z | 378 €535 | 16.18 80.0
10654- | LTE-TDD (OFDMA. 15 MHz, E-TM 3.1, | X | 2397 6569 | 1674 | 223 | 800 | 296%
AAD Clipping 44'%)
Y | .04 66.01 | 16,86 80.0
Z | 381 65.00 | 16.23 800
10655- | LTE-TDD (OFDMA, 20 MHz, E-TM 31, | X | 4.02 6563 | 1677 | 223 | BOO | £96%
AAE Cipping 44%)
Y | 411 65961 16,89 50.0
Z | 388 6495 | 18.27 80.0
10658- | Pulse Wavelorm {200HZ, 10%) X | 10000 | 11148 | 2615 | 1000 | 500 | +96%
AAA
Y IM 111.18 gm 50.0
- = Z | 100,00 | 11033 | 2557 50.0
10659- | Pulse Waveform (200Hz, 20%) X | 10000 | 19127 | 2495 | 699 | 600 | +96%
AAA
Y | 10000 | 11146 | 2501 60.0
Z | 10000 | 10963 | 2408 60.0
Cerlificate No: EX3-3797_Nav18 Page 38 of 39
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EX3DV4- SN:3787 November 22, 2018
10660~ Pulse Wavefarm (200Hz, 40%) X | 100.00 11239 | 2407 388 80.0 +096%
AAA

Y | 100.00 11444 | 2500 80.0

Z | 100.00 | 10823 | 2206 80.0
10661- Pulse Waveform (200Hz, 60%) X | 100.00 mn 225 222 1000 | +96%
AAA

Y | 100.00 119.20 | 2585 100.0

Z | 10000 | 10154 18.12 100.0
10662 Pulse Waveform (200Hz, 80%) X | 100.00 amn 1322 0.97 120.0 +86%
AAA

Y | 100.00 12614 | 2640 120.0

Z 0.16 60.00 344 120.0
10670- Bluetooth Low Energy X | 100.00 119.73 | 26.15 219 100.0 +96%
ASA

Y _| 100.00 12330 | 27.96 100.0

Z | 10000 | 11082 | 2217 100.0

" Uncenainty is detarmined using the max. deviatica from linear pRlYINgG 1 guiar gistnbution and e expressed for the square of the

tiald value.
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Attachment 6. — Dipole Calibration Data
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Ca“bfaﬁon L‘bomm of 2 “‘:‘;" , Schweaizerischer Kalibriardienst
Schmid & Partner 4 \\j/ (7 3 S Service sulsse d'étalonnage
Engineering AG s = - arvisiowiicaies & kinbss
Zeughausstrasse 43, 8004 Zurich, Switzerland @;~ G Y/ S Swiss Caibration Service
Accredied by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitatoral Agresment for the recognition of calibration certificates

This calbration canificate documents the traceabdity 1o national standsrds, which realize the physical unas of measurements (SI),
The measurements and tha uncarainties with confidence peobabilty are given on the following pages and are part of the contificate.

Al cailbeations have baen conducied in the dosed laboratory facility; emiconment semparature (22 = 31°C and humidity < 70%.

Catbration Equipment used (MATE critical for calibration)

Prirmary Standards D # Cal Date (Canticats No.j Scheduled Calibention
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/028853) Apr20
Power sensoc NFRP-Z91 SN: 103244 03-Apr-19 (No, 217-02892) Apr-20
Fower sensor NFIP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20
Relerance 20 4B Atlenuator SN: 5277 (20x) 04-Apr-19 {No. 217-02884) Apr-20
Type-N mismalch combination SN: 5047.2/ 06327  04-Apr-19 (No. 217-02895) Ape20
Refarence Probe EX3DVA SN: 3877 31-Doc-18 (No. EX3-3877_Dec18) Doc-1%
DAE4 SN: 654 05-Ju8-18 (No. DAES-£58 Jult8) Jul1g

| Secondary Standards D# Chack Date (in house) Schadulad Chack
Powear meter E44188 SN: GBA41293874 06-Apr-16 (in house check Jun-18) In house check: Jun-20
Power sansor E4412A SN: MY41408087 06-Apr-18 {in house check Jun-18) In house chack: Jun-20
Power sensor E4412A SN: 000110210 06-Agr-18 {in house chack Jun-18) in house chack: Jun-20
RF genarator HP 8648C SN: US3642001700  04-Aup-98 (in house chack Jun-18) In house chack: Jun-20
Nutwork Analyzor Agiant ES358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19

Name Functian Signaturo

Approved by

lssuod May 24, 2019

This catbiration cenificate shall not be reproduced except in full without wiitten spproval of ihe laboratory.
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s e,

Calibfatlon Laboratory of s\*‘\\\:/\;ﬂa,.; f% S Schweizerischer Kaibrierdienst

Schmid & Partner M c Service sulsse détalonnage
Engineen'ng AG S A Servizio svizzero di taraturs

Zsughausstrasse 43, 8004 Zurich. Switzerland v{{,‘;\‘\yﬁ o/ S Sswiss Calibration Service

Accredied by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “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 8 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Certificate No: D450V2-1007_May12 Page20f8
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Measurement Conditions
DASY system configuration, as far as not on page 1
DASY Version DASYS V5210.2
Extrapolation Advanced Extrapolation
Phantom Fiat Phantom V4 4 Shell thickness: 6 £ 0.2 mm
Distance Dipole Center - TSL 15 mm with Spaces
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (220+0.2)°C 440+6% 0.87 mha/m +8 %
Head TSL temperature change during test <05°'C — -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW imput power 1.21 Wikg
SAR for nominal Head TSL paramsters nomalized to 1W 4.85 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 0.807 Wikg
SAR for nominal Head TSL parameters normaltized to 1W 3.23 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0'C 56.7 0.94 mho/m
Measured Body TSL parameters (220£02)"C 552+6% 0.92 mho/m = 6 %
Body TSL temperature change during test <05“C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.19 Wikg
SAR for nominal Body TSL parameters normabized 1o 1W 4.81 Wikg = 18.1 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.799 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.23 Wikg = 17.6 % (k=2)

Certificate No: D450V2-1007_May19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 5580-78jQ
Retumn Loss -20.7d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5420Q-9.0)Q
Retum Loss -205d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.355 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG |

Certificate No! DM50V2-1007_May19 Pagedof 8
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DASYS5 Validation Report for Head TSL

Date: 24,.05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1007

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

Medium parameters used: { = 450 MHz: 6 = 0.87 S/m. g = 44; p = 1000 kg/m”’
Phantom secuon: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated:; 05.07.2018
e Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

« DASY5252.10.2(1495). SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value =43.16 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 1,85 Wikg

SAR(1 g) = 1.21 W/kg; SAR(10 g) = 0.807 W/kg

Maximum value of SAR (measured) = 1.62 W/kg

d8
0

-2.00
-4.00
-6.00
-8.00

-10.00

0dB = 1.62 Wrkg = 2.10 dBW/kg
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Impedance Measurement Plot for Head TSL

558140

44858 pF -7.86BBQ
¢50.000000 MHz 92 6682 ml)
-48817 ¢
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DASYS5 Validation Report for Body TSL

Report No. HCT-SR-1908-FC002

Date: 24,05.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1007

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

Medium parameters used: f =450 MHz; o = 0.92 S/m; & = 55.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY352 Configuration:

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:

Probe; EX3DV4 - SN3877: ConvFi 10,7, 10.7, 10.7) @ 450 MHz; Calibrated; 31.12.2018
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05,07.2018

Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Senal: 1002

DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 41,56 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 1.84 Wikg

SAR(I g) = 1.19 W/kg: SAR(10 g) = 0.799 W/kg
Maximum value of SAR (measured) = 1.60 Wikz

dB
0

-2.00

-4.00

-6.00

-10.00

0dB = 1.60 Wikg = 2.04 dBW/kg
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Impedance Measurement Plot for Body TSL

Report No. HCT-SR-1908-FC002
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