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FCC Test Report

Equipment . TransferJet USB Adapter
Brand Name : TOSHIBA

Model No. : TIM35420UX

FCC ID . CJ6UPA5144T1J

Standard . 47 CFR FCC Part 15.517
Operating Band : 4480 MHz

FCC Classification : UWB

Applicant . TOSHIBA CORPORATION

1-1, Shibaura 1-chome, Minato-ku,
Tokyo, 105-8001, Japan

Manufacturer : GOOD WAY TECHNOLOGY CO.,LTD.
3F, No. 135, Ln. 235, Baociao Rd., Sindian Dist.,
New Taipei City 231, Taiwan, R.O.C

The product sample received on Oct. 03, 2013 and completely tested on Nov. 27, 2013. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance
with the procedures given in ANSI C63.10-2009 and shown compliance with the applicable
technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: O
% %ﬁq "xnngl l.gi;lznur_\

Wayne Tﬂ | Assistant Manager
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Summary of Test Result

Conformance Test Specifications

Report

Ref. Std.

Clause | Clause Description Measured Limit Result
1.1.2 15.203 |Antenna Requirement |Mechanism complied FCC 15.203 Complied
1.1.6 | 15.517(a) | Operational Restriction |Informed the applicant 15.517(a) Complied
1.1.7 | 15.517(f) |Labeling Requirements |Informed the applicant 15.517(a) Complied

3.1 15.207 |AC Power-line [dBuV]: 0.1954980MHz FCC 15.207 Complied
Conducted Emissions |49.68 (Margin 14.12dB) - QP
42.52 (Margin 11.28dB) - AV
3.2 15.517(b) | UWB Bandwidth 640MHz = 500MHz Complied
3.3 15.517(e) | Peak Emissions within a |-28.77 dBm/50MHz < 0 dBm/50MHz Complied
50 MHz Bandwidth
3.4 15.517(c) | Radiated Emissions [dBuV]: 14490MHz UWB Emissions: Complied
/15.517(d) 67.59 (Margin 6.41dB) - PK |FCC 15.517(c)

52.60 (Margin 1.40dB) - AV

GPS Emissions:
FCC 15.517(d)
Digital Emissions:

FCC 15.209
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1 General Description

1.1 Information

1.1.1 RF General Information

RF General Information

. Peak Power | Avg Power

Frequency Mode Ch. Freq. Channel Transmit (dBm/50MHz) | (dBm/MHz)
Range (GHz) (GH2) Number Chains (Ntx) EIRP EIRP
4248 TransferJet 4.48 1 1 -28.77 -67.94

Note 1: TransferJet uses Pi/2 shift BPSK + DSSS modulation.

1.1.2 Antenna Information

Antenna Category

X |Integral antenna (antenna permanently attached)

[] Temporary RF connector provided

X No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

[] |External antenna (dedicated antennas)

[] Single power level with corresponding antenna(s).

[1 Multiple power level and corresponding antenna(s).

[l RF connector provided
[] Unique antenna connector. (e.g., MMCX, U.FL, IPX, and RP-SMA, RP-N type...)

[] Standard antenna connector. (e.g., SMA, N, BNC, and TNC type...)

Antenna General Information

No. Ant. Cat. Ant. Type Gain (ggj
1 Integral PCB -2.0
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1.1.3 Type of EUT

Identify EUT

EUT Serial Number N/A

Presentation of Equipment  |[X] Production ; [] Pre-Production ; [ ] Prototype

Type of EUT

Stand-alone

Combined Equipment - Brand Name / Model No.:

Combined (EUT where the radio part is fully integrated within another device)

O O

Host System - Brand Name / Model No.:

Plug-in radio (EUT intended for a variety of host systems)

Other:

[

1.1.4 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

[ ] Operated normally mode for worst duty cycle

X] Operated test mode for worst duty cycle

Test Signal Duty Cycle (x)

Power Duty Factor
[dB] — (10 log 1/x)

X 100%

0

1.1.5 EUT Operational Condition

Supply Voltage [ ] AC mains (Host PC)

X DC

Type of DC Source [] Internal DC supply

X External DC from system |[] Battery

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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1.1.6 Operational Restriction

G ®
© IS
= |3
. _ % [} k=
Operation Restriction v | 8|l
S| 8| 35
ke g %
el 2|=3
—_ ] —_ (7))
2138 | 2|8
£ zZ D |a
X Indoor UWB devices & Fixed indoor infrastructure
Must be capable of operation only indoors. The necessity to operate with a fixed indoor |[X] [[] |X |X

infrastructure. [A transmitter that had been connected to the AC power lines and
operates solely through the AC mains. Or The device under test operates solely
through USB port of a PC. It is not intended to operate from any other power source
and be considered sufficient to demonstrate a fixed indoor infrastructure]

X Emissions from equipment

The emissions from equipment operated shall not be intentionally directed outside of X |[] [ |X
the building in which the equipment is located, such as through a window or a
doorway, to perform an outside function, such as the detection of persons about to
enter a building. [The applicant has been informed of this requirement.]

X] Outdoor mounted antennas

The use of outdoor mounted antennas, e.g., antennas mounted on the outside of a|[X |[] [ |X
building or on a telephone pole, or any other outdoors infrastructure is prohibited. [The
applicant has been informed without any outdoor mounted antennas.]

X Field disturbance sensors install

Field disturbance sensors installed inside of metal or underground storage tanks are|X] X [ |X
considered to operate indoors provided the emissions are directed towards the
ground. [Not applicable for this client.]

X A communications system shall transmit only

A communications system shall transmit only when the intentional radiator is sending |[X |[[] |X [X
information to an associated receiver. [The applicant has been informed of this
requirement and is clearly stated on the user manual.]
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1.1.7 Labeling and Instruction Manual Requirements

UWB systems operating under the provisions of this section shall bear the following or similar statement in a
conspicuous location on the device or in the instruction manual supplied with the device.

“This equipment may only be operated indoors. Operation outdoors is in violation of 47 U.S.C. 301 and could
subject the operator to serious legal penalties.”

In addition to the above requirements, a UWB device subject to certification shall be labeled as followed in a
conspicuous location on the device:

“This device complied with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.”

(1) Where a device is constructed in two or more sections connected by wires

and marketed together, the statement specified directly above this section is required to be affixed only to the
main control unit.

(2) When the device is so small or for such use that it is not practicable to place the statement specified under
paragraph (a) of this section on it, the information required by this paragraph shall be placed in a prominent
location in the instruction manual or pamphlet supplied to the user or, alternatively, shall be placed on the
container in which the device is marketed. However, the FCC identifier or the unique identifier, as appropriate,
must be displayed on the device.

The users’ manual or instruction manual for an intentional or unintentional radiator shall caution the user that
changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.
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1.2 Support Equipment

Support Equipment

No. Equipment Brand Name Model Name FCCID
1 Notebook DELL INSPIRON 6400 DoC

1.3 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢+ 47 CFRFCC Part 15

+  ANSI C63.10-2009

. FCC KDB 393764

1.4 Testing Location Information

Testing Location

Xl |[HWAYA |ADD : No.52, Hwa Ya 1* Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang,
Tao Yuan Hsien, Taiwan, R.O.C.

TEL : 886-3-327-3456 FAX : 886-3-327-0973
Test Condition Test Site No. Test Engineer Test Environment
AC Conduction CO04-HY Zeus 23°C /1 52%
RF Conducted THO1-HY lan 26.8°C /61%
Radiated Emission 03CHO03-HY Hsiao 22.9°C/61%
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1.5 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty
Test Item Uncertainty
AC power-line conducted emissions +2.26 dB
Emission bandwidth 142 %
Emissions, conducted 9 -150 kHz +0.38 dB
0.15-30 MHz +0.42 dB
30 — 1000 MHz +0.51 dB
1-18 GHz +0.67 dB
18 — 40 GHz 10.83 dB
40 — 200 GHz N/A
Emissions, radiated 9 - 150 kHz 12.49 dB
0.15-30 MHz 12.28 dB
30 — 1000 MHz +2.56 dB
1-18 GHz +3.59 dB
18 — 40 GHz +3.82 dB
40 — 200 GHz N/A
Temperature 10.8 °C
Humidity 13 %
DC and low frequency voltages 3%
Time 142 %
Duty Cycle £1.42 %
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2 Test Configuration of EUT
2.1 The Worst Case Modulation Configuration

Worst Modulation Used for Conformance Testing

Mode Transmit Chains (Ntx) Data Rate

TransferJet 1 560Mbps

2.2 Test Channel Frequencies Configuration

Test Channel Frequencies Configuration

Mode Test Channel Frequencies (MHz)

TransferJet 4488-(F1)

2.3 The Worse Case Power Setting Parameter

The Worst Case Power Setting Parameter

Test Software Version DOS
Test Frequency (MHz
Mode q y (MHz)

4480

TransferJet default

2.4 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item AC power-line conducted emissions

Condition AC power-line conducted measurement for line and neutral
Test Voltage: 120Vac / 60Hz

Operating Mode Operating Mode Description

1 USB Power & Radio link

The Worst Case Mode for Following Conformance Tests

Tests Item Conducted Emissions, UWB Bandwidth
Test Condition Conducted measurement at transmit chains
Mode TransferJet
SPORTON INTERNATIONAL INC. Page No. : 11 of 51
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The Worst Case Mode for Following Conformance Tests

Tests ltem

UWB Bandwidth, Peak Emissions within a 50 MHz Bandwidth,
Radiated Emissions

Test Condition

Radiated measurement

If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardless of spatial multiplexing MIMO configuration), the radiated test should

be performed with highest antenna gain of each antenna type.

[] EUT will be placed in fixed position.

User Position

X EUT will be placed in mobile position and operating multiple positions. EUT
shall be performed three orthogonal planes. The worst planes is X.

[ ] EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions. EUT shall be performed three orthogonal

planes.
Operating Mode below |[X] 1. USB Power & Radio link
960MHz
Mode TransferJet
X Plane Y Plane Z Plane

Orthogonal Planes of
EUT

>
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2.5 Test Setup Diagram
Test Setup Diagram — AC Line Conducted Emission Test
120 Vac / 60 Hz
Adapter
USB_CabIe
= 4
EUT
Notebook
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Test Setup Diagram - Radiated Test (30MHz~1GHz)

120 Vac / 60 Hz
Adapter

USB Cable

= A
EUT

Notebook

Test Setup Diagram - Radiated Test (3GHz to 5GHz / 1 GHz to 18 GHz)

120 Vac / 60 Hz
Adapter

USB Cable

-~

Notebook
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3 Transmitter Test Result

3.1 AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.5-5 56 46
5-30 60 50
Note 1: * Decreases with the logarithm of the frequency.
3.1.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
3.1.3 Test Procedures
Test Method
Xl Refer as ANSI C63.10-2009, clause 6.2 for AC power-line conducted emissions.
3.1.4 Test Setup
AC Power-line Conducted Emissions
B Bonded o Grounplane -
SPORTON INTERNATIONAL INC. Page No. : 15 of 51
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3.1.5 Test Result of AC Power-line Conducted Emissions

AC Power-line Conducted Emissions Result

Operating Mode 1 Power Phase Neutral
Operating Function USB Power & Radio link
Level (dBuV) Date: 2013-11-27
80

CISPRICNSVCCI-B

CISPRICHS/VCCI-B AV

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable

Freg Level Limit Line Lewel Factor Lozss Rem=ark
MH= dBu' dB dBuWV dBuWV dB dB
1 0.18633950 51.71 -12.43 &4.20 51.34 0.23 0D.14 QP
2 D.1863950 41.45 -12.75 54.20 41.08 D.23 0.14 Average
3 0.2616370 45.38 -15.00 $£1.38 45.08 D.23 0.10 QP
4 0.2616370 34.24 -17.14 51.38 33.31 D_.23 0.10 Average
5 0.3053730 43.3% -16.58 §55.97 43.07 0.2Z2 D.10 QP
6 0D.3D0599730 31.52 -18.45 45.97 231.20 0.2Z2 0.10 Average
7 0.4126560 25.1%8 -22.41 47.53 24.86 n.22 0.10 Average
8 D.4126560 37.32 -20.27 §7.5% 27.00 D.22 0.10 QP
S5 0.502Z0260 24.55 -21.45 45.00 24.21 m-22 0.1Z Average
10 0.5020260 S37.27 -18.73 65&.00 36.893 0.22 0.1z QP
11 1.640 34.42 -21.58 56.00 33.31 0.z24 D.27 QP
1z 1.640 23.15 -22.85 46.00 2Z.64 0.z24 0.27 Average
1z 16.490 27.65 -22.35 50.00 26.93 0.52 0.20 Average
14 16.420 35.00 -25.00 &0.00 34.28 D.52 0.20 Qp

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)
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AC Power-line Conducted Emissions Result

Operating Mode 1 Power Phase Line
Operating Function USB Power & Radio link
Level (dBuW) Date: 2013-11-27
a0

CISPRICHSVCCI-B

CISPRICHSVCICI-B AV

7/

00.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Re=zd LISH Cable

Freg Lewvel Limit Line Level Factor Lozz Rem=ark
MHz dBuWV dB dBuV dBuV dB dB
1 0.1530020 46.33% -18.53 &5.52 46.65 0.11 D.23 QP
2 D.15%0D20 34.8% -2D0.62 55.52 34.55 0.11 0.23 Average
3 0.1954380 45.88 -14.12 &3.80 49.4% 0.11 0.11 Qp
| 4 0.13543580 42 .52 -11 .28 53.80 42 30 b.11 .11 Averagel
5 0.2672410 32.9¢ -18.24 51.20 32.75 m-11 0.10 Average
& 0.Z672410 42.55 -18.65 61.Z0 42.34 b.11 D.10 QP
7 0D.3116260 41.17 -18.76 59.93 40.37 0.10 0.10 QP
8 D.3116260 230.35 -19.58 4%.93 30.15 D.10 0.10 Average
9 D.5237620 35.27 -20.73 56.00 35.04 0.8 0.13 QP
10 0.5237620 22.27 -23.73 46.00 22.04 0.10 0.13 Average
il 1.610 23.87 -22.13 46.0D0 23.48 o.12 0.27 Average
1z 1.610 324.94 -21.06 56.00 34.55 o.12 0.27 QP
13 16.230 34.8% -25.11 &0.00 34.40 o.z2%9 o.z0 QP
14 16.230 27.%1 -22.09 50.00 27.42 0.z23 0.20 Average

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)
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3.2 UWB bandwidth
3.2.1 UWB bandwidth Limit

UWB bandwidth Limit

Systems using digital modulation techniques:

XI UWB bandwidth 2 500 MHz or Fractional bandwidth 2 0.2; Fractional bandwidth = 2(f,—f_)/ (f + f.)

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

X] For the UWB bandwidth shall be measured using one of the options below:

X Refer as ANSI C63.10, clause 6.9.1 and clause 7.10.1 for UWB bandwidth testing.

XI Refer as IC RSS-Gen, clause 4.6.4 for UWB bandwidth.

3.2.4 Test Setup

UWB Bandwidth

[ -

Spectrum
Analyzer

UWB Bandwidth - Test Distance: 3m

Semi Anechoic Chamber

Radio

Absorbing
Material T _/'.T
bore sight
Alih_elnna " A
1m
Abserbing = e
Max. 0.3m "
WK Spectrum
Analyzer
[ Metal Ground Plane }
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SPORTON LAB. FCC Test Report

3.2.5 Test Result of UWB Bandwidth

UWB Bandwidth Result

Condition UWB Bandwidth (MHz)
Mode Freq. (MHz) FL Fu UWB Bandwidth
TransferJet 4488 4156 4796 640
Limit 500
Result Complied

Note 1: Ntx = Number of Transmit Chains

Worst Emission Bandwidth Plots

® FREQUENCY LINE 2 RBW 3 MHz Delta 1 [T1 ]
4.796 GHz VBW 3 MHz -0.12 dB
Ref 87 dBuv Att O dB SWT 500 ms 640.000000000 MHz
Marker] 1 [T1 ]|
Leo 48.98 dBuv
4|.156000p00 cHz |EM
r7o
[0 D1 58.24 dBp
1

%0 D2 48.24 dg

B ™

Fs0

I-20-

i-10-

0

F2
F1
-10
Center 4.488 GHz 200 MHz/ Span 2 GHz
Date: 13.NOV.2013 19:24:35
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3.3 Peak Emissions within a 50 MHz Bandwidth
3.3.1 Peak Emissions within a 50 MHz Bandwidth Limit

Peak Emissions within a 50 MHz Bandwidth Limit

Peirp = 0 dBm/50MHz

3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

X Peak Emissions within a 50 MHz Bandwidth

X] Refer as ANSI C63.10, clause 7.10.3 for radiated measurement procedure testing.

log (test distance [3 m]/specific distance [3 m]) (dB)

X] Refer as ANSI C63.10, clause 7.10.3.1 for measurement distance is 3m. In some cases, it may be
necessary to measure the radiated UWB emissions at a closer distance to obtain enough signal
and margin to overcome the measurement system noise floor. Distance extrapolation factor = 20

X Refer as ANSI C63.10, clause 7.10.3.3 for peak detector procedure testing.

X Refer as ANSI C63.10, clause 7.10.3.5 for bandwidth conversion of peak power.
EIRPsompz = EIRP3wp, — 20 log(3MHz/50MHz)

X] For radiated measurement.

Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

Refer as KDB 412172, clause 5 following eirp can be directly determined using the field strength.

Refer as KDB 412172, clause 6 following eirp can be used signal/antenna substitution techniques.

O XX

Refer as RSS-Gen, clause 4.8 for power measurement.

3.3.4 Test Setup

Peak Emissions

Semi Anechoic Chamber

INMNAAAIE TNNMN AL TINNN AL VI Adddd

Radic
Absorbing
Material T —/-T
bore sight
Antenna " A
tm e
Absorbing - | ——— il B
Max. 0.3m K =
Spectrum
w Ap:alyzer
[ letal Ground Plane }
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3.3.5 Test Result of Peak Emissions within a 50 MHz Bandwidth

Peak Emissions within a 50 MHz Bandwidth Result

Mode Freq. E-Field BWCF | ERIP3w, | ERIPsowhz ElfiFr’;sz Margin Pol
(MHz) | [dBuV/m] [dB] [dBm] [dBm] [dBm] [dB] [HV]
TransferJet | 4488 41.99 -24.44 -53.21 -28.77 0 -28.77 H

Note 1: EIRP [dBm] = E-Field [dBuV/m] - 95.2

Note 2: Bandwidth Correction Factor (BWCF) = 20 log (3MHz/50MHz).

Note 3: EIRPsomn; = EIRP3yn, — BWCF; EIRP3yn, = EIRP PSD/3MHz; EIRPsoun, = EIRP PSD/50MHz.
Note 4: Measurement worst emissions of receive antenna polarization.
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3.4

Radiated Emissions

3.4.1 Radiated Emissions Limit

Radiated Emissions below 960MHz and Emissions from Digital Circuitry Limit

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F(kHz) 485-13.8 300
0.490~1.705 24000/F (kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3

216~960 200 46 3
Above 960 500 54 3

Note 1: Test distance for frequencies at or above 30 MHz, measurements may be performed at a distance

other than the limit distance provided they are not performed in the near field and the emissions to
be measured can be detected by the measurement equipment. When performing measurements at
a distance other than that specified, the results shall be extrapolated to the specified distance using
an extrapolation factor of 20 dB/decade (inverse of linear distance for field-strength measurements,
inverse of linear distance-squared for power-density measurements).

Note 2: Test distance for frequencies at below 30 MHz, measurements may be performed at a distance

closer than the EUT limit distance; however, an attempt should be made to avoid making
measurements in the near field. When performing measurements below 30 MHz at a closer distance
than the limit distance, the results shall be extrapolated to the specified distance by either making
measurements at a minimum of two or more distances on at least one radial to determine the proper
extrapolation factor or by using the square of an inverse linear distance extrapolation factor (40
dB/decade). The test report shall specify the extrapolation method used to determine compliance of
the EUT.

Radiated Emissions above 960MHz Limit

Frequency Range (MHz) EIRP (dBm)
960-1610 -75.3
1610-1990 -53.3
1990-3100 -51.3

3100-10600 -41.3
10600 above -51.3

Radiated Emissions in GPS Bands Limit

Frequency Range (MHz) EIRP (dBm)
1164-1240 -85.3
1559-1610 -85.3
3.4.2 Measuring Instruments
Refer a test equipment and calibration data table in this test report.
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3.4.3 Test Procedures

Test Method for Radiated Emissions above 960MHz

X Radiated Emissions above 960MHz

X Refer as ANSI C63.10, clause 7.10.3 for radiated measurement procedure testing.

X Refer as ANSI C63.10, clause 7.10.3.1 for measurement distance is 3m. In some cases, it may be
necessary to measure the radiated UWB emissions at a closer distance to obtain enough signal
and margin to overcome the measurement system noise floor. Distance extrapolation factor = 20
log (test distance [3 m]/specific distance [3 m]) (dB)

X Refer as ANSI C63.10, clause 7.10.3.3 for rms detector procedure testing.

X Refer as ANSI C63.10, clause 7.10.3.6 for evaluating AVG-PSD (RBW=1MHz).

X Refer as ANSI C63.10, clause 7.10.3.9 for evaluating AVG-PSD in GPS Band (RBW=1kHz).

X For radiated measurement.

Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

Refer as KDB 412172, clause 5 following eirp can be directly determined using the field strength.

Refer as KDB 412172, clause 6 following eirp can be used signal/antenna substitution techniques.

OO XX

Refer as RSS-Gen, clause 4.8 for power measurement.

Test Method for Radiated Emissions below 960MHz and Emissions from Digital Circuitry

X] Measurements may be performed at a distance other than the limit distance provided they are not
performed in the near field and the emissions to be measured can be detected by the measurement
equipment. When performing measurements at a distance other than that specified, the results shall be
extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse of linear
distance for field-strength measurements, inverse of linear distance-squared for power-density
measurements).

X] For the transmitter unwanted emissions shall be measured using following options below:

X] Refer as ANSI C63.10, clause 4.2.3.2.3 (Reduced VBW) — Duty cycle = 100%.

[] Refer as ANSI C63.10, clause 4.2.3.2.4 average value of pulsed emissions. Adjusted by a “duty
cycle correction factor’, derived from 20log (dwell time/100 ms). Average emission = peak
emission + 20 log (duty cycle).

X] Refer as ANSI C63.10, clause 4.2.3.2.2 measurement procedure peak limit.

X For radiated measurement.

XI Refer as ANSI C63.10, clause 6.4 for radiated emissions below 30 MHz and test distance is 3m.

XI Refer as ANSI C63.10, clause 6.5 for radiated emissions 30 MHz to 1 GHz and test distance is 3m.

X Refer as ANSI C63.10, clause 6.6 for radiated emissions above 1 GHz to 18 GHz and test distance
is 3m.

X Refer as ANSI C63.10, clause 6.6 for radiated emissions above 18 GHz and test distance is 1m.

DX The any unwanted emissions level shall not exceed the fundamental emission level.
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3.4.4 Test Setup

Radiated Emissions above 960MHz

Semi Anechoic Chamber

VMR AL mmm‘

Radic
Absorbing

laterial T —/-T

bore sight

Antenna
" ' 4m
1m . m—
Abserbing E ik
Max. 0.3m L -
Fodiag ~o-o8 Spoctnam
} Analyzer

[ Metal Ground Plane

&

Radiated Emissions below 960MHz and Emissions from Digital Circuitry

Semi Anechoic Chamber

VININALLLE NN ALLLE NN ALGLT WAL

T7T

Radio
Absorbing
Material

=
- &

Spectrum
Analyzer

[ Metal Greund Plane

—

L 4

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna. Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a
calibrated bi-log antenna and the frequency range of 1 GHz to 40 GHz using a calibrated horn antenna.

3.4.5 Radiated Emissions (Below 30MHz)

All amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible value has
no need to be reported.
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3.4.6 Radiated Emissions (30MHz - 960MHz)

Radiated Emissions (30MHz — 960MHz)

Operating Mode 1 Polarization Vv
Operating Function USB Power & Radio link
- Level {(dBuV/m) Date: 2013-11-11
HCCACFCC-B
4 5
10 2«5 £
1
-20
30 216. 402, 588. 174 960
Frequency (MHz)
Owver Limit Beadfintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Po= Po=s
MHz dBulfm dBE dBuV/m dBulr dB fm dB dB cm deg

143 460 25.04 -18 46 43 50 39_62 10_87
165.780 29_.30 -14.20 43.50 4169 3.87
Z03.910 29 26 -14.24 43.50 494 83 3.32
463.280 32.91 -13.02 46.00 40.56 16 81
505.230 32_82 -13_.1&8 46_ 00 40_18 1717
959 9290 29_.73 -16.27 46.00 31_01 21 2%

17 2722 Peak - s
87 27.13 Peak - ssacie
10 26.39 Peak - _
22 27.68 Peak iadoin
36 27_89 Peak —_ g
82 27_3% Peak - PR

S T O
[N O T

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Radiated Emissions (30MHz — 960MHz)

Operating Mode 1 Polarization H
Operating Function USB Power & Radio link
Lewvel {(dBuV /mj) Date: 2013-11-11

HCCACFCC-B

z ¥ 2
30 1 3
-20
30 216. 402, 588. T4 960
Frequency (MHz)
Over Limit Readintenna Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Po= Po=
MHz dBu¥/m dBE dBuV/m dBulr dBfm dB dB cm deqg

184 380 28_17 -15.33 4350 44 0% 918
225.3200 30.05 -15.95% 46.00 44.7F 1003
271,590 28.37 -17.63 46.00 33717 1Z2_20
415.350 32.73 -13.27 46.00 40.72 16.33
508.9250 31.35 -14.65% 46.00 38.67 17.19
955.9%0 37.81 -8.12 46.00 32.02 21._2%

_971  27.06 Peak e et
20 26.9%1 Peak et Tt
41 26.T4 Peak e e
04 27.42 Peak s e
38 27.83 Peak TR S
.82 27.38 Peak ) Ty

o R W
[PRNTRP O O

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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3.4.7 Radiated Emissions from Digital Circuitry

Radiated Emissions from Digital Circuitry

Mode TransferJet Polarization V
Operating Function with terminated antenna port
i Lewvel (dBulV im) Date: 2013-11-19
FCC:15.209-PK
FCC-15.200-AV
49 2
3
1 4
0 1000 2400, 3500, 5200, [ 000
Frequency {MHz)
Over Limit Readfintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Poz Pozs
MHz dBuV/m dB dBu¥/m AdBul dB fm 4B dB Cm deqg

1322 000 26.53 -27.47 54,00 31.7¢ 24 929 2.%% 33_21 Average S e
1322 000 46.36 -27. 64 T4 .00 5159 24 99 2.99 33_21 Peak et s
1581. 000 41.2¢6 -32.74 4. 00 44.91 25 .73 3.34 32.75 Peak = T
1581. 000 25.55 -28.45 G54.00 2923 25.73 3.34 32.75 Rverage i Rk

Bow N R

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: The peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.

Note 4: Average emission setting: RBW=1MHz; VBW = 1/T, where T is “Pulse On Time”.

Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions from Digital Circuitry
Mode TransferJet Polarization H
Operating Function with terminated antenna port
4 Lewvel («BuV/m) Date: 2013-11-1%
FCC115.209-PK
FCC-15.208-AV
9
3
1 4
% 1000 2400. 3800. 5200, 6500, 3000
Frequency {MHz)
Over Limit Readfintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Logss Factor Remark Po= Pos
MHz dBuV/m dBE dBu¥/m dEu¥ dB/m dB dB cm deg
i 1322_ 000 25.29% -28.71 G54.00 30.52 24_399 2.93 33 21 Average S SR
2 1322_ 000 <40.3% -33.61 T4.00 45.62 24._399 299 33221 Peak S S
3 15831_ 000 40.24 -33. 76 4. 00 43_92 25.173 3.34 32_.715 Peak e —
4 1581. 000 25.43 -28.57 G54.00 2911 25.173 .34 32.7% Average Sl =
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 3: The peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.
Note 4: Average emission setting: RBW=1MHz; VBW = 1/T, where T is “Pulse On Time”.
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions from Digital Circuitry
Mode TransferJet Polarization \Y,
Operating Function with terminated antenna port
i Lewvel («Bulim) Date: 2013-11-1%
FCC115.209-PK
y ]
FCC-15.209-AW
4
% 12000 12600. 13200 13800, 14400, 15000
Frequency {MHz)
Over Limit Readfintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Poz Pos
MHz dBuV/m dB dBu¥/m dEu¥ dB/m dB dE cm deg
1 13873.000 66.85% -7.15 74.00 46.13 41.21 10.25 30.74 Peak S SR
2 13873. 000 52.10 -1.20 54. 00 31.3% 41.21 10.25 30.74 RAverage S S
2 14409 000 £2.03 -5.97 74 00 46_86 42.33 10.05 31_21 Peak s —me
4 14409 000 52.51 -1.49% 54 00 31.34 42.33 10.05 31.21 Average S =
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 3: The peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.
Note 4: Average emission setting: RBW=1MHz; VBW = 1/T, where T is “Pulse On Time”.
Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions from Digital Circuitry

Mode TransferJet Polarization H
Operating Function with terminated antenna port
4 Lewvel («BuV/m) Date: 2013-11-1%
FCCU5.209-PK
2 3
FCC-15.209-AV
49
012‘000 12600. 13200. 13500, 14400, 15000
Frequency {MHz)
Over Limit Readfintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Logss Factor Remark Po= Pos
MHz dBuV/m dBE dBu¥/m dEu¥ dB/m dB dB cm deg

13833_ 000 51.18 -2, 82 OG54 00 30.58 41.13 10.21 30.74 Average i i
13833. 000 66.68 -7.32 74.00 46.08 41.13 10.21 320.74 Peak s e
14490 000 &7.59 -6.41 74 00 46.40 42 50 9.99 31_30 Peak e e
14490 000 52 .60 -1.40 54.00 31 .41 42 50 2.%3 31_30 Average s st

[T O

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: The peak measurement is fully sufficient, as the max field strength as measured with the
Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in addition.

Note 4: Average emission setting: RBW=1MHz; VBW = 1/T, where T is “Pulse On Time”.

Note 5: No level of unwanted emissions exceeds the level of the fundamental emission.
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3.4.8 Conducted Emissions from Antenna Port

Conducted Emissions from Antenna Port

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit

Spectrum | II:%:(

Ref Level -40.00 dBm @ RBW 1 MHz
|@ Att 0de & SWT 500 ms @ YBW 3 MHz Mode &uto Sweep
@ 1R Yiew

Mi1[1] -90.64 dBm
1.031960 GHz|

50 dBm

-a0 dBrm

-70 dBm

-80 dBm

=90 dBm, = =

-100 dBrn

-110 dem

-120 dBrmn

-130 dem

Start 960.0 MHz 691 pts Stop 1.61 GHz

I [ CEEEEEE

Date: 29.0CT.2013 14:59:39

Spectrum | II:%:(

Ref Level -40.00 dBm @ RBW 1 MHz
|@ Att 0de & SWT 500 ms @ YBW 3 MHz Mode &uto Sweep
@ 1R Yiew

Mi1[1] -89.21 dBm
1.984780 GHz|

50 dBm

-a0 dBrm

-70 dBm

-80 dBm

-ar) dem.

-100 dBrn

-110 dem

-120 dBrmn

-130 dem

Start 1.61 GHz 691 pts Stop 1.99 GHz

I [ CEEEEEE

Date: 29.0CT.2013 15:00:28

Note 1: sweep time that there is no more than a 1 ms integration period over each measurement bin.
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Conducted Emissions from Antenna Port

Mode

TransferJet Test Freq. (MHz)

4488

Operating Function

transmit

|& Att

Spectrum |

Ref Level -40.00 dBm & RBW 1 MHz

(=)

0

dB & SWT 500 ms @ YBW 2 MHz  Mode Auto Sweep

@ LRm Yiew

-50 dBm

M1[1]

-88.34 dBm
2.85020 GHz

-60 dBm

-70 dBm

M1

-100 dem

-110 dBrm

-120 dem

-130 dBm

Start 1.99 GHz

691 pts

Stop 3.1 GHz

Jl

Date: 29.0CT.2013 15:09:14

|& Att

Spectrum |

Ref Level -40.00 dBm & RBW 1 MHz

(=)

0

dB & SWT 500 ms @ YBW 2 MHz  Mode Auto Sweep

@ LRm Yiew

-50 dBm

M1[1]

-63.23 dBm
4.4730 GHz

-60 dBm

-70 dBm

-80 dBm

T dBm

-100 dem

-110 dBrm

-120 dem

-130 dBm

Start 3.1 GHz

691 pts

Stop 10.6 GHz

Jl

| [T

Date: 29.0CT.2013 15:10:06

Note 1: sweep time that there is no more than a 1 ms integration period over each measurement bin.
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Conducted Emissions from Antenna Port

Mode

Tran

sferdet Test Freq. (MHz)

4488

Operating Function

transmit

|& Att

Spectrum |

(=)

0

Ref Level -40.00 dBm & RBW 1 MHz

dB & SWT 500 ms @ YBW 2 MHz  Mode Auto Sweep

@ LRm Yiew

-50 dBm

M1[1]

-74.20 dBm
30.8940 GHz

-60 dBm

-70 dBm

-80 dBm

o]

-90 dBm

-100 dem

-110 dBrm

-120 dem

-130 dBm

Start 10.6 GHz

691 pts

Stop 40.0 GHz

Jl

Date: 29.0CT.2013 15:11:28

| [T

Note 1: sweep time that there is no more than a 1 ms integration period over each measurement bin.
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Conducted Emissions from Antenna Port

Mode TransferJet

Test Freq. (MHz)

4488

Operating Function transmit

Spectrum |

(=)

Ref Level -40.00 dBm

@ RBW 10 kHz

| Att 0dE & SWT 500 ms @ YBW 20kHz Mode Auto Sweep

@ LRm Yiew

-50 dBm

M1[1]

-106.13 dBm
1.198700 GHz|

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dem

it nge sl !

M1

ol W st P, P Aoy et it Mgy R

Sl bt

-120 dem

-130 dBm

Start 1.164 GHz

691 pts

Stop 1.24 GHz

Jl

Date: 29.0CT.2013 15:12:36

Spectrum |

(=)

Ref Level -40.00 dBm

@ RBW 10 kHz

| Att 0dE & SWT 500 ms @ YBW 20kHz Mode Auto Sweep

@ LRm Yiew

-50 dBm

M1[1]

-106.21 dBm
1.6009590 GHZz|

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dem

b ol o e o,y

LA L, ]

M1

il ot b g st abys b o o gy

-120 dem

-130 dBm

Start 1.559 GHz

691 pts

Stop 1.61 GHz

Jl

| [T ]

Date: 29.0CT.2013 15:13:28

Note 1: sweep time that there is no more than a 1 ms integration period over each measurement bin.
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3.4.9 Radiated Emissions within UWB Bandwidth

Radiated Emissions within UWB Bandwidth

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization Vv

- Level {«IBrmim) Date: 2013-11-11

FCC 15.517-RMS

-50

=1l pid bt HE8. 4388, 4588, 4788, a8

Frequency (MHz)

Over Limit Readfintenna Cable Preamp Ant Table
Freq Lewel Limit Line Lewvel Factor Losz Factor Remark Poz Poz
MHz dBEmfm dE dBEm/m dEm dB fm dE dB cm deq

1 4287. 000 -67.9%4 -26.64 -41.30 -T7F.63 32_54 5.63 32.48 -— -——=

Note 1: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
Note 2: sweep time that there is no more than a 1 ms integration period over each measurement bin.
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3.4.10 Radiated Emissions from Antenna

Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization V
5l Lewvel (<dBm/m} Date: 20131113
-60
FCC 15.51T-RMS
1 2
=150 960 968, 9T6. 954, 992, 1000
Frequency (MHz)
Dver Limit Readhintenna Cable Preamp hnt Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Poz= Pos
MHz dBm/m dE  dBmSm dEm dBfm dB dE cm deg

12 9273.560 -82.11 -6_.81 -75_.30 -80.79% 21_17 485 27.34 e -
2 992 080 -82.9%8 -7.68 -75.30 -81.84 21.27 4 88 27.29 s -

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.
Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization H
i Level {dBm/m} Date: 2013-11-13
-G
FCC 15.517-RMS
1 2
-150
960 958, 4T6. 934, 992, 1000
Frequency {(MHz)
Over Limit Readfintenna Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MHz dBmfm dE dBm/m dBm dE fm dB de om deg

12 9273.520 -82.6%9 -7.39% -75_30 -21._37 2117 4.85 27.34 e -——
2 987 920 -82.9% -7_6% -75_30 -81_82 21 26 4_ 87 27.30 s -—

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.
Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization \%

- Level {dBm/mj} Date: 2013-11-13

FEC15.517-RMS

-60 3

=14 1000 2400, 3500, 5200, G600, 8000

Frequency {MHz)

Over Limit Readfintenna Cable Preamp hnt Table
Freqg Lewvel Limit Line Lewvel Factor Loss Factor Remark Po=s Pos
MHz dBm/m dE dBmfm dBm dB fm dB dB cm deqg

12 1222 000 -60.46 14.81 -75_.30 -55.23 24 99 2.9% 323.21 s -
2 @ 1%81_ 000 -73.72 1.58% -75.30 -M0.04 25.73 3.34 32.75 e s
3 1629 000 -64_10 -22_80 -41.30 -75_99% 36 63 .00 32.74 e -

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.

SPORTON INTERNATIONAL INC. Page No. : 38 of 51
TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. FCC Test Report Report No. : FR300357

Radiated Emissions from Antenna
Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization H

- Level {dBm/m} Date: 2013-11-13

FCC15.517-RMS

60 1
3
2

-150

1000 2400, 3800, 5200, GE00, 8000

Frequency {MHz)
Owver Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Lewvel Factor Loss Factor BRemark Pos Po=
MHz dBm/m dE dBm/m dBm dB fm dB de cm deqg

1@ 1322. 000 -62.70 12. 60 -T75_.30 -57.47 24 99 2.93% 33.21 i -
2 2 1581 . 000 -76_23 -0.93 -75_30 -72.55 25.73 3.34 32.7%5 o -
3 5606 000 -68_ 40 -27 10 -41_30 -76_82 34 12 & 68 32 38 e —_—

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization \%

- Level {dBm/m} Date: 20131113

FCC 15.517-RMS
2 =

-6l 1 Z
-150
Bo00 8300, D600, 10400, 11200, 12000
Frequency {MHz)
Over Limit Readhintenna Cable Preamp Ant Table
Freq Level Limit Line Lewvel Factor Loss Factor BRemark Po=s Po=
MHz dBEm/m dE  dBm/m dBm dE fm dB dE om deqg

i 8968.000 -61.88 -20.5% -41.30 -75.77 38.10 .15 32.96 e S
2 10524.000 -56.52 -15.2% -41_320 -71.82 3% 89 2.00 32 .65 e -
3 119%9%6.000 -5%.06 -7.7¢ -51.30 -75.73 33.40 2.66 32.39 s -

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna
Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization H
i Lewvel {dBm/m}) Date: 2013-11-13
FCC 15.517-RMS
2 el
60 1 g
150 5500 8800. 9600. 10400. 11200. 12000
Frequency (MHz)
Over Limit Readintenna Cable Preamp hnt Table
Freq Lewvel Limit Line Lewel Factor Logs Factor Remark Po= Po=
MHz dBm/m dBE dBm/m dBm dB fm dB de cm deq
1 9964 000 -61_-02 -19%_72 -41_30 -75.2% 3%.02 8.31 33_06 i R
2 10524.000 -56.31 -15_.04 -41.30 -71.58 32.89 9.00 32 &5 -—- -—-
2 119%99%6._000 -59_0¢ -7.76 -51.30 -715.73 39.40 9.66 32_39 e =

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization \%
- Level {dBm/m} Date: 2013-11-13
2 3 FCC15517-RMS
7
-6
150
12000 12600, 13200, 13800, 14300, 15000

Frequency {MHz)

Over Limit Readhintenna Cable Preamp Ant Table
Freq Lewvel Limit Line Lewvel Factor Loss Factor BRemark Po=s Po=
MHz dBm/m dE dBm/m dBm dB fm dB de cm deqg

i 13530.000 -57_.23 -5.93 -51_30 -76_90 40.47 9.8% 30.69 Al -
2 13873.000 -5%2_27 -0.37 -51.30 -72.2% 41.21 10.25% 30.74 e )
3 E14402. 000 -51.72 -0.4% -51_320 -72.%& 42.33 10.05 31.21 e -

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Owrer Limit

Readfintenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization H
Level {dBm/m} Date: 2013-11-13
2 3 FCC16517-RMS
;
60
-150
12000 12600, 13200, 13800, 14400, 15000

Frequency (MHz)

Cable Preamp

Freq Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Po=s
MHz dEm/m dBE dBmfm dBEm dB fm dB dB cm deg
1 213530.000 -57.06 -5.76 -51.30 -16.73 40.47 9.89 30.89 -—— -——
2 E13833.000 -52_25 -0.95% -51.30 -712.85 41.13 10.21 30.74 -—— -——
3 214394 000 -51_86 -0_.56 -51_30 -713.04 42 29 10.08 31.1%9 - -—

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization \%
. Level {dBm/m} Date: 2013-11-19
FCC15.517-1M-EMS
3
60 1 2
150
18000 194704y, 21400, 23100, 24800, 26500
Frequency {MHz)
Over Limit Eeadintenna Cable Preamp Ant Table
Freq Level Limit Line Lewvel Factor Loss Factor Remark Po= Po=
MHz dBEm/m dE dBm/m dBm dB/m dB dE cm deg
1 19445 . 000 -61.17 -19.41 -41.76 -54.27 38.0% 11.1% 56._1%8 et e
2 23499 500 -60_62 -18_ 86 -41.76 -56_.8% 3%.30 12_30 55._33 ek ot S
3 26389.500 -59_.9%6 -18_20 -41.76 -57.13 39279 13.11 5573 e —m

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:

“>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Measurement receive antenna polarization: H (Horizontal), V (Vertical)

sweep time that there is no more than a 1 ms integration period over each measurement bin.

No level of unwanted emissions exceeds the level of the fundamental emission.

Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization H
. Lewvel ((dBm/m} Date: 2013-11-19
FCC15.517-1M-EMS
3
60 1 2
-150
13000 197040, 21400, 23100. 24800. 26500
Frequency {MHz)
Over Limit Readhintenna Cable Preamp Ant Table
Freq Level Limit Line Lewvel Factor Loss Factor BRemark Po=s Po=
MHz dBEm/m dE  dBm/m dBm dE fm dB dE om deqg
1 12445 000 -60_.9% -19 23 -41. 76 -54.0% 385092 11.12 56._18 R s
2 23499 500 -60_65% -18.%% -41.76 -56.92 3%2.30 12_.30 b55_33 S S
3 @E26389_ 500 -59%_67 -17.%1 -41.76 -56.84 39.7% 13_.11 55.73 i ——=

Note 2:
Note 3:
Note 4:
Note 5:

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Measurement receive antenna polarization: H (Horizontal), V (Vertical)

sweep time that there is no more than a 1 ms integration period over each measurement bin.

No level of unwanted emissions exceeds the level of the fundamental emission.

Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization \%

- Lewvel {(<(Bm/m} Date: 2013-11-19

FCC15.517-1M-RMS-

-60
-150
26500 29200, 1900, 34600, JT300. 400040
Frequency (MHz)
Over Limit Readfintenna Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Po=
MHz dBEm/m dE dBm/m dim dEfm de i1 cm deg

1 @20422 500 -55_22 -12 .46 -41.76¢ -57.67 41.20 15.35 54_10 S ———
@34951 000 -51_48 -9_ 72 -41. 76 -656_60 42 98 14 %6 53_82 e -
3 @39999 000 -43 .13 -1.37 -41. 76 -57.78 47.30 17 .61 50_26 e —_—

]

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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Radiated Emissions from Antenna

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization H
. Level {dBm./mj} Date: 2013-11-1%
FEC 15.517-1M-RMS-
3 2
50
1505
26500 29200, 31900, 34600, 37300, 40000

Over Limit

Frequency (MHz)

Readintenna Cable Preamp

3 @39999 000 -43 35

-1.5%2 -41._7%

-58.00 47._30

17.¢1 50.2e

Freq Lewrel Limit Line Lewel Factor Loss Factor Remark Po= Po=
MHz dBm/m dBE dBm/m dBm dBfm dB dB cm deg
1 @30428_500 -55.33 -13.57 -41.76 -57.7%# 41.20 15.35 54.10 -— —_——
2 E34951. 000 -51.49 -9.73 -41.76 -55.61 42.98 14.9%26 53.82 ) -

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.

Note 5: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec
averaging time were used for these frequencies per bin point measurements. Emissions (Mark 1~3)
from digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits
in 47 CFR, Part 15, Subpart C, §15.209.
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3.4.11 Radiated Emissions within GPS Band

Radiated Emissions within GPS Band

1@ 1198_790 -93.33
2 2 1561.39%0 -24_40

-§.03 -85.30
-9.10 -85._30

-87.36
-30.61

2410
25.67

Mode TransferJet Test Freq. (MHz) 4488
Operating Function transmit Polarization V
. Level {dBm/m} Date: 2013-11-13
-G
FCCU15.517-GPS
1 2
-150
1164 1253.2 1342.4 1431.6 1520.8 1610
Frequency {MHz)
Over Limit Readfintenna Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Lozs Factor Remark Pozs Pos
MHz dBm/m dE dEmfm dEm dE/m dB de om deg

Z2.82 33.49
3.31 32.°M

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.
Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Radiated Emissions within GPS Band

Mode TransferJet Test Freq. (MHz) 4488

Operating Function transmit Polarization H
ik Level (dBm/mj} Date: 2013-11-13
-60

FCCH5.517-GPS

1 2
-150
1164 1253.2 1342.4 1431.6 1520.8 1610
Frequency (MHz)
Owrer Limit Readfintenna Cable Preamp Ant Table
Freq Level Limit Line Lewel Factor Logs Factor Bemark Poz Pos
MHz dBmfm dE  dBmfm dBm  dBfm dB dB cm deg

1 11928750 -%4.84 -2.54 -85.30 -8&_87 24.7T0 2.82 33.49 S ——=
2 E 1527. 070 -24.69 -9.3% -35_30 -91_0% 25_80 3.34 32.79 —-—— -——

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 3: sweep time that there is no more than a 1 ms integration period over each measurement bin.
Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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4 Test Equipment and Calibration Data

Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark

EMC Receiver R&S ESCS 30 100174 9kHz ~2.75GHz | Mar. 26, 2013 (nggzcﬂ‘\’(r;

SCHWARZBECK Conduction

LISN MESS.EL EKTRONIK NSLK 8127 8127-477 9kHz ~ 30MHz Jan. 21,2013 | o0,

Conduction

RF Cable-CON | HUBER+SUHNER RG213/U 7.61183201e+012 | 9kHz ~ 30MHz Oct. 30,2013 | 50,00

EMI Filter LINDGREN LRE-2030 2651 < 450 Hz N/A fggg:ﬂ%’;
Note: Calibration Interval of instruments listed above is one year.

Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark
Spectrum _ Conducted
Analyzer R&S FSV 40 101013 9KHz~40GHz Jan. 20,2013 | piOES

Conducted
RF Cable-0.5m | HUBER+SUHNER | SUCOFLEX_104 SN 345675/4 | 30MHz ~26.5GHz | Dec.04,2012 | i d"00
Note: Calibration Interval of instruments listed above is one year.

Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark
3m Semi L
Anechoic SIDT FRANKONIA SAC-3M 03CHO3-HY | SOMHZ~1GHz | ho0 01,2012 Radiation

3m (03CHO3-HY)
Chamber
Amplifier HP 8447D 2944A08033 | 10kHz ~ 1.3GHz | May. 03, 2013 Radiation
(03CHO3-HY)
Amplifier Agilent 84498 3008A02120 | 1GHz ~26.5GHz | Aug. 20, 2013 (03Rgg|§§?ﬁv)
Spectrum - Radiation
Analyzer R&S FSP40 100593 9kHz ~ 40GHz Oct. 03,2013 | o263 hiv)
Bilog Antenna SCHAFFNER CBL 6112D 22237 30MHz~1GHz | Sep. 21,2013 Radiation
b (03CHO3-HY)
Horn Antenna EMCO 3115 6741 1GHz ~18GHz | May 31, 2013 (Ogeggiggogw
Radiation
Horn Antenna | SCHWARZBECK BBHA9170 BBHA9170154 | 15GHz~40GHz | Jan. 08,2013 | adiicafiy,
RF Cable-R03m Jye Bao RG142 CB021 9kHz ~ 1GHz Jan. 17,2013 (Ogeggiggogw
) Radiation

RF Cable-high SUHNER SUCOFLEX 106 03CHO3-HY 1GHz~40GHz | Jan. 17,2013 | (o diiati)
Turn Table EM Electronics EM Electronics 060615 0 ~ 360 degree N/A (Ogeggiggogw

Antenna Mast MF MF-7802 MF780208179 1~4m N/A (03Rgg|§§?ﬁv)

Note: Calibration Interval of instruments listed above is one year.
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Instrument Manufacturer Model No. Serial No. Characteristics | Calibration Date Remark
- Radiation
Amplifier EM EM18G40G 060604 18GHz ~ 40GHz Oct. 17.2013 (03CHO3-HY)
Loop Antenna TESEQ HLA 6120 31244 9kHz ~ 30MHz Dec. 02, 2012 Radiation
(03CHO03-HY)
Note: Calibration Interval of instruments listed above is two year.
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