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S20NE

FACILITIES AUTHORIZED IN CONSTRUCTION PERMIT:

Name of applicant: Bozeman Trail Communications Company
Call letters: KCWY- DT

Channel number: 12

File number of license or CP: BPCDT-20080619ABO
Channel allocation: 204MHz to 210MHz

Pilot Frequency:204,309,440.6Hz

TRANSMITTER LOCATION:

State: WY

County: Natrona
City: Casper

Street: Tower Hill Rd

TRANSMITTER MANUFACTURER: Electrosys

Type: T 352 SVZ
Serial Number: 08260766

POWER SUMMARY:

AVERAGE DIGITAL POWER

dBk KW
Transmitter rated power -5.23 0.3
Transmitter power output -6.93 .203
RF Filter loss included
Transmission line loss 1.416
Antenna input power -8.35 146
Antenna power gain (Max) 13.4dB
ERP (Avg.) 5.05 3.2

FILTER MANUFACTURER: COM-TECH

Type: C26X60B S/N 035442

ANTENNA MANUFACTURER: SCA

Type: DRV-4/1HW

PROOF: KCWY -DT
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S2O0NE PROOF: KCWY-DT

SIGNAL BLOCK DIAGRAM
Antenna
Transmitter Band Pass ]
Exciter AorB Filter -
\__ Station
Load
Data Stream iz;‘;v;;:r
Spectrum I o RF Power
Analyzer Meter
Vector
Signal
Analyzer
Test Equipment List:
Test equipment Make Model S/N
Spectrum Analyzer AGILENT E4402B US40241233
8VSB Analyzer TEKTRONIX RFA300A B0O10119
Network Analyzer AGILENT 8753ES US40241233
Power meter AGILENT E4416A GB41293790
Power Sensor AGILENT E9300B Uus40010137
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£ 72O0NE PROOF: KCWY-DT
METHOD OF DETERMINING POWER OUTPUT

DIGITAL TRANSMITTER [Section 73.663(b)]

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

With the transmitter adjusted to produce 100% RMS. Power, the following
data was recorded.

The test equipment was set up as shown on the block diagram.

A calibrated HP RF Power meter was used to measure the RF Power from a precision directional
coupler at the output of the DTV mask filter.

The precision coupler in the RF system was factory calibrated at —41.8dB. The RF power meter was
operated with a —41.8dB offset. Average digital power was then displayed at 203W
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S70NE PROOF: KCWY-DT

FREQUENCY MEASUREMENTS OF THE DIGITAL CARRIER
[Section 73.1545(c)(1) and (2)]

Frequency measurements of the pilot carrier frequency were made using the E4402B Spectrum
analyzer fitted with a precision frequency reference.

fitten 56 dB

EXCITER A
204,309,446Hz

Arten SO dB

204,309,440Hz

FCC limit: +/-3Hz from assigned carrier frequency. (N+1)
FCC limit +/- 10Hz from assigned carrier frequency (DTV to DTV)
FCC limit +/- 1000Hz from assigned carrier frequency. (N -1)
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S70NE PROOF: KCWY-DT

HARMONIC MEASUREMENTS EXCITER A
[Section 73.687 ()(1)]

The capacitive sample at the output of the mask filter was connected to the spectrum analyzer to
obtain a reference for this measurement. Three notch filters tuned to reduce the fundamental
signal were inserted, preventing overloading. The input sensitivity and the span of the instrument
were then increased to make the harmonic and spurious measurements.

Measurements to be taken with Spectrum Analyzer set for 30 kHz resolution bandwidth, and 30 kHz video
bandwidth.

Rtten 30 d6

Reference level = -14.2dBm = 0dBr
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HARMONIC MEASUREMENTS Continued

Rtten 5 dB

Baplitu
1.1 dEn

4180 MH2

f ~5@ dEm Atten 5 dB

The above plot was taken with the transmitter off
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SE2O0NE PROOF: KCWY-DT

HARMONIC MEASUREMENTS Continued

Atten 5 dB

Type
Freg
Freq
Freg
Freq 1.8804 z 2 dBm

f ~6O dBm Atten 5 dB ~-118.1 dEm

mp

z

%wwwwmmwmww:ww

Harlar Trace

[

1y . dbim
1y " . -118.1 Jb
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S2O0ONE PROOF: KCWY-DT

HARMONIC MEASUREMENTS Continued

56 dBn

Arren 5 dB

Trace
1 [¢D)]
2 w
3 1)

Marker

Type
Freq
Freq
Frag

Reference Level | Harmonic | Cable loss Coupler Analyzer Correction | Result
-14.2dBm wrt Fundamental | correction | reading Factor *
0dBr 2nd 0.5dB +6dB -115.2dBm | +10.6dB -117.1dBr
0dBr 3rd 0.9dB +9.54dB | -99.71dBm | +10.6dB -104.75dBr

*The -110dBc FCC requirement applied to the area of electromagnetic spectrum >6MHz below the lower channel
edge and >6MHz above the higher channel edge assume the reference power used is the total output power from the
channel, in a 6MHz bandwidth. The measurement outside the channel is specified with a measurement resolution of

500kHz.

measurements a correction factor of 10.6dB must be applied.

When a 30kHz resolution bandwidth is used to make the in-channel power and out-of-channel
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S 70NE PROOF: KCWY-DT

HARMONIC MEASUREMENTS EXCITERB
[Section 73.687 (e)(1)]

The capacitive sample at the output of the mask filter was connected to the spectrum analyzer to
obtain a reference for this measurement. Three notch filters tuned to reduce the fundamental
signal were inserted, preventing overloading. The input sensitivity and the span of the instrument
were then increased to make the harmonic and spurious measurements.

Measurements to be taken with Spectrum Analyzer set for 30 kHz resolution bandwidth, and 30 kHz video
bandwidth

Mirl 26700 MHz
Arten 30 48 -14.5 dbm

YEM 20 EHz

Reference level = -14.5dBm = 0dBr
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S 70ONE PROOF: KCWY-DT

HARMONIC MEASUREMENTS Continued

Atten & dB

) |
LWMJMWLWM - S

Center 250 MHz
#Res BH 3@ kHz
Markar Trace
1 [¢D]
2 [¢D)]
1

(€5
(1>

Ref -58 dBm Atten 5 dB

The above plot was taken with the transmitter off
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S72O0NE PROOF: KCWY-DT
HARMONIC MEASUREMENTS Continued

Ftren 5 dB

3 VB 30 kHz
Marker 2 Typg XA

1 Freg

Freg

Freg

Fro

2
E
4

Atten & dB

Trace Type
1% Fre
L Freq
1y Freq
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HARMONIC MEASUREMENTS

#Res Bi 30 kHz

Marker Trace
1 [¢D)
2 [¢D)

3 (1)

Atten & dE

Type

Continued

dBm
Em

PROOF: KCWY-DT

Reference Level | Harmonic | Cable loss Coupler Analyzer Correction | Result
-14.6dBm wrt Fundamental | correction | reading Factor *
0dBr 2nd 0.5dB +6dB -115.2dBm | +10.6dB -116.8dBr
0dBr 3rd 0.9dB +9.64dB | -102.2dBm | +10.6dB -106.94dBr

*The -110dBc FCC requirement applied to the area of electromagnetic spectrum >6MHz below the lower channel
edge and >6MHz above the higher channel edge assume the reference power used is the total output power from the
channel, in a 6MHz bandwidth. The measurement outside the channel is specified with a measurement resolution of

500kHz.

measurements a correction factor of 10.6dB must be applied.

When a 30kHz resolution bandwidth is used to make the in-channel power and out-of-channel
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S2O0ONE PROOF: KCWY-DT

DIGITAL TRANSMITTER AMPLITUDE RESPONSE EXCITER A

The test equipment was connected as shown in the Block Diagram. The response was measured
before the bandpass filter. The results are recorded below.

Heten 25 dB

1
B

dBm

tHz
Atten 25 dB 5.5 dBm
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SZ2ZO0ONE

PROOF: KCWY-DT

DIGITAL TRANSMITTER AMPLITUDE RESPONSE continued

Atren 25 dB

-
e tregur iyt A p

Span 16 MHz
3 knz Sweep 27.78 ms (461 pts)
Trace Type
@ Freq
(OB freq
[¢9) freq
(60 Freg

f13 dBm

Atten 25 dB
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S§20NE PROOF: KCWY-DT

DIGITAL TRANSMITTER AMPLITUDE RESPONSE continued

13 dbm

Span 19 MHz
27.78 ms (461 pts)

dEn
B

13 dBm Atten 25 dB 64.77 dBm
R
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2 ONE PROOF: KCWY-DT

DIGITAL TRANSMITTER AMPLITUDE RESPONSE EXCITERB
The test equipment was connected as shown in the Block Diagram. The response was measured

before the bandpass filter. The results are recorded below.

Atten 25 4B

i
dBEm

1Hz)
f 13 dBm Atten 25 dB dBm
n
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S§2ZONE
DIGITAL TRANSMITTER AMPLITUDE RESPONSE

Ateen 25 dB

Center 2
Arplitu

#Res BN 38 k
Marker 2 Type X
Freg 1 dBm

Frag
Freq
Fre:

Atten 25 dB

continued

10 MHz
ns (401 prs)

PROOF: KCWY-DT
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S 720NE PROOF: KCWY-DT

DIGITAL TRANSMITTER AMPLITUDE RESPONSE continued

!

RN

hter 212

BH

Ref 13 dBm Atten 25 dB

.
e A,
- ‘

14 MHz
11 ptsd
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520NE PROOF: KCWY-DT
BANDPASS FILTER RESPONSE

The response of the Bandpass Filter was measured using the 8753ES Network Analyzer;

Serial number; US 39173024.

The results are recorded below.

7 Sep 2088 11:47:59

821 LOG 48 dB/REF ~.863 dB 51-25.044 dB -6.008 000 MHz
* .
- CH2 &
£ AL
i 12 6.6080 dB
% 2.00006 Hz
21~37.728 dB
-9,80288 MHz
AN

? 31~34.018 dB
v ; Fissataag
: 41-29.786 dB

~7.800080 MHz

i
CENTER 207.000 000 MHz SPAN 22800 288 MHz
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S2O0ONE PROOF: KCWY-DT

BANDPASS FILTER RESPONSE Continued

7 Sep 2088 44:48:30

CHZ s21 LO8 1@ dB/REF ~-.6B3 dB 5:~19,794. dB  —3.508 608 MHz
* :
13 H 9 CHZ Markers
Ta : AREF =1
* 1: 9.86006 dB
-3.9 NHz - 0.00090 Hz
; 1-19,813 dB
: ; ~5.80000 MHz
A ﬁs A\ f l 3t-17.358 dB
/9 \ ~4.50608 MHz
/ 4:-16.416 dB
/ -4,00800 MHz

CENTER 207.000 000 MHz SPAN 20.099 08P MMz
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BANDPASS FILTER RESPONSE

CHZ s21_ LOG 1@ dB/REF -.663 dB

Continued

7 Sep 20808 Aidsi9:ie

5t-17.383 dB

4.600 000 MHz

pi

4 MHz

M

¥
AN

Cor

:4!
CENTER 207.000 888 MHz

SPAN 20,800 @00 MHz

PROOF: KCWY-DT

CH2 Barkers
AREF=1
4t 6,8088 dB

3,00008 Hz

21-4.4959 dB
~3.25000 MHz

-4, 7 dB
.253%% MHz
414,955 dB
3.5000@ MHz
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S2ZO0ONE

BANDPASS FILTER RESPONSE

CHZ $24  LOB

18 dB/REF ~.6E3 dB

Continued

7 Sep 2008 11:19:37

51~33.543 dB

7.080 808 MHz

¥
{
H

:
{

y

? MHz

Cor

i
i

CENTER 207.808 000 MHz

i i
SPAN 26.008 000 MHz

PROOF: KCWY-DT

CHZ Mark
AREF=1 -
1 5.9606 db
2.60000 Hz

2:-18,697 db
4,.50800 MHz

1-24.6 B
98108 Naz

4:-27.921 dB
6.008006 MHz
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S Z72O0NE PROOF: KCWY-DT

BANDPASS FILTER RESPONSE Continued

7 Sep 2008 11:20:02
[CHZ] s24 Lo8 18 dB/REF -.683 dB 3i~43.414 dB 9.860 BEB MHz

*
CHZ Mark
£ AREF=1
1t B,0DBY dB
9 MHz 2.00006 Hz
2:-38,595 dB
/\ 8.86980 MHz
Cor
:
|
| é
t

CENTER 207.060 008 NMHz SPAN 29;038 800 MHz
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S20NE PROOF: KCWY-DT

SYSTEM SIDEBEAND ENERGY AT +/- 3.25MHz FROM CENTER EXCITER A
Data recorded at operational power. Spectrum analyzer to be set up to measure 6MHz band
power. FCC specification -47dB.

& Ml
Atten 28 46 Erand P

YEW 108 1Hz

6MHz Power 9.8dBm = 0dBr

Measurement bandwidth set to 500kHz, centered at £ 3.256MHz

& M

fitten 20 dB Band Fur freen 26 dE

Lower Sideband = --54.6dBr Upper Sideband = -55.8dBr
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§2O0NE PROOF: KCWY-DT

SYSTEM SIDEBEAND ENERGY AT +/- 3.26MHz FROM CENTER EXCITER B

Data recorded at operational power. Spectrum analyzer to be set up to measure 6MHz band
power. FCC specification -47dB.

Areen 20 4B

VB 100 FHz

6MHz Power 9.7dBm = 0dBr

Measurement bandwidth set to 500kHz, centered at £ 3.25MHz

2 Mhrl z o Hhrl

Arten 28 4B Eand Por - Atten 2B B Band P

VB TP

Lower Sideband = -54.8dBr Upper Sideband = -55.9dBr
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§S2O0NE PROOF: KCWY-DT
ERROR VECTOR MAGNITUDE EXCITER A

The Error Vector Magnitude was measured using the Tektronix RF300A,; serial number;
B010109.

The results are recorded below.

ATSC SPECIFICATION: SNR 2 27dB
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§20NE PROOF: KCWY-DT

ERROR VECTOR MAGNITUDE EXCITER B
The Error Vector Magnitude was measured using the Tektronix RF300A,; serial number;
B010109.

The results are recorded below.

72 BFA 300 - Signal/Noise & EVM

ATSC SPECIFICATION: SNR 2 27dB
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§70NE PROOF: KCWY-DT

RESPONSE AND GROUP DELAY EXCITER A
The System Amplitude Response and Group Delay were measured using the Tektronix RF300A;

Serial number; BO10119.

The results are recorded below

ATSC SPECIFICATION: Not specified.
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S§ZONE PROOF: KCWY-DT
RESPONSE AND GROUP DELAY 'EXCITER B

The System Amplitude Response and Group Delay were measured using the Tektronix RF300A,
Serial number; B010119.

The results are recorded below

;2 RFA 300 - Frequency Response & Group Delay

ATSC SPECIFICATION: Not specified.
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S20NE

OVERALL SYSTEM RESPONSE

PROOF: KCWY-DT

EXCITER A

The following chart shows the addition of the Bandpass Filter and the Transmitter response to
obtain a Net Response, which is then compared to the FCC Mask. A negative number in the last
column would indicate that the response does not meet FCC specifications. Reference for these
measurements are from the ATSC Standard Document A64 Revision A.

Filler Response Transmitter Response before fitter FCC  |Negative#
Analyzer | Center Freq.| Fiter | Analyzer| Center Freq.| Transmitter]  Net Mask |is out of FCC
Frequency | Reading | Reference | Response | Reading | Relerence | Response ] Response | Response Specifications
198.00| -37.73 0.00| -37.73] -70.50 1375 5675 -94.48| -99.40 4.9
199.00] -34.02 000 -34.02] -6580] 13750 5205] -86.07] -88.60 -2.53
200.00f -29.79 000 -2079] 61.13] 1375 4738} -ma7| -T7.10 0.07
201.00] -25.04 0.00] -25.04] -5761 1412] 4349] 6853 6560 2.93
20200 -19.81 000 -19.81] -57.53 1412 4341] -6322{ -54.10 9.12
20250 -17.3% 0.00| -17.36] -5650] -1412] 4238] -59.74] 48.40 1.34
20300 -16.42 000 -16.42] -56.54 1305 4349] -5991] 4260 17.31
203.50 -19.11 000 -1971] -57.13] 1305 4408] -63.79] -36.40 2139
203.75] -4.50 0.00 450] -57.38 1305 44331 -48.83] -36.40 1243
21025 -1.97 0.00 -1.97} -59.36 1385 4551] -4748[ -36.40 11.08
21050 -11.96 000, -11.96] -60.64 1385 4679 -58.75] -36.40 235
211.00; -17.38 000 -17.38] -60.82 41385 4697} 6435 4260 .75
211.50] -18.61 000 -18.61} -61.4 -1339] 4785 -6646] -48.40 18.06
21200 -21.64 000 -21.64] 62.04 1339 4865] -7029] -54.10 16.19
213.000 -21.92 000, -2792] 6390] -13.39] -5051] -7843] -65.60 12.83
21400 -33.55 000] -3355 64.03] 1269 51.34] -84.89( -77.10 1.19
215.00; -38.60 000 -38.60] -64.54 1269 5185] -9045 -88.60 1.85
216.00] -43.11 000 -43.11] -84.77 1269] 5208] -95.19] -99.40 421
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S2O0NE

OVERALL SYSTEM RESPONSE

PROOF: KCWY-DT

EXCITER B

The following chart shows the addition of the Bandpass Filter and the Transmitter response to
obtain a Net Response, which is then compared to the FCC Mask. A negative number in the last
column would indicate that the response does not meet FCC specifications. Reference for these
measurements are from the ATSC Standard Document A64 Revision A.

Filter Response Transmitter Response before filter FCC |[Negative#
Analyzer | Center Freq.| Fiter JAndyzer | Center Freq.| Transmitter] ~ Net Mask (isoutof FCC
Frequency | Reading | Reference | Response | Reading | Reference | Response | Response| Response Specifications
19800 -37.73 0.00] -37.73] 69.4 1325 5622 9395 -99.40 545
199.00] -34.02 000 -3402] 656 1325 -5244] 8646 -88.60 214
200.00] -20.79 0.00] 2979 61.49] 1325 4824] -78.03] -T7.10 0.93
201.00| -25.04 0.00] -2504] 5803] -13.17] 4486] -69.90] 6560 4.30
202.00] -19.81 0.00] 1981 57371  -1317]  44.20] 6401 -54.10 9.91
202.50| -17.36 000 1736] 5722 -1317] 44.05] 61.41] 4840 13.01
203.00] -16.42 0.00] -1642] -57.11 4311 44001 -6042] 4260 17.82
20350 -19.71 000 -1971] 57.35] 1341 44.24] 6395 -36.40 21.55
203.75| 450 0.00 450] -58. 4311 4512] 4962] -36.40 13.22
21025] -1.97 0.00 -1.97) -60.11 1368  46. 4840] -36.40 12.00
210.50] -11.96 0.00] -11.96] -61.1 1368 -4750] -59.46| -36.40 23.06
211.00] -17.38 0.00] -17.38] -61.31 1368] 4763 6501 4260 22.41
211.50] -18.61 000 -1861] 62171 -13.03] 49.14] -67.75 48.40 19.35
212.00] -2164 000] -2164] 6226] -13.03] 49.23] -70.87] 54.10 16.77
213.00| -27.92 000 27921 6254] -13.03] 4951 7743 -65.60 11.83
214.00| -33.55 0.00] -3355] 64.45] -13.46] 50.99] 8454 -77.10 744
215.00] -38.60 0.00] -3860] 6523 -1346] 51.77] -90.37] -88.60 1.77
216.00] 43.11 0.00] -43.11] 6658] -1346| 5312 -96.23] 9940 347
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S2O0NE PROOF: KCWY-DT
TRANSMITTER METER READINGS

PowerOut .............. 203w

Reflected.................. ow

Exciter A -5.3dBm Pre-Corrector Table 2

Exciter B -5.4dBm Pre-Corrector Table 5 (Constructed on site)
HPA. ... 51.8A 227W

Mains........coeoeenenennne 117.8V@22A
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