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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

FACILITIES AUTHORIZED IN CONSTRUCTION PERMIT:

Name of applicant: : Capital Broadcasting
Call letters: : WRAZ-DT

Channel number: : CH-15

File number of license or CP: : BLANK-0000143683
Center frequency: : 479 MHz

Pilot frequency: :476.309441 MHz
TRANSMITTER LOCATION:

State: : North Carolina

Country: : United States of America
City: : Garner

Street: : 3201D Transmitter Rd
GPS :35°40° 29”7 N 78°31° 39” W (NAD 83)
TRANSMITTER MANUFACTURER:

Manufacturer : GatesAir

Type: : ULXTED-100

Serial Number: : TE10004070-002

Type Acceptance File Number: e

Exciter Type: : XTE (x2)

TRANSMITTER POWER SUMMARY: (Average, Digital Power)
Amplifier (s) rated power :0.627 kW (*100= 62.7 kW)
Transmitter system rated power (Pre-filter) :61.52 kW

Transmitter power output (TPO-Post filter) :57.81 kW

Transmission line loss :-1.73 dB
Antenna input power : 38.82 kW
Antenna power gain (Max) :13.17dB
ERP (Ave.) : 805.4 kW
FILTER MANUFACTURER:

: ERI 8-pole, dual-reflective

ANTENNA MANUFACTURER:
: Electronics Research Inc. ATW25H4-ETO-15M

*Link to FCC Data https://www.fccinfo.com/
** Customer supplied power level (if applicable)

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

SIGNAL BLOCK DIAGRAM
TEST EQUIPMENT LIST:

Test Equipment Make Model S/N
Network Analyzer Copper Mountain 55048 18097093
Spectrum Analyzer Rohde & Schwarz ETL 100682
Power Meter Rohde & Schwarz NRP-Z51 100260

+10dB pad

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

METHOD FOR DETERMINING POWER OUTPUT

This describes the method of power output determining, as described in the FCC rules and Regulations.

TPO measurement: With the transmitter adjusted to produce 100% (TPO); Average Power, was
measured using a calibrated RF power meter connected to a precision directional coupler.

TPO post filter 57.81 KW /-59.94 dB (coupler value)

e A Precision “Average” Power meter was used to calibrate output power & verify pre-filter
levels.
e Pre & Post filter, forward and reflected data recorded & displayed in this report.

Efficiency measurement: a calibrated RF power meter was used to measure precision directional
coupler(s) before the Mask filter in the RF system. In multi filter systems, the pre-filter power is
additive as can be seen below.

e PRE-Filter Coupling value(s) & Power: TX 1 50.17 dB; 29.9 kW / TX 2 50.48 dB; 29.6 kw

Average pre-filter power displayed from the power meter reading(s): 59.5 kW

PA EFFICIENCY

Total PA power supply current: 2922.6A
Average PA power supply voltage: 43.9V
Transmitter power in Watts: 59.5 kW

PA Efficiency = Cabinet Average output power/input power X 100

Total PA Current 2922.6
Average PA power supply voltage 43.9
Power in watts 59500
Transmitter efficiency 46.37%

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

Screen capture below showing transmitter power display & POST-filter Forward power.

Screen capture showing transmitter power display & POST-filter Reflected power.
e NOTE Reflected power must be > 0 and less than 5% of forward power.
o Ifreflected power is not within the above parameters further investigation is required.
Test load, and all interconnecting coaxial line to be measured & investigated.
Reflected power / Forward power *100 = Reflected percentage.

Reflected Power %
Forward power 57800.00
Reflected power 259.00
Reflected power % < 5% 0.45
VSWR 1.14

Page 6 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010

on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

Pre-Filter Power Meter Readings.
NOTE; Prefilter requires a set of power meter measure for each Cabinet and/or filter.
Reflected power to be > 0 and less than 5% of forward power.

Screen capture showing PRE-filter Forward & Reflected TX-1

TX-1 Forward TX-1 Reflected

Screen capture showing PRE-filter Forward & Reflected TX-2

TX-2 Forward TX-2 Reflected

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

FREQUENCY MEASUREMENT OF DIGITAL PILOT; POST FILTER-EXCITER A & B

FREQUENCY MEASUREMENTS OF THE DIGITAL CARRIER.

[Section 73.1545 © (1) and (2)] Frequency measurements were made of the pilot carrier frequency
using the following equipment;
Rohde & Schwarz ETL, SN: 100682

Pilot Frequency= Lower 6 MHZ side band plus 0.309441 MHZ
Example Ch-27 548-554 MHZ: Pilot=548.309441 MHZ

*Set parameters as listed below;
o Span=2 kHz, RBW=10HZ, VBW=10 HZ for N-1
o Span=100HZ, RBW=10 HZ, VBW=10 HZ for DTV-DTV & N+1
o (10mhz EXT reference should be used for 100HZ span)

*Place center frequency and marker 1, on Pilot; For Marker 2 use peak search to find peak.

**NOTE the pilot can be adjusted from each exciter “FTR OCXO, OCX0%"” for the System Reference
“manual” mode.

Exciter A: 476309489 Hz Exciter B: 476309472 Hz

FCC limit +/- 1000 Hz from assigned carrier frequency. (N-1) typical
FCC limit +/- 10 Hz from assigned carrier frequency. (DTV to DTV) Close Channel
FCC limit +/- 3 Hz from assigned carrier frequency. (N+1) SEN type network

Page 8 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010

on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

HARMONIC MEASUREMENTS-POST FILTER--EXCITER A

The capacitive samples were connected to the spectrum analyzer through a notch filter or high pass
filter tuned to reduce the carrier, to prevent overloading.

The characteristics of the cable used is accounted for at each required frequency. The characteristics of
the high pass filter(s), or notch filter(s), used are accounted for at each required frequency.

Copper Mountain: S5048 Network Analyzer, SN: 18097093
Spectrum analyzer model: Rohde & Schwarz ETL, SN: 100682
Cable type: Mini Circuits Armored Cable Length: 15 ft. Filter used: (2) NHP-1000+ High Pass filters

**NOTE; review document ‘“Harmonic Measurement Instructions-ATSC-Rev B prior to measure”
Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kHz or
less video bandwidth. *** Set span to 20- 30 MHz***
*NOTE, only required to measure to the 3 harmonic due to moding*

*GatesAir, Inc. Moding document attached at the end of this report.

WRAZ ULXTED Harmonic Measurements Exciter A
TPO Reference
Measured Losses (dB) Loss Measurement RBW Measurement
Frequency Level Coupler Cable Signal Pad | Inline Filter | Correction RBW (kHz) Correction After Corrections dBc FCC Limit FCC Margin
479.00MHz|  -13.200dBm -59.940dB -1.105dB 0.000dB 61.045dB 10kHz 27.782dB 75.626dBm 0.0dBc 0.000dBc 0.0dB
958.00MHz| -122.630dBm -54.650dB -1.618dB 0.000dB -1.548dB 57.816dB 10kHz, 16.990dB -47.825dBm -123.5dBc| -110.000dBc] 13.5dB
1437.00MHz| -119.700dBm -48.660dB|  -2.037dB 0.000dB|  -0.862dB 51.559dB 10kHz| 16.990dB -51.151dBm -126.8dBc| -110.000dBc 16.8dB
Exciter A:
Exciter A:

Exciter A:
2 High Pass filters added to system, internal attenuation set
at 0dB, pre-amp turned on.

Input level verified below 30dBm using external power
meter, internal attenuation set at S0dB

Page 9 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010

on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

HARMONIC MEASUREMENTS-POST FILTER--EXCITER A

Exciter A: Exciter A:
2" harmonic with 2 HP filters in series 3™ harmonic with 2 HP filters in series

Notes:

Page 10 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010

on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

HARMONIC MEASUREMENTS-POST FILTER--EXCITER B

The capacitive samples were connected to the spectrum analyzer through a notch filter or high pass
filter tuned to reduce the carrier, to prevent overloading.

The characteristics of the cable used is accounted for at each required frequency. The characteristics of
the high pass filter(s), or notch filter(s), used are accounted for at each required frequency.

Copper Mountain: S5048 Network Analyzer, SN: 18097093
Spectrum analyzer model: Rohde & Schwarz ETL, SN: 100682
Cable type: Mini Circuits Armored Cable Length: 15 ft. Filter used: (2) NHP-1000+ High Pass filters

**NOTE; review document “Harmonic Measurement Instructions-ATSC-Rev B prior to measure”

Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kHz or
less video bandwidth. *** Set span to 20-30 MHz***

*NOTE, only required to measure to the 3" harmonic due to moding*
*GatesAir, Inc. Moding document attached at the end of this report.

WRAZ ULXTED Harmonic Measurements Exciter B
Measured Losses (dB) Loss Measurement RBW Measurement

Frequency Level Coupler Cable Signal Pad | Inline Filter | Correction RBW (kHz) Correction After Corrections dBc FCC Limit FCC Margin

479.00MHz|  -13.060dBm -59.940dB -1.105dB 0.000dB 61.045dB 10kHz 27.782dB 75.766dBm 0.0dBc| 0.000dBc 0.0dB

958.00MHz| -122.890dBm -54.650dB -1.618dB 0.000dB -1.548dB 57.816dB 10kHz 16.990dB -48.084dBm -123.9dBc| -110.000dBc] 13.9dB
1437.00MHz| -117.180dBm -48.660dB -2.037dB 0.000dB -0.862dB 51.559dB 10kHz 16.990dB -48.631dBm -124.4dBc|  -110.000dBc] 14.4dB

Exciter B:
Exciter B: Exciter B:
Input level verified below 30dBm using external power 2 High Pass filters added to system, internal attenuation set
meter, internal attenuation set at 55dB at 0dB, pre-amp turned on.

Page 11 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

HARMONIC MEASUREMENTS-POST FILTER--EXCITER B

Exciter B: Exciter B:
2" harmonic with 2 HP filters in series 3" harmonic with 2 HP filters in series

Notes:

Page 12 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

RESPONSE AND GROUP DELAY-POST FILTER-EXCITER A & B

The Response and Group Delay was measured using the “Rhode and Swartz ETL Television
Analyzer”. *Channel Analysis for ETL*

*Note if Amplitude is skewed, often can be adjusted via the exciter (typically not required).
RTAC>Calibration>Down Converter Tilt Compensation Enabled “yes”>

o Tilt factor .5 dB Steps (+/- 3 dB adjustment range) if more is required contact service.

o NOTE from this same screen PROFLE allows access for critical filter profile (i.e. Ch-14)

Rohde & Schwarz ETL, SN: 100682
*Spec: Amplitude variation < 1dB

Exciter A — Amplitude & Group Delay Exciter A — Amplitude & Phase

Exciter B — Amplitude & Group Delay Exciter B — Amplitude & Phase

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

ERROR VECTOR MAGNITUDE-POST FILTER-EXCITER A

The Error Vector Magnitude was measured using the Rhode and Swartz ETL Television analyzer
*menu-digital TV for ETL* *Zoom-select EVM for overview screen*®

Rohde & Schwarz ETL, SN: 100682

R&S ETL Digital Overview
Ch: --- RF 479.000000 MHz ATSC/ATSC Mobile DTV (RF Layer)

* Att 20 dB
ExplLvl -20.00 dBm

EVM (rms) 0 80 0/0
ATSC P meters

Results

(Constellation | | evsB/Normal| [ |
MERGms) | 240  se2]  —fdB |
MER(peal) | wo.o]  iee[  ——faB |
Ew(ms) | ] oso]l 440w |
EM@eaky | o] 70|  2200[% |
OlmlpeRbeforeRS | |  00e9(73%/1c10)|  2.0e-4]
BERafterRS | | o00eB(4%iten)| 1.0e-to] |
PacketErrorRatio | |  00e6(44%/ie7)|  10e8] |
PacketBrrors | | o] il |
=

Symbol Rate Offset|  -10000.0 10000.0
MPEGTsBitrate | | 19392660  [MBiys

Lvl -5.4dBm | BER 0.0e-9 | MER 38.2dB DEMOD MPEG

Date: 15.SEP.2020 11:55:17

Overview *EVM Spec <4%*

Exciter A: Constellation Exciter A: Eye Pattern

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

ERROR VECTOR MAGNITUDE-POST FILTER-EXCITER B

The Error Vector Magnitude was measured using the Rhode and Swartz ETL Television analyzer
*menu-digital TV for ETL* *Zoom-select EVM for overview screen*®

Rohde & Schwarz ETL, SN: 100682

R&S ETL Digital Overview
Ch: --- RF 479.000000 MHz ATSC/ATSC Mobile DTV (RF Layer)

* Att 20 dB
ExplLvl -20.00 dBm

EVM (rms) 0.79 %
ATSC P meters

Results

(Constellation | | evsB/Normal| [ |
MERGms) | 240  se4l  ——fdB |
MER(peal) | wo.o]  was[  ——faB |
Ew(ms) | ] o079l 440w |
EM@eay | -]  1259]  2200[% |
OlmlpeRbeforeRS | |  00e9(20%/1c10)]  2.0e-4]
BERafterRs | | o00es(2%ien)| 1.0e-to] |
PacketErrorRatio | | 00e6(12%/1e7)|  10e8] |
PacketBrrors | | o] il |
=

Symbol Rate Offset| -10000.0] 06|  10000.0
MPEGTsBitrate | | 19392659  [MBiys

Lvl -5.4dBm | BER 0.0e-9 | MER 38.4dB DEMOD MPEG

Date: 15.SEP.2020 11:58:02

Overview *EVM Spec <4%*

Exciter B: Constellation Exciter B: Eye Pattern

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

SYSTEM SIDEBAND ENERGY +/-3.25 MHz FROM CENTER, POST-FILTER-EXCITER A

Specification= —37 dB.*
*Note for standard spectrum analyzers, -10.63 dB will need to be added to the spectrum analyzer marker values. Adding -10.63 dB accounts for the {flat
portion or “head” of an ideal 8-VSB signal “IEEE P1631”}. The marker delta, plus the “flat portion” -10.63 value, must be less than -47 dB. to meet
specification. Note screen below to the left.
*Some analyzers have built in software that automatically adds the -10.63dB {flat portion or head of an ideal 8-VSB signal} to the overall measurement
such as an ETL. Screen below to the right shows a pre-configured screen. (when using pre-configured screens, it is typically not required to add the -10.63
value).
Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kHZ or less video
bandwidth, 10MHz span. Post-Filter. *NOTE, if Spectrum Analyzer does not have the preconfigured set up, those screen

shots can be omitted.
Rohde & Schwarz ETL, SN: 100682

Exciter A: Standard Spectral Screen Exciter A: ETL Pre-Configured Screen

Exciter B: Standard Spectral Screen Exciter B: ETL Pre-Configured Screen

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

DIGITAL TRANSMITTER AMPLITUDE RESPONSE: IN-BAND, 7 MHZ-EXCITER A & B

The test equipment was connected as shown in the Block Diagram. The response was measured Post
Filter, after the band pass filter on the transmitter output. The results are recorded below.

Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kHz or
less video bandwidth. Picture to be 7 MH7 and 1 dB per division.
Rohde & Schwarz ETL, SN: 100682

*Spec is 1dB variation. Plot must have enough resolution to demonstrate.

Exciter A: Exciter B

Page 17 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

DIGITAL TRANSMITTER AMPLITUDE RESPONSE --EXCITER A

The following chart shows the addition of the Band Pass Filter and the Transmitter response, (Net
Response). The Net Response is then compared to the FCC Mask. A negative number in the last
column indicates exceeding the FCC specifications. References for these measurements are from the
ATSC Standard Document A64.

*Screen capture below is a summary sheet (Net Response). Proof folder must include excel work sheet
with all values for each filter sweep and pre-filter coupler measurements to validate compliance.
**NOTE, The Filter response is measured passively with a network analyzer. The transmitter response
is measured PRE-FILTER at full TPO.

Summary Filter Response Transmitter Response before filter FCC Negative #
Analyzer |Center Freq.| Filter Analyzer [Center Freq.| Transmitter Net Mask Is out of FCC
Frequency| Reading | Reference |[Response] Reading | Reference | Response |Response| Response |Specifications
470.00| -84.361 -0.185 -84.18] -45.035 0.000 -45.04] -129.21 -99.40 29.81
471.00| -71.250 -0.185 -71.06] -44.300 0.000 -44.30] -115.36 -88.60 26.76
472.00| -61.118 -0.185 -60.93] -42.755 0.000 -42.76] -103.69 -77.10 26.59
473.00{ -50.013 -0.185 -49.83] -43.345 0.000 -43.35 -93.17 -65.60 27.57
474.00| -38.226 -0.185 -38.04] -43.095 0.000 -43.10 -81.14 -54.10 27.04
474.50| -31.926 -0.185 -31.74] -42.950 0.000 -42.95 -74.69 -48.40 26.29
475.00| -25.479 -0.185 -25.29] -42.235 0.000 -42.24 -67.53 -42.60 24.93
475.50| -21.450 -0.185 -21.26] -42.090 0.000 -42.09 -63.35 -36.40 26.95
475.75] -35.759 -0.185 -35.57] -42.135 0.000 -42.14 -77.71 -36.40 41.31
482.25| -18.230 -0.185 -18.04] -41.185 0.000 -41.19 -59.23 -36.40 22.83
482.50| -26.972 -0.185 -26.79] -41.265 0.000 -41.27 -68.05 -36.40 31.65
483.00f -27.157 -0.185 -26.97] -41.265 0.000 -41.27 -68.24 -42.60 25.64
483.50| -33.093 -0.185 -32.91 -42.695 0.000 -42.70 -75.60 -48.40 27.20
484.00| -39.274 -0.185 -39.09] -42.465 0.000 -42.47 -81.55 -54.10 27.45
485.00| -51.233 -0.185 -51.05] -43.150 0.000 -43.15 -94.20 -65.60 28.60
486.00| -62.738 -0.185 -62.55] -43.165 0.000 -43.17] -105.72 -77.10 28.62
487.00] -75.175 -0.185 -74.99] -44.845 0.000 -44.85] -119.83 -88.60 31.23
488.00| -85.708 -0.185 -85.52] -45.085 0.000 -45.09] -130.61 -99.40 31.21

ETL or Spectrum Mask Markers

Center Frequency = 479.00 MHz
Markers Lower Upper

Adj = £ 3.25 MHz 475.75 MHz 482.25 MHz
Alt0O1 = 3.50 MHz 475.50 MHz 482.50 MHz
Alt02 = 4.00 MHz 475.00 MHz 483.00 MHz
Alt03 = 4,50 MHz 474.50 MHz 483.50 MHz
Alt0O4 = 5.00 MHz 474.00 MHz 484.00 MHz
Alt05 = % 6.00 MHz 473.00 MHz 485.00 MHz
AltO6 = 7.00 MHz 472.00 MHz 486.00 MHz
Alt07 = 8.00 MHz 471.00 MHz 487.00 MHz
Alt08 = 9.00 MHz 470.00 MHz 488.00 MHz

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

DIGITAL TRANSMITTER AMPLITUDE RESPONSE--EXCITER A

The test equipment was connected as shown in the Block Diagram. The response was measured at the
pre-filter coupler on the transmitter output. The results are recorded below.
*Example below is multi/chart-screen, other screens or chart type data is acceptable as well.

Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kHz or
less video bandwidth. Span to be set to 20 MHz
Rohde & Schwarz ETL, SN: 100682

TX 1 Pre Filter TX 2 Pre Filter

Page 19 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010
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GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

DIGITAL TRANSMITTER AMPLITUDE RESPONSE --EXCITER B

The following chart shows the addition of the Band Pass Filter and the Transmitter response, (Net
Response). The Net Response is then compared to the FCC Mask. A negative number in the last
column indicates exceeding the FCC specifications. References for these measurements are from the
ATSC Standard Document A64.

*Screen capture below is a summary sheet (Net Response). Proof folder must include excel work sheet
with all values for each filter sweep and pre-filter coupler measurements to validate compliance.
**NOTE, The Filter response is measured passively with a network analyzer. The transmitter response
is measured PRE-FILTER at full TPO.

Summary Filter Response Transmitter Response before filter FCC Negative #
Analyzer |Center Freq.| Filter Analyzer |Center Freq.| Transmitter| Net Mask Is out of FCC
Frequency| Reading | Reference |Response| Reading | Reference | Response |Response| Response |Specifications
470.00| -84.361 -0.185 -84.18] -44.280 0.000 -44.28] -128.46 -99.40 29.06
471.00| -71.250 -0.185 -71.06] -43.200 0.000 -43.20] -114.26 -88.60 25.66
472.00| -61.118 -0.185 -60.93] -43.060 0.000 -43.06] -103.99 -77.10 26.89
473.00{ -50.013 -0.185 -49.83] -42.515 0.000 -42.52 -92.34 -65.60 26.74
474.00| -38.226 -0.185 -38.04] -41.630 0.000 -41.63 -79.67 -54.10 25.57
474.50| -31.926 -0.185 -31.74] -42.375 0.000 -42.38 -74.12 -48.40 25.72
475.00| -25.479 -0.185 -25.29] -42.645 0.000 -42.65 -67.94 -42.60 25.34
475.50| -21.450 -0.185 -21.26] -41.610 0.000 -41.61 -62.87 -36.40 26.47
475.75| -35.759 -0.185 -35.57] -41.655 0.000 -41.66 -77.23 -36.40 40.83
482.25| -18.230 -0.185 -18.04] -41.430 0.000 -41.43 -59.47 -36.40 23.07
482.50| -26.972 -0.185 -26.79] -42.210 0.000 -42.21 -69.00 -36.40 32.60
483.00| -27.157 -0.185 -26.97] -41.970 0.000 -41.97 -68.94 -42.60 26.34
483.50] -33.093 -0.185 -32.91 -42.055 0.000 -42.06 -74.96 -48.40 26.56
484.00| -39.274 -0.185 -39.09] -42.345 0.000 -42.35 -81.43 -54.10 27.33
485.00| -51.233 -0.185 -51.05] -42.270 0.000 -42.27 -93.32 -65.60 27.72
486.00| -62.738 -0.185 -62.55] -42.855 0.000 -42.86] -105.41 -77.10 28.31
487.00| -75.175 -0.185 -74.99] -43.235 0.000 -43.24] -118.22 -88.60 29.62
488.00| -85.708 -0.185 -85.52] -44.905 0.000 -44.91] -130.43 -99.40 31.03

ETL or Spectrum Mask Markers

Center Frequency = 479.00 MHz
Markers Lower Upper

Adj = = 3.25 MHz 475.75 MHz 482.25 MHz
Alt01 = 3.50 MHz 475.50 MHz 482.50 MHz
Alt02 = % 4.00 MHz 475.00 MHz 483.00 MHz
Alt03 = 4,50 MHz 474.50 MHz 483.50 MHz
Alt04 = £ 5.00 MHz 474.00 MHz 484.00 MHz
AltO5 = + 6.00 MHz 473.00 MHz 485.00 MHz
AltO6 = 7.00 MHz 472.00 MHz 486.00 MHz
Alt07 = ¢ 8.00 MHz 471.00 MHz 487.00 MHz
Alt08 = £ 9.00 MHz 470.00 MHz 488.00 MHz

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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DIGITAL TRANSMITTER AMPLITUDE RESPONSE--EXCITER B

The test equipment was connected as shown in the Block Diagram. The response was measured at the
pre-filter coupler on the transmitter output. The results are recorded below.
*Example below is multi/chart-screen, other screens or chart type data is acceptable as well.

Measurements to be taken with Spectrum Analyzer set for 10 kHz resolution bandwidth, and 10 kH7 or
less video bandwidth. Span to be set to 20 MHz
Rohde & Schwarz ETL, SN: 100682

TX 1 Pre Filter TX 2 Pre Filter
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DIGITAL TRANSMITTER AMPLITUDE RESPONSE -BANDPASS FILTER TX 1
The response of the Band Pass Filter was measured using S21 parameters, the results are recorded
below.

Span to be a minimum of 18 MHz, no more than 30 MHz
Points of measure to align with amplitude response chart.

Copper Mountain: S5048 Network Analyzer, SN: 18097093

521 Log Mag 10.00 dB/

00000 MHz
.00000 MHZ
.00000 MHz
+00000 MHZ
.00000 MHz
.00000 MHz
-50000 MHz
.00000 MHz
475.50000 MHz -21.669
0 475.75000 MHz -35.357 dB

Start 469 MHz Lin 3 kHz Stop 489 MHz,

TX 1 Lower

S21 Log Mag 10.00 dB/

.00000 MHz
.25000 MHZ
.50000 MHz
+00000 MHZ
.50000 MHz
.00000 MHz
.00000 MHz
.00000 MHz
7.00000 MHz B
.00000 MHz -89.064 dB

Start 469 MHz Lin 3 Kz - i Stop 489 MHz

TX 1 Upper

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.

Page 22 of 64

Revision: D




GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

DIGITAL TRANSMITTER AMPLITUDE RESPONSE -BANDPASS FILTER TX 2
The response of the Band Pass Filter was measured using S21 parameters, the results are recorded
below.

Span to be a minimum of 18 MHz, no more than 30 MHz
Points of measure to align with amplitude response chart.

Copper Mountain: S5048 Network Analyzer, SN: 18097093

521 Log Mag 10.00 dB/

i 479.00000 MHZ
470.00000 MHZ
471.00000 MHz
472.00000-MHZ
473.00000 MHz
474.00000 MHz
474.50000 MHz
475.00000 MHz
475.50000 MHz -2

0 475.75000 MHz -3

Start 469 MHz Lin 3 kHz Stop 489 MHz,

TX 2 Lower

S21 Log Mag 10.00 dB/

.00000

.25000

.50000

+00000

.50000

.00000

.00000 -51.813

.00000 -64.110
487.00000 M
0 488.00000

Start 469 MHz Lin 3 kiiz - - Stop 489 MHz

TX 2 Upper

* Standard installation guidelines, Check list and other information located Document number: 888-9101-010
on the GatesAir Web site.
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TRANSMITTER MSC SCREENS

System Home Screen

System Service
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System Version

System Network
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System Setup

Combiner Config
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Svstem Thresholds

Power Calibration Screen
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TRANSMITTER A STM SCREENS

System Home Screen

Svstem Service
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System Version

System Network
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Software Management Reload Page
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Tx A System Phase A

TX A System Phase B
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TX A System Gain A

TX A System Gain B
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TX A System Meters

Overview
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Cooling Meter Summary
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TX A Block PA Meters

Power Block 1 Power Block 2

Power Block 3 Power Block 4

Power Block 5
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TX A Power Block PS Meters

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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TX A Power Block P/G Meters A

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5

Page 37 of 64 * Standard installation guidelines, Check list and other information located Document number: 888-9101-010

on the GatesAir Web site.

Revision: D




GatesAir, Inc. Proof of performance
WRAZ ULXTED-100 Raleigh, NC

TX A Power Block P/G Meters B

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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TRANSMITTER B STM SCREENS

TX B System Home Screen

TX B System Service
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TX B System Version

TX B System Network
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TX B Software Management Reload Page
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TX B System Phase A

TX B System Phase B
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TX B System Gain A

TX B System Gain B
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TX B System Meters

TX B System OQutput Overview

TX B Cooling Meter Summary
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TX B Power Block PA Meters

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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TX B Power Block PS Meters

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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TX B Power Block P/G Meters A

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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TX B Power Block P/G Meters B

Power Block 1 Power Block 2
Power Block 3 Power Block 4
Power Block 5
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Exciter Home Screen

Exciter A

Exciter B
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Exciter Software Version

Exciter A

Exciter B
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Exciter Home RTAC Screen

Exciter A

Exciter B
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Exciter RTAC Setup

Exciter A

Exciter B
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Exciter RTAC Calibration

Exciter A

Exciter B
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Exciter Network Routes

Exciter A

Exciter B
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Exciter Modulator ATSC Setup

Exciter A

Exciter B
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Exciter Input Settings

Exciter A

Exciter B
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Exciter Output Config

Exciter A

Exciter B
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Exciter FTR Reference Config

Exciter A

Exciter B
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Exciter FTR GNSS

Exciter A

Exciter B
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Exciter FTR OCXO

Exciter A

Exciter B
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GatesAir Moding Propagation Annex
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