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Report Title:

1.

1.1.

1.2

1.3.

1.4.

1.5.

INTRODUCTION

Scope of Tests

This document presents the results of a series of electromagnetic compatibility (EMC) tests performed on

the Shure ULXD1 bodypack transmitter. The test items were manufactured and submitted for testing by

Shure Incorporated located in Niles, IL. The data was taken following the measurement methods as

described in the test specifications listed in the individual appendices of this document. Provided is the

data for the test samples which also includes a summary of the measurements made and a description of

the measurement setup. The EUT contained a transmitter that was designed to transmit in the following

UHF frequency bands using an external, removable whip antenna:

Group

Band

Frequency (MHz)

Output Power (mW)

B

H50

534-598

1,10, 20

Purpose

This series of tests was performed to determine if the test item would meet the conducted and radiated
RF emission specifications of the FCC "Code of Federal Regulations” Title 47 Part 74, Subpart H, Section
74.861. The test series was also performed to determine if the test items meet the radiated and
conducted RF emission specifications of Industry Canada RSS-123, Sections (4.2), (7), (5.3), (5.5.1) and
(6.3.1). Testing was performed in accordance with ANSI C63.4-2003 and RSS-GEN.

Deviations, Additions and Exclusions

None.

EMC Laboratory Identification
The electromagnetic compatibility tests were performed at the Shure Electromagnetic Laboratory, Shure
Incorporated, 5800 West Touhy Ave, Niles, Illinois 60714-4608. This laboratory is registered with Industry
Canada as Site # 616A-1. The Shure Electromagnetic Laboratory is accredited by the National Institute of
Standards and Technology (NIST) under the National Voluntary Laboratory Accreditation Program
(NVLAP). The NVLAP Lab Code is: 200946-0.

Summary of Tests Performed
The following electromagnetic compatibility tests (Table 1) were performed on the EUT in accordance with
FCC "Code of Federal Regulations” Title 47 Part 74 and Industry Canada RSS-123 specifications:

Table 1: Summary of tests performed

Test Spec (STD) Description Tested Range | Described in Appendix | Test Results
FCCRPSaSr-t]-;: ((:?2'?61) Conducted RF Power Output | 534 — 598MHz A PASS
FCCRPSaSr-tlzg ((;?2.5)361) Modulation Characteristics 534 — 598MHz B N/A
Fec :::17;3(25861) Frequency Stability :g‘;;gszﬁom:; c C PASS
Page 5 of 51 Form Revision: 1
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FCC Part 74 (74.861) . .
RSS-123 (5.3 & 5.5.1) Occupied Bandwidth 534 — 598 MHz D PASS
FCC Part 74 (74.861) . - _ PASS
RS$-123 (6.3.1) Spurious Emissions 30MHz - 6GHz E

2. APPLICABLE DOCUMENTS
The following documents of the exact issue designated form part of this document to the extent specified
herein:

e Federal Communications Commission "Code of Federal Regulations", Title 47, Part 74, dated
1 October 2010

e Federal Communications Commission "Code of Federal Regulations", Title 47, Part 2, dated 1
October 2010

e RSS-123, "Spectrum Management and Telecommunications Radio Standards Specification
Licensed Low Power Radio Apparatus” Issue 2, February 2011

e RSS-Gen, “Spectrum Management and Telecommunications Radio Standards Specification
General Requirements and Information for the Certification of Radiocommunication
Equipment”, Issue 3, December 2010

e ANSI C63.4-2003, "American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz"

e TIA-603-C-2004, “Land Mobile FM or PM Communications Equipment Measurement and
Performance Standard”

3. EUT SET-UP AND OPERATION
3.1. General Description
The EUT is a wireless bodypack transmitter, model no. ULXD1. The EUT arrangement in which the testing

was conducted can be found in the individual appendices.

3.2. Test Samples
The following product sample was tested:

Model Band Frequency (MHz) Serial #
ULXD1 H50 534-598 4111860007

3.3. Test Setup
3.3.1. Power Input
The EUT was powered with 3VDC from 2 internal “AA” batteries.

3.3.2. Signal Input /Output Leads
The microphone port of the EUT was terminated with a Shure WL93 Subminiature Lavalier
microphone via a 1.2 meter long, 3 conductor cable for all radiated emissions tests.

SEL-F-11 Main Body Test Form Page 6 of 51 Form Revision: 1
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The antenna port was terminated with a Shure 95G9043 whip antenna for all radiated emissions
tests.

3.3.3. Test Frequency Range
Per CFR Title 47, Section 2, part 1057 and RSS-GEN, Section 4.9 (a) for spurious radiated emissions
measurements, the frequency spectrum shall be investigated up to at least the tenth harmonic of
the highest fundamental frequency. The highest fundamental frequency internally generated by
the EUT is 598 MHz. Therefore, radiated emissions measurements were performed up to 6GHz.

3.3.4. Grounding Considerations
The EUT was not grounded during testing.

3.4. Operational Mode
Frequency and Power Output:
All emissions tests were performed separately in the following transmit frequency and output power
modes:

Tx @ 534.125MHz, 1ImW; Tx @ 534.125MHz, 20mW (Low)
Tx @ 566.000MHz, 1ImW; Tx @ 566.000MHz, 20mW (Mid)
Tx @ 597.875MHz, 1ImW; Tx @ 597.875MHz, 20mW (High)

TEST INSTRUMENTATION

A list of the test equipment used can be found in table 10-1. All equipment used was within calibration terms
during and throughout the duration of the tests. All calibrations are traceable to the National Institute of
Standards and Technology (NIST).

TEST PROCEDURES
The specific test procedures are presented in the individual appendices.

OTHER TEST CONDITIONS
6.1. Test Personnel
All EMC tests were performed by qualified personnel from the Shure EMC Laboratory.

6.2. Disposition of the EUT
The EUTs and all associated equipment were returned to Shure Incorporated upon completion of the tests.

RESULTS OF TESTS
The results are presented in the individual test appendices. In general, it was found that the Shure Incorporated

ULXD1 met the radiated and conducted RF emission specifications of the FCC "Code of Federal Regulations” Title
47, Part 74, Subpart H, Section 74.861. It was also found that the ULXD1 met the radiated and conducted RF
emissions specifications of Industry Canada RSS-123, Sections (4.2), (7), (5.3), (5.5.1) and (6.3.1).

CONCLUSIONS
It was determined that the Shure Incorporated ULXD1 did fully comply with the radiated and conducted RF

emissions requirements of both the FCC “Code of Federal Regulations” Title 47 Part 74, Subpart H, Section
74.861 and Industry Canada RSS-123, Sections (4.2), (7), (5.3), (5.5.1) and (6.3.1).

CERTIFICATION

SEL-F-11 Main Body Test Form Page 7 of 51 Form Revision: 1
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Shure EMC Laboratory certifies that the information contained in this report was obtained under conditions

which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUTs at the test date. Any electrical or mechanical

modification made to the EUTs subsequent to the specified test date will serve to invalidate the data and void

this certification.

This report must not be used to claim product endorsement by NVLAP or any agency of the US Government.

10. EQUIPMENT LIST

Table 10-1: Test Equipment

L# or ID Description Manufacturer Model # Serial # Range Cal Date Due Date
3 meter RF .
123-011-01 . ETS Lindgren FACT-3 AJ640 25MHz - 18GHz | 10/15/2012 | 10/15/2013
123-011-02 | ElectricPowered | o) ioren 2088 N/A N/A N/A N/A
Turntable J
123-011-08 Controller EMCO 2090 29799 N/A N/A N/A
123-011-09 Antenna ETS Lindgren 20712 35500 N/A N/A N/A
Positioner
123-011-15 B/;ii’;'\;‘;g ETS Lindgren 3142¢C 34790 25MHz-1GHz 3/6/2013 3/6/2014
123-011-16 Wa"eg:fte HOr 1 15 Lindgren 3115 29851 1-18 GHz 5/21/2013 | 5/21/2014
Rohde &
123-011-19 PreAmp o TS-PR18 100015 1-18 GHz 6/20/2013 | 6/20/2014
123-011-25 EMI Test Rohde & ESIB 40 100220 20Hz-40GHz 3/5/2013 3/5/2014
Receiver Schwarz
EMI/EMS Test Rohde & V.4.04
123-011-31 Sottarare o EMC32 00061 20Hz - 40GHz N/A N/A
Spectrum Fsu
123-022-01 P R&S 1166.1660. 201043 | 20Hz-26.5GHz | 1/25/2013 | 1/24/2014
Analyzer K26
123-040-03 | 20dB Attenuator | Mini Circuits | BW-N20W5+ 0952 DC-18GHz 1/12/2013 | 1/12/2014
123-031-01 Power Meter AR PM2003 0335363 | 10kHz—40GHz | 12/06/2012 | 12/06/2013
100 kHz - 18GHz
123-032-01 Power Head AR PH2008 336213 | o 0o ta | 12/12/2012 | 12/12/2013
L19-06-01 | Temp. Chamber ESPEC SU-24 91004211 | -40C-+130C 2/28/2013 | 2/28/2014
L04-107-01 Data Logger Fluke Hydra Il 7607019 N/A 12/10/2012 12/31/2013
Waveguide Horn
123-011-41 R EMCO 3117 123511 1GHz-18GHz | 10/26/2012 | 10/26/2013
123-011-36C Tuzife?]:’aOIG ETS Lindgren | 312D-DB-3 123668 140-400MHz 3/21/2013 | 3/21/2014
123-011-36D T“Zﬁfe?]'r:’:'e ETS Lindgren | 312D-DB-4 123695 400-1000MHz | 3/21/2013 | 3/21/2014
SEL-F-11 Main Body Test Form Page 8 of 51 Form Revision: 1
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Appendix A

A. RF POWER OUTPUT MEASUREMENTS

A.1. PURPOSE:

This test was performed to determine if the EUT meets the RF power output requirements of the FCC Part
74.861(e)(1)(ii) and the RSS-123 Section 4.2 specifications over the EUT operating frequency range of 534MHz
to 598MHz.

A.2. REQUIREMENTS:
As stated in paragraph 74.861(e)(1)(ii), for low power auxiliary stations operating in the bands allocated for TV
broadcasting, the power of the measured unmodulated carrier power at the output of the transmitter power
amplifier (antenna input power) may not exceed 250 milliwatts in the 470-608 and 614-806MHz bands. Per
the requirements set out in section 4.2 and Table 1 of Industry Canada RSS-123, the RF power output shall not
exceed 250mW average power.

A.3. MEASUREMENT UNCERTAINTY
All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Ulab

RF Power Output 0.354 dB

Uy.p - Determined for Shure EMC Laboratory

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

A.4. TEST SETUP AND INSTRUMENTATION:
Photographs of the test setup are shown as Figure A-1. The test instrumentation can be determined from
Table 10-1.

A.5. EUT OPERATION:
The EUT was powered up and the transmit frequency and power output level of the transmitter was selected
using the front panel controls. The EUT was powered at 3VDC by 2 “AA” alkaline batteries. The EUT was
checked for proper operation after it was setup for the test. Testing was conducted with the EUT set to
transmit at 534.125MHz, 566MHz and 597.875MHz at output power levels of ImW, 10mW and 20mW.

A.6. TEST PROCEDURES:
a. The EUT was connected to an RF power meter through a calibrated power head.

b. The frequency of the power meter was set to the operating frequency of the EUT.

c. The RF power meter was allowed to stabilize and then the output power measurement was recorded.
SEL-F-11 Main Body Test Form Page 9 of 51 Form Revision: 1
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A.7. RESULTS:

Appendix A

The output power measurement data is presented below on page 10. As shown by the test data, the power
output of the EUT is within the requirements of Part 74.861 and RSS-123.

Test Information
EUT Name:

Serial Number:

Test Description:
Operating Conditions:
Operator Name:

e e

Figure A-1 - Test Setup for RF Power Output

ULXD1 Band H50
4111860007

FCC pt.74 and RSS-123 RF Power Output — Antenna Conducted
Low, Mid and High Frequencies at ImW, 10mwW and 20mwW
Alex Stelmaszczyk

Comment: PM2003 Power Meter and PH2008 Power Head
Test Date: June 28, 2013
Checked By:__Juan Castrejon August 01, 2013
Frequency Nominal Power | Measured Power | Measured Power Limit
(MHz) (mW) (dBm) (mW) (mW)
534.125 1 -1.14 0.77 250
534.125 10 9.25 8.41 250
534.125 20 12.80 19.05 250
566 1 -1.02 0.79 250
566 10 9.47 8.85 250
566 20 12.93 19.63 250
597.875 1 -1.01 0.79 250
597.875 10 9.59 9.10 250
597.875 20 12.86 19.32 250

SEL-F-11 Main Body Test Form
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Appendix B and C
B. MODULATION CHARACTERISTICS

B.1. REQUIREMENTS:
As stated in paragraph 74.861(e)(3) and paragraph 5.2 of RSS-123, for low power auxiliary stations
operating in the bands allocated for TV broadcasting, any form of modulation may be used. A maximum
deviation of £75kHz is permitted when frequency modulation is employed.

B.2 TEST PROCEDURES:
Since the EUT employs digital modulation, no modulation characteristics tests were performed.

C. FREQUENCY STABILITY

C.1. PURPOSE:
This test was performed to determine if the EUT meets the frequency stability requirements of the FCC Part
74.861(e)(4) and the RSS-123 paragraph 7, table 1 specifications over the EUT operating frequency range of
534MHz to 598MHz.

C.2. REQUIREMENTS:
As stated in paragraph 74.861(e)(4) and paragraph 7 of RSS-123 Table 1, for low power auxiliary
stations operating in the bands allocated for TV broadcasting, the frequency tolerance of the transmitter shall
be 0.005 percent.

C.3 MEASUREMENT UNCERTAINTY:
All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Ulap

Frequency Error (Stability) 23.70 Hz

Uy.p - Determined for Shure EMC Laboratory

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

C.4. TEST SETUP AND INSTRUMENTATION:
The EUT was heated and cooled in an ESPEC temperature chamber over a temperature range of -30C to +50C.
The temperature around the EUT was measured and monitored by a T-Type thermocouple connected to a
Fluke Hydra Data Logger. The EUTs frequency was measured with a spectrum analyzer set to measure signal
count at 0.1Hz resolution. The center frequency of the spectrum analyzer was set to the selected transmit
frequency of the EUT (Low, Mid or High). Photographs of the test setup are shown as Figure C-1. The test
instrumentation can be determined from Table 10-1.

SEL-F-11 Main Body Test Form Page 11 of 51 Form Revision: 1
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Appendix C
C.5. EUT OPERATION:

The antenna port of the EUT was connected to the 50 Ohm input of a spectrum analyzer. The EUT was set at
its lowest power output setting (ImW) as representative of the worst case operational condition for this test.
The EUT was set to transmit at a low, mid or high frequency within its operating band of 534 — 598 MHz.

C.6. TEST PROCEDURES:

a. The temperature chamber was set to -30C with the EUT inside and powered off.

b. The EUT was allowed to soak for ~15 minutes after the temperature chamber reached the set
temperature.

c. The EUT was then powered on and allowed to stabilize for ~ 1 minute.

d. The measured frequency of the transmitter was plotted with the screen capture function of the
spectrum analyzer.

e. Steps a. through d. were repeated at -20C through +50C in ten degree increments for representative
low, mid and high frequencies within the EUTs operational band.

C.7 RESULTS:

The frequency stability measurements are presented in table C-1 on page 13. As shown by the test data, the

test frequency deviation was within the 0.005 percent limit set out in the FCC Part 74.861 and the RSS-123
specifications.

Figure C-1 - Test Setup for Frequency Stability

SEL-F-11 Main Body Test Form Page 12 of 51 Form Revision: 1



'SX Engineering Test Report No. SEL-014A

GLOBAL COMPLIANCE

Appendix C
Test Information

EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Frequency Stability
Operating Conditions: Low, Mid and High Frequencies at 1ImW, -30C to +50C
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer and ESPEC Temp Chamber
Test Date: June 24 - 26, 2013
Checked By: Juan Castrejon August 01, 2013
Nominal Measured Frequency Deviation Frequency
Temp °C| Frequency Deviation (%) o o Pass Or Fail
(MHz) Frequency (MHz) Stability (%) (Hz) Stability (Hz)
-30 534.125 534.1328736 0.0014741 0.005 7874 26706.25 PASS
-20 534.125 534.1366320 0.0021778 0.005 11632 26706.25 PASS
-10 534.125 534.1121913 -0.0023981 0.005 -12809 26706.25 PASS
0 534.125 534.1128288 -0.0022787 0.005 -12171 26706.25 PASS
10 534.125 534.1136081 -0.0021328 0.005 -11392 26706.25 PASS
20 534.125 534.1139142 -0.0020755 0.005 -11086 26706.25 PASS
30 534.125 534.1132704 -0.0021960 0.005 -11730 26706.25 PASS
40 534.125 534.1120075 -0.0024325 0.005 -12992 26706.25 PASS
50 534.125 534.1127785 -0.0022881 0.005 -12222 26706.25 PASS
-30 566 565.9939545 -0.0010681 0.005 -6046 28300 PASS
-20 566 565.9935075 -0.0011471 0.005 -6493 28300 PASS
-10 566 566.0102511 0.0018111 0.005 10251 28300 PASS
0 566 566.0168293 0.0029734 0.005 16829 28300 PASS
10 566 566.0096173 0.0016992 0.005 9617 28300 PASS
20 566 566.0103994 0.0018373 0.005 10399 28300 PASS
30 566 566.0112400 0.0019859 0.005 11240 28300 PASS
40 566 566.0107284 0.0018955 0.005 10728 28300 PASS
50 566 566.0099195 0.0017526 0.005 9920 28300 PASS
-30 597.875 597.8730119 -0.0003325 0.005 -1988 29893.75 PASS
-20 597.875 597.8723631 -0.0004410 0.005 -2637 29893.75 PASS
-10 597.875 597.8711781 -0.0006392 0.005 -3822 29893.75 PASS
0 597.875 597.8703192 -0.0007829 0.005 -4681 29893.75 PASS
10 597.875 597.8715213 -0.0005818 0.005 -3479 29893.75 PASS
20 597.875 597.8708392 -0.0006959 0.005 -4161 29893.75 PASS
30 597.875 597.8714108 -0.0006003 0.005 -3589 29893.75 PASS
40 597.875 597.8727271 -0.0003802 0.005 -2273 29893.75 PASS
50 597.875 597.8711615 -0.0006420 0.005 -3839 29893.75 PASS

SEL-F-11 Main Body Test Form Page 13 of 51 Form Revision: 1
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Appendix D
D. OCCUPIED BANDWIDTH MEASUREMENTS

D.1. PURPOSE:
This test was performed to determine if the EUT meets the occupied bandwidth requirements of the FCC Part
74.861(e)(4) and the RSS-123 paragraph 7, table 1 specifications over the EUT operating frequency range of
534MHz to 598MHz.

D.2. REQUIREMENTS:
As stated in paragraph 74.861(e)(5) and (6), for low power auxiliary stations operating in the bands allocated
for TV broadcasting, the following technical requirements apply:

a) The operating bandwidth shall not exceed 200 kHz.

b) The mean power of emissions shall be attenuated below the mean output power of the transmitter
in accordance with the following schedule:

i. On any frequency removed from the operating frequency by more than 50 percent up to
and including 100 percent of the authorized bandwidth: at least 25 dB;

ii. On any frequency removed from the operating frequency by more than 100 percent up to
and including 250 percent of the authorized bandwidth: at least 35 dB;

iii. On any frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth: at least 43+10log10 (mean output power in watts) dB.

Per the specifications set out in RSS-123 paragraph 5.3 and 5.5.1, the following technical requirements apply:
a) The authorized bandwidth shall not exceed 200kHz.

b) the power of unwanted emissions shall be attenuated below the mean transmitter power in
accordance with the following schedule:

i. On any frequency removed from the carrier frequency by more than 50% up to and
including 100% of the authorized bandwidth: at least 25 dB.

ii. On any frequency removed from the carrier frequency by more than 100% up to and
including 250% of the authorized bandwidth: at least 35 dB.

iii. On any frequency removed from the carrier frequency by more than 250% of the
authorized bandwidth: at least 55 + 10 Log (P) dB.
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D.3.

D.4.

Appendix D
TEST SETUP AND INSTRUMENTATION:
Photographs of the test setup are shown as Figure D-1. The test instrumentation can be determined from

Table 10-1.

EUT OPERATION:

The EUT was powered up and the transmit frequency and power output level of the transmitter were selected
using the front panel controls. The EUT was powered at 3VDC by 2 “AA” alkaline batteries. The EUT was
checked for proper operation after it was setup for the test. Testing was conducted with the EUT set to
transmit at 534.125MHz, 566MHz and 597.875MHz at an output power level of 20mW. Testing was also
performed at an output power level of ImW in normal channel bandwidth mode and high density channel
bandwidth mode to demonstrate compliance to the occupied bandwidth requirements stated in section D.2.
For the purpose of measuring and setting the peak output power reference level on the spectrum analyzer,
the EUT was programmed to transmit a continuous string of “0”s in order to simulate an unmodulated carrier
condition. The EUT was then returned to normal operation for the occupied bandwidth testing.

D.5. TEST PROCEDURES:

a) The EUT was connected to the 50 ohm input of a spectrum analyzer through 20dB of attenuation.

b) The EUT was modulated with a string of “0”s via software code.

c) The bandwidth of the spectrum analyzer was set to 1MHz.

d) The peak output power was measured and used to set the reference level on the spectrum analyzer.
e) The EUT was then modulated with a typical digital modulation.

f) The bandwidth of the spectrum analyzer was set to 2kHz (1% of Authorized BW).

D.6. RESULTS:

The occupied bandwidth measurement data is presented on page 17 — page 28. As shown by the test data, the
occupied bandwidth of the EUT meets the requirements set out in FCC Part 74.861 and RSS-123.

The maximum Industry Canada 99% bandwidth measurement was 164kHz.
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Appendix D

Figure D-1 - Test Setup for Occupied Bandwidth
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Engineering Test Report No. SEL-014A

Appendix D
Test Information
ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Output Power Reference
Operating Conditions: High Frequency (597.875MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
<§§> RBW 1 MHz Marker 1 [T1 ]
VEW 3 MHz 13.15 dBm
Ref 15 4dBm Att 0 dB 1 SWT 500 ms 5597 .8493585974 MH=z
offget  20l6dp | o —A4———P—— L |
-10
_'_F"d__‘_,_a—'—"_ Hﬂ_‘h
/—-'“' ‘-—-_,___H_H\
-0
--10
—-20
—-30
——40
--50
—-60
—-70
—-580
Center 597.875 MHz 200 kHz/ Span 2 MHz
Date: 30.AUG.2013 15:32:49
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Engineering Test Report No. SEL-014A

Appendix D
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Operating Conditions: High Frequency (597.875MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 2 kHz Marker 4 [Tl ]
VBW 5 kHz ~72.09 dBm
Ref 13.2 dBm Att 0 dB SWT 500 ms 597.375000000 MHz
=r Cffset 2016 dB Markgr 1 [T1]]
4.26 dBm
M £97.849358974 MHz
-0 ”J\PM\ el [ |
—34.48 dBm
597.77500¢000 MHz
_ﬁ%%CPT74 g T[T
—44 .86 dBm
597 .p7500¢0000 MH=z
—-20
RRSS-143 ,
30
_,40 A"; \\Jl
4 Y
B / \\
<0 L{- J'\k
L ) 4 .AWA'MM M .
bt R YT
- 20
Center 597.875 MHz 150 kHz/ Span 1.5 MHz
Date: 30.AUG.2013 15:40:35
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Appendix D
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Output Power Reference
Operating Conditions: Mid Frequency (566.000MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
<§§> RBW 1 MHz Marker 1 [T1 ]
VEW 3 MHz 12.51 dBm
Ref 15 4dBm Att 0 dB SWT 500 ms 565.977564703 MH=z
1
|, Ooffget 206 de dﬂ_ﬂ_,,_,__f—l~_______‘ﬂﬁ‘%h
_‘_’_'__‘_,.,-v-"’"_’ "-hh_x
/f,.f"" “HH
-0
--10
—-20
—-30
——40
--50
—-60
—-70
—-580
Center 566 MHz 200 kHz/ Span 2 MHz
Date: 30.AUG.2013 15:09:48
SEL-F-11 Main Body Test Form Page 19 of 51 Form Revision: 1
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Appendix D
Test Information

EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Operating Conditions: Mid Frequency (566.000MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 2 KHz Marker 1 [T1 ]
VBW 5 kHz 3.42 dBm
Ref 12.5 dEm Att 0 4B SWT 500 ms 566.052884615 MHz
10 off + Ole Ap =N ald= Nl [T 11
1 —-41.06 dBm
I 545.900000000 MHz
0 [‘LJ‘MMM TR I
-44¢.76 dBm
545.800004000 MHZ
_ﬁ%%CPT’Ml Markgr 4 [TI1[]
— . 70 dBm
545.500004000 MHzZ
F-20
RERS55-143 \
F-30 \
F-40 A’»ﬁ w"
3
v U'\“‘
|-, |
—-60 \{IM
4
pu ). MJJ h‘\ L1,
__70 v
iy o A R T
—-50
Center 566 MHz 150 kHz/ Span 1.5 MH=z

Date: 30.2UG.2013 15:14:20

SEL-F-11 Main Body Test Form Page 20 of 51 Form Revision: 1
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Appendix D
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Output Power Reference
Operating Conditions: Low Frequency (534.125MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 1 MHz Marker 1 [T1 ]
VEW 3 MHz 12.68 dBm
Ref 15 4dBm Att 0 dB SWT 2.5 ms 534.102564703 MH=z
1
|, Offget z0l6 dB _‘___,___—'——___\___‘__q
,-f-"""_‘-f h-hh—“'“hh
/ “-hh\&\_h
-0
--10
—-20
—-30
——40
--50
—-60
—-70
—-580
Center 534.125% MHz 200 kHz/ Span 2 MHz
Date: 30.AUG.2013 14:49:2¢6
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Appendix D
Test Information

EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Operating Conditions: Low Frequency (534.125MHz) at 20mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 4.20 dBm
Ref 12.7 dEm Att 0 4B SWT 2380 ms 534.117788462 MHz
| 1 p—Qffset 0la dR Markgr [T11]
il -3%.62 dBm
w
544.025000000 MH=z
L, Nu!\lﬂgh’u USRI DU S E
-44 .45 dBm
533.925004000 MHz
_ﬁ%%CPTT'Ll FETRaT 2 T T[]
=73 50 dBm
533. (25004000 MHzZ
—-20
RERS55-143
F-30
L 40 % It

B [ §

—-80

Center 534,125 MH=z 150 kHz/ Span 1.5 MH=z

Date: 30.2UG.2013 14:54:50
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Appendix D
Test Information

EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Output Power Reference
Operating Conditions: High Frequency (597.875MHz) at 1mW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.02 dBm
Ref 5 dBm ALt 0 dB SWT 500 ms 597.8525641053 MH=z=
offset  20]6 dB 1
-0
_/—'_'_'_'_'_‘_'_’_’ h‘hhhh
=10
F-20
—-30
—-40
—-50
F-60
—-70
—-80
—-90
Center 597.875 MHz 200 kHz/ Span 2 MHz

Date: 30.AUG.2013 15:43:47
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1 PK
VIEW

Date:

Test Information

EUT Name:

Serial Number:
Test Description:
Operating Conditions:

Operator Name:

Comment:

Test Date:

ULXD1 Band H50
4111860007

FCC Part 74.861 and RSS-123 Occupied Bandwidth
High Frequency (597.875MHz) at 1ImW in Normal Mode

(Blue Trace) and High Density Mode (Black Trace)

(Channel Bandwidth Options)
Alex Stelmaszczyk

R & S FSU Spectrum Analyzer
August 30, 2013

RBW 2 kHz Marker 4 [T1 ]
WVBW 5 kHz —84.80 dBm
Ref 0 dBm ALt dB SWT 500 ms 597 .375000000 MH=
o] Cffset 2Z0J]6 dB Markdr 1 [T1]]
1 -%.27 dBm
L1 ; Y £47.937504000 MHz
Markdr 2 [T1l]]
-60.67 dBm
_,20 F.g | S aTal o000 BITT
RECCDT4 Markgr 3 [T1]]
-5 1.30 dBm
--30 = T ASAUAUEL AUAURUEN Gt Y
RRSS-143
—-40
F-50

-100

Center 597.875 MHz

30.A0G.2013

15:45:00

SEL-F-11 Main Body Test Form
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Appendix D
Test Information

EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Output Power Reference
Operating Conditions: Mid Frequency (566.000MHz) at 1mwW
Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 0.06 dBm
Ref 5 dBm ALt 0 dB SWT 500 ms 565.974358974 MH=z=
offset  20]6 dB 1
_d—'_‘_‘-‘_'_'_‘_r HH_
=10
F-20
—-30
—-40
—-50
F-60
—-70
—-80
—-90
Center 566 MHz 200 kHz/ Span 2 MHz

Date: 30.AUG.2013 15:17:30
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2 PK
VIEW

Date:

Test Information

EUT Name:
Serial Number:

Test Description:

Operating Conditions:

Operator Name:
Comment:

Test Date:

ULXD1 Band H50
4111860007

FCC Part 74.861 and RSS-123 Occupied Bandwidth
Mid Frequency (566.000MHz) at 1ImW in Normal Mode

(Blue Trace) and High Density Mode (Black Trace)

(Channel Bandwidth Options)
Alex Stelmaszczyk
R & S FSU Spectrum Analyzer

August 30, 2013

RBW 2 kHz Marker 4 [T1 ]
VBW 5 kHz -83.69 dBm
Ref 0.1 dBm Att dB SWT 500 ms 565.500000000 MH=z
0.1 Offget 2Z0J]6 dB Markdr 1 [T1]]
-1¢.21 dBm
L _1n 545.561533462 MH=
Markdr 2 [T1l]]
—6¢.0Z dBm
_,20 = E_Qﬁﬂﬁﬂ o000 BITT
RECCDTT 4 f Markgr 3 [T1]]
-6%3.16 dBm
--30 SN LR SAUAUAUAUAY AU AUAY R UiV =3
RRSS-143
--40
--50
—--¢60
--70
L _3p . \
--90

Center 566 MHz

30.A0G.2013 15:25:11

SEL-F-11 Main Body Test Form
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Appendix D
Test Information

EUT Name: ULXD1 Band H50

Serial Number: 4111860007

Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth

Output Power Reference

Operating Conditions: Low Frequency (534.125MHz) at 1ImW

Operator Name: Alex Stelmaszczyk

Comment: R & S FSU Spectrum Analyzer

Test Date: August 30, 2013

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -0.92 dBm
Ref 5 dBm ALt 0 dB SWT 2.5 ms 534.070512821 MH=
Offset  20]6 dB 1
_O +——_
—‘_'_—'__ _‘—_—_—_
'_'_’_,_/—'_'_'_'_'_ __“—1_\_“
—f-'"'_—ff xﬁ""ﬁ
L

F-20
--30
—-40
--50
F-60
--70
--80
--90
Center 534.125% MHz 200 kHz/ Span 2 MHz

Date: 30.AUG.2013 14:59:26

SEL-F-11 Main Body Test Form Page 27 of 51 Form Revision: 1



CI’/
e,
'4

& Engineering Test Report No. SEL-014A

GLOBAL COMPLIANCE

Appendix D
Test Information

EUT Name: ULXD1 Band H50

Serial Number: 4111860007

Test Description: FCC Part 74.861 and RSS-123 Occupied Bandwidth
Operating Conditions: Low Frequency (534.125MHz) at 1ImW in Normal Mode

(Blue Trace) and High Density Mode (Black Trace)
(Channel Bandwidth Options)

Operator Name: Alex Stelmaszczyk
Comment: R & S FSU Spectrum Analyzer
Test Date: August 30, 2013
® RBW 2 kHz Marker 4 [T1 ]
WVBW 5 kHz —-83.22 dBm
Ref -0.9 dBm ALt 0 dB SWT 500 ms 533.625000000 MH=
Offset 2Z0J]6 dB Markdr 1 [T1]]
1 -9.43 dBm
—-10 Th A e pasn s
Markdr 2 [T1l]]

1 PR ~5%.97 dBm
VIEW —-20 54, 0-5000000 Mz
RFCCDT4 Markgr 3 [T1]]

-m -6%. dBm

VIEW N ot
30 533.pz500d000 MHZ
RRSS-143
——40
—-50

-

_780 vl 1

F-90

| 100

Center 534.125 MHz 150 kHz/ Span 1.5 MHz

Date: 30.AUG.2013 15:04:006
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E. FIELD STRENGTH OF SPURIOUS EMISSIONS - 30 MHz TO 6000 MHz

E.1. PURPOSE:
This test was performed to determine if the ULXD1 (EUT) meets the radiated RF emission requirements of the

FCC Part 74.861(e)(6)(iii), and the RSS-123 Section 6 specifications, over the frequency range from 30MHz to
6GHz.

E.2. REQUIREMENTS:
As stated in paragraph 74.861 for low power auxiliary stations operating in the bands allocated for TV
broadcasting, the mean power of emissions shall be attenuated by at least 43 + 10 log (P) dB below the mean

output power on any frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth.

As stated in section 5.5.1 of RSS-123 for low power auxiliary equipment, the power of unwanted emissions
shall be attenuated by at least 55 + 10 log (P) dB below the mean output power on any frequency removed
from the operating frequency by more than 250 percent of the authorized bandwidth.

E.3. MEASUREMENT UNCERTAINTY:
All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence):

Measurement Type Ujap
Radiated disturbance (electric field strength on an open area test 4.17 dB
site or alternative test site) (30 MHz — 1000 MHz) '
Radiated disturbance (electric field strength on an open area test 4.60 dB

site or alternative test site) (1 GHz — 12.75 GHz)

Uy.p - Determined for Shure EMC Laboratory

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit;
- Non-compliance is deemed to occur if any measured disturbance exceeds the disturbance limit.

E.4. TEST SETUP AND INSTRUMENTATION:

Photographs of the test setup are shown in Figures E-1, E-2 and E-3 on pages 32 - 33. The test instrumentation
can be determined from Table 10-1.

E.5. EUT OPERATION:
The EUT was powered up and the frequency of the transmitter was selected using the front panel controls.
The EUT was checked for proper operation after it was setup on the table. Testing was conducted with the

EUT set to the Low, Mid and High frequency within the operating frequency range, and powered with 2 “AA”
batteries.

SEL-F-11 Main Body Test Form Page 29 of 51 Form Revision: 1
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Appendix E
E.6. SPECIFIC TEST PROCEDURES:

All tests were performed in a 28ft. x 20ft. x 18.5ft. 3m semi-anechoic test chamber. The walls and ceiling of the
shielded chamber are lined with ferrite tiles. Anechoic absorber material is installed over the ferrite tile. The
floor of the chamber is used as the ground plane. The chamber complies with ANSI C63.4-2003 for site
attenuation.

The shielded enclosure prevents emissions from other sources, such as radio and TV stations from interfering
with the measurements. All power lines and signal lines entering the enclosure pass through filters on the
enclosure wall. The power line filters prevent extraneous signals from entering the enclosure on these leads.

RF Chamber

EUT

Control
Room

Antenna Mast &
Turntable Controller

RECEIVE
ANTEMMA
Computer
1 ([R&S EMI
| |Receiver

BLOCK DIAGRAM OF SHIELDED ENCLOSURE

Preliminary radiated measurements were performed to determine the frequencies where the significant
emissions might be found. The broadband measuring antenna was positioned at a 3 meter distance from the
EUT. The frequency range from 30MHz to 1GHz was investigated using a peak detector function with the
BiConiLog antenna at horizontal and vertical polarization, and with several different orientations of the EUT
with respect to the antenna. The maximum levels measured for each antenna polarization were then
automatically plotted. The resultant field strength (FS) is a summation in decibels (dB) of the EMI receiver
measurement (ERM), the antenna correction factor (AF), and the cable loss factor (CF). If an external pre-
amplifier is used, the total is reduced by its gain (-PA).

Formula 1: FS (dBuV/m) = MTR (dBuV) + AF (dB/m) + CF (dB) + (- PA (dB))

To convert the Field Strength dBuV/m term to pV/m, the dBuV/m is first divided by 20. The Base 10 AntilLog is
taken of this quotient. The result is the Field Strength value in pV/m terms.
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Appendix E
Formula 2: FS (uV/m) = AntiLog [(FS (dBuV/m))/20]

Final radiated RF emissions were performed on all significant broadband and narrowband emissions found in
the preliminary sweeps using the following methods:

1) Measurements of all significant broadband and narrowband signals from 30MHz to 1GHz were made using
a quasi-peak detector and a BiConiLog antenna. Measurements above 1GHz were made using an average
detector and a broadband double ridged waveguide antenna.

2) To ensure that maximum or worst case, emission levels were measured, the following steps were taken:

i.  The EUT was rotated so that all of its sides were exposed to the receiving antenna.
ii.  Since the measuring antenna is linearly polarized, both horizontal and vertical field components
were measured.

iii.  The measuring antenna was raised and lowered from 1 to 4 meters for each antenna polarization to
maximize the readings.
3) Once the significant narrowband emissions were defined and their measurements maximized, the
measurement s were confirmed by matching the field strength of the maximized signal from the EUT by
substituting the EUT with a dipole antenna below 1GHz and a waveguide horn antenna above 1GHz and
reproducing the field strength measurement.

i.  The substitution antenna was positioned in the same orientation as the EUT.
ii.  The output of a signal generator set at the same frequency as the significant narrow band emission
was fed into the substitution antenna.

iii.  The test antenna was raised or lowered as necessary to ensure that the maximum signal was still
received.

iv.  The output power level (in dBm) of the signal generator was increased until the corresponding
reading on the test receiver matched the maximized field strength measurement.

v.  The output power level of the signal generator was recorded as the absolute level of the spurious

radiated emission in dBm taking into account any cable loss and antenna gain inherent in the
substitution test setup.

E.7. RESULTS:

The plots of the peak preliminary radiated voltage levels are presented on pages 34 through 50. The
maximized peak radiated voltage level results are presented on pages 36, 39, 42, 45, 48 and 51 All emissions

measured from the ULXD1 were within both the FCC “Code of Federal Regulations” Title 47 Part 74, Subpart H
and Industry Canada RSS-123 Sections 6 specification limits.
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Figure E-1 - Test Setup for Spurious Emissions 30MHz to 1GHz
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Figure E-2 - Test Setup for Spurious Emissions 1GHz to 6GHz

Figure E-3 - Test Setup for Matching 30MHz to 1GHz Figure E-4 - Test Setup for Matching 1GHz to 6GHz
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Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1GHz
Freq = 534.125MHz, 20mwW
Lovell Cueto

Horizontal and Vertical Antennae
ULXD1 H50_Low Freq_HV_Max
June 18, 2013 9:16:05 AM

Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI

radiated]
Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30MHz - 1GHz MaxPeak 120kHz 0.02s Receiver
1007
ECC Part 74 AVE
9071
FCC Pait 74
80t 568.740000 MHz
333.840000 MHz 30.386 dBuV/m
20.344 dBuV/m
707 241140000 MHz 259620000 ME % 617.760000 MHz
£ 17.850-dBuV/m 27.279 dBuV/m 30.192 dBuV/m
> 607 221.820000-MHz 534.060000 MHz
a 16.954 dBpV/m 46.650 dBpV/m
©
£ 507
= v
>
3 4ot

30M 50

SEL-F-11 Main Body Test Form

80 100M 200 300 400 500 800 1G

Frequency in Hz
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EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1-6GHz
Freq = 534.125MHz, 20mwW
Shaun Syas

Horizontal and Vertical Antenna
July 05, 2013  9:43:13 AM

Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]

Hardware Setup:

Electric Field Strength

Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
1GHz - 6GHz MaxPeak 1MHz 0.02s Receiver
1007
90t
FCC Parit 74
8071
70+ 2.136000000 GHz 3.204000000 GHz
e 1.068500000 GHz 33.156 dBuV/m 35.966 dBuV/m
= 41, Buv
> 6o} 953 dBuV/m
oo} 3.738000000 GHz
'g sol 1.602500000 GHz 2.670000000 GHz 38.674 dBuV/m
£ 38.961 dBpV/m 33.345 dBuV/m
q>) I v . 1
+
v
0
1G 2G 3G 4G 5G 6G

SEL-F-11 Main Body Test Form

Frequency in Hz
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Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 534.125 MHz @ 20mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LR Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. . ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading Gain Loss dBm dBm
Level dBuV dBm dB dB
DB-3 221.820 H 9.70 -107.00 0.00 2.13 -109.13 | -25.00
DB-3 221.820 Vv 9.30 -105.00 0.00 2.13 -107.13 | -25.00
DB-3 241.140 H 10.60 -104.60 0.00 2.14 -106.74 | -25.00
DB-3 241.140 Vv 10.20 -104.80 0.00 2.14 -106.94 | -25.00
DB-3 333.840 H 13.20 -107.60 0.00 2.74 -110.34 | -25.00
DB-3 333.840 Vv 13.20 -105.70 0.00 2.74 -108.44 | -25.00
DB-4 509.620 H 18.30 -100.00 0.00 3.15 -103.15 | -25.00
DB-4 509.620 Vv 21.00 -87.26 0.00 3.15 -90.41 -25.00
DB-4 568.740 H 20.50 -93.10 0.00 3.44 -96.54 -25.00
DB-4 568.740 Vv 24.20 -79.05 0.00 3.44 -82.49 -25.00
DB-4 617.760 H 22.20 -89.40 0.00 3.39 -92.79 -25.00
DB-4 617.760 Vv 24.10 -81.30 0.00 3.39 -84.69 -25.00
EMCO 3117 1068.500 H 9.50 -103.00 2.40 4.56 -105.16 | -25.00
EMCO 3117 1068.500 Vv 11.10 -90.10 2.40 4.56 -92.26 -25.00
EMCO 3117 1602.500 H 16.20 -84.20 5.70 5.54 -84.04 -25.00
EMCO 3117 1602.500 Vv 19.40 -78.50 5.70 5.54 -78.34 -25.00
EMCO 3117 2136.500 H 12.70 -99.00 5.00 6.32 -100.32 | -25.00
EMCO 3117 2136.500 Vv 12.70 -99.00 5.00 6.32 -100.32 | -25.00
EMCO 3117 2438.500 H 13.70 -94.00 6.10 6.73 -94.63 -25.00
EMCO 3117 2438.500 \Y 13.80 -91.00 6.10 6.73 -91.63 -25.00
EMCO 3117 3204.500 H 15.80 -100.00 7.60 7.65 -100.05 | -25.00
EMCO 3117 3204.500 Vv 15.90 -97.00 7.60 7.65 -97.05 -25.00
EMCO 3117 3580.000 H 17.80 -88.50 8.20 8.05 -88.35 -25.00
EMCO 3117 3580.000 Vv 17.90 -85.40 8.20 8.05 -85.25 -25.00
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EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1GHz

Freq = 534.125MHz, 1mW

Lovell Cueto

Horizontal and Vertical Antennae
ULXD1 H50_Low Freq_1mW_HV_Max
June 21, 2013  9:49:30 AM

Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI

radiated]
Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30MHz - 1GHz MaxPeak 120kHz 0.02s Receiver
10071
FCC.Part 74 AVE
9071 534.180000 MHz
40.178 dBpV/m FCC Pait 74
80T
701
E
g_ 6071 597.960000 MHz
M 221.880000 MHz 29.573 dBuV/m
S 18.393 dBUV/m 503.220000 MHz
£ 501 : 26.791 dBpV/im
T>.) 241.560000 MHz 429720000 MHz
El) 404 18.650 dBuV/m 25.046-dBpV/m v
273.840000 MHz
19.301 dBuV/m A
30l H \V “ V’ fu
VoY e
20t VY V.
o e 0 Ry
10154 oot
v
v ' 7
78.5 100M 200 300 400 500 800 1.05

SEL-F-11 Main Body Test Form
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Engineering Test Report No. SEL-014A

Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1-6GHz

Freq = 534.125MHz, 1mW

Shaun Syas

Horizontal and Vertical Antenna

ULXD1 H50_Low Freq_1mW_45s_Above 1GHz_Max
July 05, 2013  9:57:26 AM

Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]

Hardware Setup:
Level Unit:

Subrange
1GHz - 6GHz

100r
957
90T

85T

Electric Field Strength
dBuV/m

Detectors IF Bandwidth Meas. Time Receiver
MaxPeak 1MHz 0.02s Receiver

ECC Part74

80T
75}
7ot
o5l
ol

557

Level in dBuV/m

2571
20T
1571

10T v

- 2136500009 GHz
500000 GHz 34.545 dBuNV/m
93 dBuV/m ‘

Gllp

3.204500000 GHz

37.006 dBpVvV/m
2.438500000 GHz

39.480 dBuV/m

1.602500000 GHz
33.533 dBuV/m

3584000000 GHz ‘
40.41g dBuV/m kbl

bttt A

i bl ke

SEL-F-11 Main Body Test Form

2G 3G 4G 5G 6G
Frequency in Hz
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Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 534.125 MHz @ 1mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LR Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. . ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading Gain Loss dBm dBm
Level dBuV dBm dB dB
DB-3 221.880 H 10.30 -104.00 0.00 2.21 -106.21 -25.00
DB-3 221.880 Vv 9.20 -105.00 0.00 2.21 -107.21 | -25.00
DB-3 241.560 H 13.90 -92.10 0.00 2.37 -94.47 -25.00
DB-3 241.560 Vv 10.70 -104.80 0.00 2.37 -107.17 | -25.00
DB-3 273.840 H 11.10 -110.00 0.00 2.65 -112.65 -25.00
DB-3 273.840 Vv 11.10 -103.30 0.00 2.65 -105.95 | -25.00
DB-4 429.720 H 16.00 -95.60 0.00 3.07 -98.67 -25.00
DB-4 429.720 Vv 18.20 -85.60 0.00 3.07 -88.67 -25.00
DB-4 503.220 H 19.00 -102.00 0.00 3.11 -105.11 -25.00
DB-4 503.220 Vv 19.90 -91.80 0.00 3.11 -94.91 -25.00
DB-4 597.960 H 21.40 -98.90 0.00 3.45 -102.35 -25.00
DB-4 597.960 Vv 22.20 -88.45 0.00 3.45 -91.90 -25.00
EMCO 3117 1068.500 H 9.60 -103.00 2.40 4.56 -105.16 | -25.00
EMCO 3117 1068.500 Vv 9.50 -103.00 2.40 4.56 -105.16 | -25.00
EMCO 3117 1602.500 H 12.00 -93.20 5.70 5.54 -93.04 -25.00
EMCO 3117 1602.500 Vv 13.00 -87.80 5.70 5.54 -87.64 -25.00
EMCO 3117 2136.500 H 22.60 -72.60 5.00 6.32 -73.92 -25.00
EMCO 3117 2136.500 Vv 19.00 -76.10 5.00 6.32 -77.42 -25.00
EMCO 3117 2438.500 H 13.40 -100.00 6.10 6.73 -100.63 | -25.00
EMCO 3117 2438.500 \Y 13.30 -100.00 6.10 6.73 -100.63 | -25.00
EMCO 3117 3204.500 H 16.00 -90.00 7.60 7.65 -90.05 -25.00
EMCO 3117 3204.500 Vv 15.90 -97.00 7.60 7.65 -97.05 -25.00
EMCO 3117 3580.000 H 23.80 -76.08 8.20 8.05 -75.93 -25.00
EMCO 3117 3580.000 Vv 23.90 -73.40 8.20 8.05 -73.25 -25.00
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EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1GHz
Freq = 566MHz, 20mwW

Lovell Cueto

Horizontal and Vertical Antennae
ULXD1 H50_Mid Freq_HV_Max
June 18, 2013 1:56:05 PM

Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI

radiated]
Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30MHz - 1GHz MaxPeak 120kHz 0.02s Receiver
1007
ECC Part 74 AVE
90t 565.980000 MHz
807 796.320000 MHz
30.532 dBpV/m
7071
418.320000 MHz 621.180000 MHz
E 29.339 dBuV/m 30.591 dBuV/m
> 607 581.460000-MHz
o 30.958 dBUV/m  y
2 5ot 541.500000 MHz
5 241.500000 MHz 30.509 dBuV/m
3 18.517 dBuV/m
-
30M 50 80 100M 200 300 400 500 800 1G

SEL-F-11 Main Body Test Form
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Appendix E

Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: Radiated RF Emissions 1-6GHz
Operating Conditions: Freq = 566 MHz, 20mwW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antenna
Description ULXD1 H50_ Mid Freq_20mW_45s _Above 1GHz_Max
Test Date & Time July 05, 2013  9:34:12 AM
Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]
Hardware Setup: Electric Field Strength
Level Unit: dBuv/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
1GHz - 6GHz MaxPeak 1MHz 0.02s Receiver
1007
90T
FCC Parit 74
8071
3.396000000 GHz
707 36.490 dBuV/m
= 2.264000000 GHz
S ol 35.642 dBuV/m
o | 2.830000000 GHz
= 501.132000000 GHz 35.252 dBuv/m
% 140.344 dBuV/m 1.698000000 GHz
> 36.065 dBuV/m
3 4ot Y v
+ P )’
30 ' i
$:132000000 GHz ¥ v N ¥
20127.714 dBuV/m v * .
v v
10t
0
1G 2G 3G 4G 5G 6G
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Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 566 MHz @ 20mwW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LSRN Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. Gain Loss ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading dBm dBm
Level dBuV dBm dB dB
DB-3 241.500 H 13.00 -94.50 0.00 2.16 -96.66 -25.00
DB-3 241.500 Vv 10.50 -104.80 0.00 2.16 -106.96 -25.00
DB-4 418.320 H 16.20 -92.70 0.00 3.11 -95.81 -25.00
DB-4 418.320 Vv 23.10 -76.62 0.00 3.11 -79.73 -25.00
DB-4 541.500 H 20.00 -94.90 0.00 3.43 -98.33 -25.00
DB-4 541.500 Vv 22.60 -82.78 0.00 3.43 -86.21 -25.00
DB-4 581.460 H 21.10 -91.20 0.00 3.53 -94.73 -25.00
DB-4 581.460 Vv 24.00 -80.45 0.00 3.53 -83.98 -25.00
DB-4 621.180 H 21.90 -93.00 0.00 3.92 -96.92 -25.00
DB-4 621.180 Vv 23.60 -83.00 0.00 3.92 -86.92 -25.00
DB-4 796.320 H 22.50 -91.30 0.00 3.95 -95.25 -25.00
DB-4 796.320 Vv 22.40 -83.10 0.00 3.95 -87.05 -25.00
EMCO 3117 1132.000 H 18.40 -76.60 3.00 4.69 -78.29 -25.00
EMCO 3117 1132.000 Vv 18.40 -76.50 3.00 4.69 -78.19 -25.00
EMCO 3117 1698.000 H 18.80 -76.10 5.70 5.66 -76.06 -25.00
EMCO 3117 1698.000 Vv 23.60 -75.10 5.70 5.66 -75.06 -25.00
EMCO 3117 2264.000 H 28.30 -71.20 5.60 6.49 -72.09 -25.00
EMCO 3117 2264.000 V 23.90 -72.00 5.60 6.49 -72.89 -25.00
EMCO 3117 2830.000 H 14.80 -90.10 6.60 7.30 -90.80 -25.00
EMCO 3117 2830.000 V 15.00 -87.00 6.60 7.30 -87.70 -25.00
EMCO 3117 3396.000 H 16.40 -95.00 7.60 7.92 -95.32 -25.00
EMCO 3117 3396.000 Vv 16.50 -90.00 7.60 7.92 -90.32 -25.00
EMCO 3117 3962.000 H 17.80 -97.00 8.90 8.53 -96.63 -25.00
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Appendix E

Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: Radiated RF Emissions 1GHz
Operating Conditions: Freq = 566MHz, 1mW
Operator Name: Lovell Cueto
Comment: Horizontal and Vertical Antennae
Description ULXD1 H50_Mid Freq_1mW_22s Prescans_HV
Test Date & Time June 20, 2013  2:24:18 PM

Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI
radiated]

Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuv/m

Subrange Detectors IF Bandwidth Meas. Time Receiver

30MHz - 1GHz MaxPeak 120kHz 0.02s Receiver

1007
FCC Part.74 AVE

90t
FCC Part 74

80T

70T 240.000000 MHz
18.855 dBuV/m

60T

501 |
S L Sy— LRI SSTNE S e Sugs I

I i
: 38.97@BuV/
P S : V WL
(W0 9092 MH2z

I 420. 720000 V/m :
30! MW@@WM r—

Level in dBuV/m

297.360000 MA- 628 ABKY/m

201

-«
«

101 ¥

78.5 100M 200 300 400 500 800 1.05

Frequency in Hz
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Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1-6GHz

Freq = 566 MHz, 1ImW

Shaun Syas

Horizontal and Vertical Antenna

ULXD1 H50_Mid Freq_1mW_45s _Above 1GHz_Max
July 05, 2013  9:39:55 AM

Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]

Hardware Setup:
Level Unit:

Subrange
1GHz - 6GHz

1007

90t

Detectors
MaxPeak

Electric Field Strength
dBuv/m

Receiver
Receiver

Meas. Time
0.02s

IF Bandwidth
1MHz

FCC Part 74

80T

70T

| 1.132000000 GHz
60T '30.226 dBuV/m

501

Level in dBuV/m

4071

30

201

< <+ #

1071

1698000000 GHz 2-264000000 GHz34.481 dBuV/m
32.571 dBuV/m

,

3.396000000 GHZ
36.228 dBpV/m
2.830000000 GHz

3.962000000 GHz
37.905 dBpV/m

34.508 dBuV/m

<<

<4 4 + +

SEL-F-11 Main Body Test Form
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Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 566 MHz @ 1mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LSRN Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. Gain Loss ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading dBm dBm
Level dBuV dBm dB dB
DB-3 240.000 H 13.70 -92.80 0.00 2.14 -94.94 -25.00
DB-3 240.000 Vv 13.40 -86.62 0.00 2.14 -88.76 -25.00
DB-3 297.360 H 11.60 -113.00 0.00 2.74 -115.74 | -25.00
DB-3 297.360 Vv 11.80 -101.00 0.00 2.74 -103.74 | -25.00
DB-4 420.720 H 18.00 -85.50 0.00 2.68 -88.18 -25.00
DB-4 420.720 Vv 18.60 -84.30 0.00 2.68 -86.98 -25.00
DB-4 552.000 H 20.60 -91.20 0.00 3.42 -94.62 -25.00
DB-4 552.000 Vv 23.10 -82.20 0.00 3.42 -85.62 -25.00
DB-4 601.920 H 21.50 -98.80 0.00 3.19 -101.99 -25.00
DB-4 601.920 Vv 22.30 -87.40 0.00 3.19 -90.59 -25.00
DB-4 690.960 H 21.70 -96.80 0.00 3.56 -100.36 -25.00
DB-4 690.960 Vv 21.80 -89.90 0.00 3.56 -93.46 -25.00
EMCO 3117 1132.000 H 10.00 -90.20 3.00 4.69 -91.89 -25.00
EMCO 3117 1132.000 Vv 14.40 -81.20 3.00 4.69 -82.89 -25.00
EMCO 3117 1698.000 H 13.00 -83.10 5.70 5.66 -83.06 -25.00
EMCO 3117 1698.000 Vv 16.30 -83.80 5.70 5.66 -83.76 -25.00
EMCO 3117 2264.000 H 26.80 -72.60 5.60 6.49 -73.49 -25.00
EMCO 3117 2264.000 V 24.50 -71.40 5.60 6.49 -72.29 -25.00
EMCO 3117 2830.000 H 14.80 -90.10 6.60 7.30 -90.80 -25.00
EMCO 3117 2830.000 V 15.00 -87.00 6.60 7.30 -87.70 -25.00
EMCO 3117 3396.000 H 16.50 -94.00 7.60 7.92 -94.32 -25.00
EMCO 3117 3396.000 Vv 16.50 -90.00 7.60 7.92 -90.32 -25.00
EMCO 3117 3962.000 H 17.90 -94.00 8.90 8.53 -93.63 -25.00

SEL-F-11 Main Body Test Form Page 45 of 51 Form Revision: 1



c”/
e,

GLOBAL COMPLIANCE

Engineering Test Report No. SEL-014A

Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1GHz
Freq = 597.875MHz, 20mW
Lovell Cueto

Horizontal and Vertical Antennae
ULXD1 H50_High Freq_HV_Max
June 19, 2013 12:40:35 PM

Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI

radiated]
Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuv/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
30MHz - 1GHz MaxPeak 120kHz 0.02s Receiver
1007
FCC Part 74 AVE
20T 597.840000 MHz
61.667 dBuV/m FCC Part 74
8071
610.500000 MHz
70+ 30.630 dBpV/m 741.060000 MHz
30.244 dBpV/m
£ 572.880000 MHz v
Z 607 30.972 dBuV/m
Q 563.220000 MHz
< 50t 30.871 dBuV/m
o 418.680000 MHz
> 29.723 dBpV/m
3 a0t
241.440000 MHz
18.123 dBuV/m
0
30M 50 60 80 100M 200 300 400 500 800 1G

SEL-F-11 Main Body Test Form
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Test Information
EUT Name:
Serial Number:
Test Description:
Operating Conditions:
Operator Name:
Comment:
Description
Test Date & Time

Appendix E

ULXD1 Band H50

4111860007

Radiated RF Emissions 1-6GHz

Freq = 597.875MHz, 20mwW

Shaun Syas

Horizontal and Vertical Antenna

ULXD1 H50_High Freq_20mW_45s _Above 1GHz_Max
July 02,2013 3:19:01 AM

Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]

Hardware Setup:
Level Unit:

Detectors
MaxPeak

Subrange
1GHz - 6GHz

100r
9571
90T

85T

Electric Field Strength
dBuv/m

Receiver
Receiver

Meas. Time
0.02s

IF Bandwidth
1MHz

FECC Part74

8ot
75
ol
65l
607 38.600 dBuV/m
55t

5071

Level in dBuV/m

451
aof
as)
3 o:- (oo
25)
20}
15}

101 v

1.196000000 GHz

4.185000000 GHz

37.942 dBuV/m
3.587000000 GHz

38.546 dBuV/m

2.391500000 GHz
38.525 dBuV/m

1.793500000 GHz
35.063 dBuV/m

2.989500000 GHz
35.516 dBuV/m

SEL-F-11 Main Body Test Form

2G 3G

Frequency in Hz
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Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 597.875MHz @ 20mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LSRN Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. Gain Loss ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading dBm dBm
Level dBuV dBm dB dB
DB-3 241.440 H 13.20 -93.90 0.00 2.15 -96.05 -25.00
DB-3 241.440 Vv 10.20 -104.80 0.00 2.15 -106.95 -25.00
DB-4 418.680 H 17.80 -86.60 0.00 3.11 -89.71 -25.00
DB-4 418.680 Vv 23.30 -76.10 0.00 3.11 -79.21 -25.00
DB-4 563.220 H 20.80 -90.20 0.00 3.46 -93.66 -25.00
DB-4 563.220 Vv 24.70 -77.97 0.00 3.46 -81.43 -25.00
DB-4 572.880 H 20.90 -89.90 0.00 3.44 -93.34 -25.00
DB-4 572.880 Vv 23.80 -79.75 0.00 3.44 -83.19 -25.00
DB-4 610.500 H 22.00 -91.10 0.00 3.43 -94.53 -25.00
DB-4 610.500 Vv 24.00 -81.55 0.00 3.43 -84.98 -25.00
DB-4 741.060 H 22.50 -90.00 0.00 3.91 -93.91 -25.00
DB-4 741.060 Vv 22.60 -83.70 0.00 3.91 -87.61 -25.00
EMCO 3117 1196.000 H 10.00 -98.00 3.60 4.74 -99.14 -25.00
EMCO 3117 1196.000 Vv 10.20 -97.30 3.60 4.74 -98.44 -25.00
EMCO 3117 1793.500 H 13.40 -90.00 5.70 5.75 -90.05 -25.00
EMCO 3117 1793.500 Vv 15.20 -84.90 5.70 5.75 -84.95 -25.00
EMCO 3117 2391.500 H 32.70 -66.40 5.60 6.64 -67.44 -25.00
EMCO 3117 2391.500 V 28.80 -67.70 5.60 6.64 -68.74 -25.00
EMCO 3117 2989.000 H 15.00 90.20 6.90 7.34 89.76 -25.00
EMCO 3117 2989.000 V 15.20 -94.00 6.90 7.34 -94.44 -25.00
EMCO 3117 3587.000 H 17.30 -93.00 8.20 8.21 -93.01 -25.00
EMCO 3117 3587.000 Vv 17.20 -90.70 8.20 8.21 -90.71 -25.00
EMCO 3117 4185.000 H 17.60 -92.00 9.00 8.81 -91.81 -25.00
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Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: Radiated RF Emissions 1GHz
Operating Conditions: Freq = 597.875MHz, 1mW
Operator Name: Lovell Cueto
Comment: Horizontal and Vertical Antennae
Description ULXD1 H50_High Freq_1mW_HV_Max
Test Date & Time June 20, 2013 9:38:48 AM
Scan Setup: COMPLIANCE TEST FCC EN55022 30 to 1000 MHz [EMI
radiated]
Hardware Setup: Electric Field Strength 2013 04 10
Level Unit: dBuv/m
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GLOBAL COMPLIANCE

Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: Radiated RF Emissions 1-6GHz
Operating Conditions: Freq = 597.875MHz, 1mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antenna
Description ULXD1 H50_ High Freq_1mW_45s _Above 1GHz_Max
Test Date & Time July 03, 2013  8:45:24 AM
Scan Setup: COMPLIANCE TEST FCC Part 74 1 to 6 GHz [EMI radiated]
Hardware Setup: Electric Field Strength
Level Unit: dBpV/m
Subrange Detectors IF Bandwidth Meas. Time Receiver
1GHz - 6GHz MaxPeak 1MHz 0.02s Receiver
1007
9071
FCC Part 74
80T
707
£ 2.989000000 GHz . 3,587000000 GHz
3 2.391500000 GHz 36.031 dBuV/m 38.285 dBuV/m
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Appendix E
Test Information
EUT Name: ULXD1 Band H50
Serial Number: 4111860007
Test Description: FCC pt.74 & RSS-123 Spurious Radiated Emissions
Operating Conditions: RX @ 597.875MHz @ 1mW
Operator Name: Shaun Syas
Comment: Horizontal and Vertical Antennae
Test Date: July 12, 2013
Checked By:_Alex Stelmaszczyk August 06, 2013
LR Matched Antenna | Cable o
Frequency | Antenna QuasiPeak Sig. Gen. . ERP Total| Limit
MHz Polarity | (orAVG>1GHz) [ Reading Gain Loss dBm dBm
Level dBuV dBm dB dB
DB-3 241.860 H 10.60 -106.40 0.00 2.64 -109.04 | -25.00
DB-3 241.860 Vv 11.40 -95.60 0.00 2.64 -98.24 -25.00
DB-3 311.940 H 16.90 -89.50 0.00 2.74 -92.24 -25.00
DB-3 311.940 Vv 16.40 -82.20 0.00 2.74 -84.94 -25.00
DB-4 427.560 H 15.60 -100.00 0.00 2.76 -102.76 | -25.00
DB-4 427.560 Vv 18.70 -84.40 0.00 2.76 -87.16 -25.00
DB-4 472.080 H 18.00 -92.80 0.00 2.87 -95.67 -25.00
DB-4 472.080 Vv 19.10 -90.60 0.00 2.87 -93.47 -25.00
DB-4 565.680 H 20.20 -96.80 0.00 3.12 -99.92 -25.00
DB-4 565.680 Vv 21.20 -88.20 0.00 3.12 -91.32 -25.00
DB-4 615.960 H 21.50 -98.00 0.00 3.14 -101.14 | -25.00
DB-4 615.960 Vv 22.20 -101.00 0.00 3.14 -104.14 | -25.00
EMCO 3117 1196.000 H 9.90 104.40 3.60 4.74 103.26 -25.00
EMCO 3117 1196.000 Vv 9.90 -104.40 3.60 4.74 -105.54 | -25.00
EMCO 3117 1793.500 H 12.70 -93.30 5.70 5.75 -93.35 -25.00
EMCO 3117 1793.500 Vv 13.10 -91.80 5.70 5.75 -91.85 -25.00
EMCO 3117 2391.500 H 31.80 -67.30 5.60 6.64 -68.34 -25.00
EMCO 3117 2391.500 Vv 26.70 -69.70 5.60 6.64 -70.74 -25.00
EMCO 3117 2989.000 H 15.00 90.20 6.90 7.34 89.76 -25.00
EMCO 3117 2989.000 \Y 15.10 -94.00 6.90 7.34 -94.44 -25.00
EMCO 3117 3587.000 H 17.30 -93.00 8.20 8.21 -93.01 -25.00
EMCO 3117 3587.000 Vv 17.40 -89.10 8.20 8.21 -89.11 -25.00
EMCO 3117 4185.000 H 17.70 -91.00 9.00 8.81 -90.81 -25.00
EMCO 3117 4185.000 Vv 17.80 -86.00 9.00 8.81 -85.81 -25.00
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