























































































































Filename: c:N\eia\10819_12.dat Freq. (Mhz.): 181.9

Date: P3-A4-1996 Time: 19:18:32

Aint. Factor (dB.): @ ' ' Field-Strength vs. Distance
Znd Bun on 2’ frame; Atuater-St.Antione-Jefferson Route.

108 JdBuVU/m

Field
Strength
Level

48 dBuU/m - : : : = : - '
1 Distance Traveled (Feet) 6166

(X) Rescale X-Axis, (¥) Rescale ¥Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1819 13.dat Freq. (Mhz.): 181.9

Date: 83-84-1996 Time: 20:15:51
Ant. Factor (dB.): @ : Field-Strength vs. Distance

1st Run on 5’ frame; Atwater-St.Antione-Jefferson Route.
188 dBuV/m

Field
Strength
Level

48 dBuV/m : : : : : : :
1 Distance Traveled (Feet) 6168

(X) Rescale X-fAixis, (¥) Rescale Y-fixis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1819_14.dat . Freq. (Mhz.): 1081.9

Date: 83-84-1996 : Time: 20:23:25

Ant. Factor (dB.): @8 Field-Strength vs. Distance
Znd Run on 5’ frame; Atwater-8t.Antione-Jefferson Route.

198 dBuU/m

Field
Strength
Level

48 4dBulU/m : : : : : : : :
: Distance Traveled (Feet) 6169

(X3 Rescale X—-Axis, (¥) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_1.dat Freq. (Mhz.): 183.5

Date: 83-A1-1996 Time: 17:53:34
Ant. Factor (dB.): B Field-Strength vs. Distance

1st Bun on 5’ frame: Hubbard-Southf 1d-Ford—-Mercury Route.
188 dBuV/m ; : . . .

Field
Strength
Level

58 dBU.U /m . . : : . . . ‘ . .
1 Distance Traveled (Feet) 10278

(X) Rescale X—-Axis, (YY) Rescale Y¥-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_2.dat Freq. (Mhz.): 183.5

Date: B83-01-1996 Time: 18:81:28
Ant. Factor (dB.): 9 Field-Strength vus. D:stance

Znd Run on 5’ frame. Hubbard-Southf 1d-Ford- ~Mercury Route.
188 dBulV/m .

Field
Strength
Level

1 Distance Traveled (Feet) _ 18282

(X) Rescale X-Axis, (¥) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\10835_3.dat Freq. (Mhz.): 1603.5

Date: 83-01-1996 Time: 19:07:21

Ant. Factor (dB.): B Field-Strength vs. Distance
1st Run on 2’ frame: Hubbard-Southfld—Ford—Hercury Route.

98 dBuV/m

Field
Strength
Level

58 dBuVU/n L . | . . . . : :
1 Distance Traveled (Feet) : 18278

(X) Rescale X-Axis, (¥) RescaleiY—ﬂxis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_4.dat Freq. (Mhz.):  183.5

Date: A3-A1-1996 Time: 19:17:12

Ant. Factor (dB.): 9 Field-Strength vs. Distance
Znd Run on 2’ frame: Hubbard—Southfld-Ford—Hercury Route.

98 dBuV/m . :

Field
Strength
Level

1 Distance Traveled (Feet) ' 18274

(X) Rescale X—-Axis, (Y) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_5.dat Freq. (Mhz.): 183.5
Date: 83-81-1996 Time: 22:25:42
fint. Factor (dB.): @6 Field-Strength vs. Distance

1st Run on 8’ frame: Hubbard-Southf 1d-Ford-Mercury Route.
198 dBuV/n .

Field
Strength
Level

1 Distance Traveled (Feet) 18272

(X) Rescale X-Axis, (¥) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename:

Date: A3-91-1996
ant. Factor (4B.):
g’ frame.

Znd Run on

c:\eia\1835_ﬁ.dat

(4]
Hubbar

Fredq. (Mhz.): 183.5

Time: 22:35:39
Field—Strength ve. Distance

d—Southfld—Ford—ﬂercurg Route.

198 dBul/m ,

Field
Strength
Level

5@ dBuV/m
1

X)) Rescale X-Ax1is ),

Di

) Rescale y-Axis,

stance Traveled (Feet)

(S) Save Data, (D) DOS shell,



Filename: c:\eia\1835_7.dat Freq. (Mhz.): 183.5

Date: 83-84-1996 Time: 17:18:21
Ant. Factor (4dB.): 8 Field-Strength vs. Distance
15t Run on 8’ frame: Atwater—-8t.Antione—-Jefferson Route.

98 dBuV/m

Field

Strength

Level

38 4BuVU/n

1 Distance Traveled (Feet) 6173

(X) Rescale X-Axis, (¥) Rescale Y-Axis, (D) DOS Shell, (R) Return
(F) Plot Another File



Filename: c:\eia\1835_8.dat Freq. (Mhz.): 183.5

Date: 83-84-1996 Time: 17:24:51
Ant. Factor (dB.): 8 Field--Strength vs. Distance
Z2nd Run on 8' frame: Atwater—-St.Antione-Jefferson Route.
98 dBuV/nm
Field
Strength
Level
30 dBuU/m . : : ' : :
1 : Distance Traveled (Feet) 6185

(X) Rescale X-Axis, (¥) Rescale Y¥-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_9.dat Freq. (Mhz.): 183.5

Date: B83-84-1996 Time: 18:17:80
Aint. Factor (dB.): O Field-8trength vs. Distance
1st Bun w/ Test Uan Antenna’ Atwater—-8St.Antione—-Jefferson Route.
88 dBulV/m
Field
Strength
Level
30 dBuVY/m ; : ’ : : : — ' :
1 Distance Traveled (Feet) 6181

(X) Rescale X¥ﬁxis, (¥Y) Rescale Y-fAixis, (S8) Save Data, (D) DOS Shell, (R) Return



Filename: c:\eia\1835_18.dat Freq. (Mhz.): 183.5

Date: A3-A4-1996 « Time: 18:24:29
Ant. Factor (dB.): B8 Field-Strength vs. Distance
Znd Run w/ Test Van Antenna’ Atuwater—-St.Antione-Jefferson Route.
88 4dBuV/m :
Field
Strength
Level
38 dBuV/m

1 Distance Traveled (Feet) 6176

(X) Rescale X-fixis, (¥} Rescale ¥-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: c!\eia\1835_11.dat Freq. (Mhz.): 183.5

Date: 83-84-1996 Time: 19:27:11
Ant. Factor (dB.): @ Field-Strength vs. Diztance
1st Run on 2’ frame: ﬁtwater—St.ﬁTtione-JefPerson Route.
88 dBul/m . . ; . ; ; ;
Field
Strength
Level
38 dBuu /m N . N . . . : H : |
1 Distance Traveled (Feet) 6173

(X) Rescale X-Axis, (¥) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



Filename: ci\eia\1835 12.dat Freq. (Mhz.): 183.5

Date: B83-B4-1996 Time: 19:34:47
Ant. Factor (dB.): @ Field-Strength vs. Distance
Znd Run on 2’ frame; Atwater—St.Antione-Jefferson Route.

88 dBuV/n

Field

Strength

Level

38 4ABuV/n

1 . Distance Traveled (Feet) 6168

(X) Rescale X-Axis, (Y) Rescale ¥-Axis, (8) Save Data, (D) DOS Shell, (R) Return



88 dBuV/m

Field
Strength
Level

38 dBul/m

Filename: c:\eia\16835_13.dat Freq. (Mhz.): 183.5

Date: 83-84-1996 Time: 208:31:80

fint. Factor (dB.): 9 Field-Strength vs. Distance
1st Run on 5’ frame: Atwater-St.Antione-Jefferson Route.

1 Distance Traveled (Feet) 6169

(X) Rescale X—ﬁxis,'(Y) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R} Return



Filename: c:\eia\1835_14.dat Freq. (Mhz.): 163.5

Date: 683-84-1996 Time: 28:38:39

Aint. Factor (dB.): @ Field-S8trength vs. Distamnce
Z2nd Run on 5’ frame; Atwater-St.Antione-Jefferson Route.

88 4dBuV/m

Field
Strength
Level

38 dBuV/m : : ' ' : : ' : :
1 Distance Traveled (Feet) 6174

(X) Rescale X-Axis, (¥) Rescale Y-Axis, (8) Save Data, (D) DOS Shell, (R) Return



APPENDIX F

VHF Antenna Characterization - Fading vs. Antenna
Height (Raw Statistics)
EIA/NAB VHF Test Antenna



Frequency (# of points)

Temporal Comparison of Multiple Runs

Dearborn - 103.5 MHz @ 4 feet

1500
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/ |
A\
A\
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" 500 \

X

0
50 55 60 65 70 75 80
Field Strength (dBuV)

— Run#l
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Frequency (# of points)

Temporal Comparison of Multiple Runs

Dearborn - 103.5 MHz @ 7 feet

1500

1000

500 /

55 60 65 70 75 80 85
Field Strength (dBuV)

— Run#l
== Run#2



Frequency (# of points)

1500

1000

500

Temporal Comparison of Multiple Runs

Dearborn - 103.5 MHz @ 10 feet

55

— Run#l
“= Run#2

60

65

75
Field Strength (dBuV)

80

85

90

95



Frequcnéy (# of points)

Temporal Comparison of Multiple Runs

Detroit - 103.5 MHz @ 4 feet

600
400
200
* \Y
- [N
0 =
35 40 45 50 55 60 65 70
Field Strength (dBuV)
— Run#l

=~ Run#2



Frequency (# of points)

600

400

200

.Temporal Comparison of Muitiple Runs

Detroit - 103.5 MHz @ 7 feet

35 40 45

— Run #1
== Run#2

50 55 60 65 70 75
Field Strength (dBuV)




Frequency (# of points)

Temporal Comparison of Multiple Runs

Detroit - 103.5 MHz @ 10 feet

600
400
200
0 P
35 40 45 50 : 55 60 65 70 75 80
Field Strength (dBuV)

= Run#l
== Run#2



Frequency (# of points)

700

600

500

400

300

200

100

Temporal Comparison of Multiple Runs

Detroit - 103.5 MHz on Vehicle

— Run#1
== Runi#2

35

40

50
Field Strength (dBuV)

55

60

65

70




Frequency (# of points)

1200
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600

400

200

‘Temporal Comparison of Multiple Runs

Dearborn - 101.9 MHz @ 4 feet

40

— Run #1
~= Run#2

45

60 65
Field Strength (dBuV)

70

75

80

85




Frequency (# of points)

1500

1000
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Temporal Comparison of Multiple Runs

Dearborn - 101.9 MHz @ 7 feet

40

~— Run#l
== Run#2

45
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55

65 70 75 80 85
Field Strength (dBuV)




Temporal Comparison of Multiple Runs

Dearborn - 101.9 MHz @ 10 feet

1500
0
a2
k=
)
a
8
= 1000
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£
5
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i
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45 50 55 60 65
Field Strength (dBuV)
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Frequency (# of points)
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Temporal Comparison of Multiple Runs

Detroit - 101.9 MHz @ 4 feet

45 50 55

— Run#l
== Run#2
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Frequency (# of points)
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Temporal Comparison of Multiple Runs

Detroit - 101.9 MHz @ 7 feet

P
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Frequency (# of points)

‘Temporal Comparison of Multiple Runs

Dettoit - 101.9 MHz @ 10 feet

600 : /\ +

500 <\

400

300

200

100 .

50 55 60 65 70 75 80 85 90
Field Strength (dBuV)

~— Run #1
“= Run#2



Frequency (# of points)
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Temporal Comparison of Multiple Runs

Detroit - 101.9 MHz on Vehicle

45
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“~ Run#2
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65
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1500

—
[=2
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Frequency (# of points)

500

Temporal Comparison of Multiple Runs.

Dearborn - 95.5 MHz @ 4 feet

40
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Frequency (# of points)

1500
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Temporal Comparison of Multiple Runs

Dearborn - 95.5 MHz @ 10 feet
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65
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70
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Temporal Comparison of Multiple Runs

Dearborn - 95.5 MHz @ 7 feet

' _ 1500 - !

/!
1000

Frequency (# of points)

500 7

40 45 50 55 60 65 70
Field Strength (dBuV)
= Run#l
N =- Run#2



-Temporal Comparison of Multiple Runs

Detroit - 95.5 MHz @ 4 feet

700

600 :

500 ey

£
(=]
o

W
(=3
(=

Frequency (# of points)
]

200

100

30 35 40 45 50 55 60 65
Field Strength (dBuV)
— Run#l
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Frequency (# of points)

Temporal Comparison of Multiple Runs

Detroit - 95.5 MHz @ 7 feet

600 : / ‘

400
200
0 —T
35 40 45 50 55

Field Strength (dBuV)

“ Run #1
== Run#2



Frequency (# of points)

600

400

200

Temporal Comparison of Multiple Runs

Detroit - 95.5 MHz @ 10 feet

= Run#l
== Run#2

50

55
Field Strength (dBuV)

60

65




Frequency (# of points)

600

400

200

.-Temporal Comparison of Multiple Runs

Detroit - 95.5 MHz on Vehicle

= Run #1
== Run#2

35

40 45 50
Field Strength (dBuV)

55

60




APPENDIX G

VHF Antenna Characterization - Fading vs. Antenna
Height (Statistics vs. Height)
EIA/NAB VHF Test Antenna



Number of Points

Dearborn - 103.5 MHz

1500
1000
500
/ L’ -7 /
- 7
L —] ._--‘:;—-—’—:: --7
0 e T S
50 55 60 65 70 75 80 85 90
Field Strength (dBuV)
— 4feet '
- = 7 feet
= 10 feet
78.012 4.591
MEAN ={ 80.9 STDEV =| 4.199

83.146 4.293




Number of Points

700

600

500

400

300

200

100

Downtown Detroit - 103.5 MHz

35

4 feet
7 feet
10 feet
van

MEAN

Field Strength (dBuV)
59.567
61.677
STDEV =
64.291

59.251

5.844
5.852
5.65

5.512

80



Number of Points

Dearborn - 101.9 MHz

SN \
I /l‘
1500 o |
/
/
/
1000 ,,' ;
’I / \‘
’ / )
K / .
500 i 7 i
I' /
/ /
- s ‘ /
P
’ -~
- - — -
/ PP -] P~ —
., Nl g ~ - T~
0 40 45 50 55 ! 60 65 70 75 80 85 90
Field Strength (dBuV)
— 4feet
== 7feet
= 10 feet
70.926 ’ 5.576
MEAN =| 74.325 STDEV =| 4.829

76.803 4.511




Number of Points

600

500

400

300

200

100

Downtown Detroit - 101.9 MHz

4 feet
7 feet
10 feet
van

65
Field Strength (dBuV)
73.98
75.272
STDEV =
77.744

73.594

75

6.746
6.772
6.609
7.342




Dearborn - 95.5 MHz

e ~N
-~k \
Y AN \
1500 Dol \\
I‘ \
' \
\ \
|I \
! \
2 ‘ \ \
£ 1000 : - i ,\
: /! \ \
E / ‘ \
Z ,l / \l \
K / . \
’ / "\ \
500 I 4 .
, g P
7’ ‘ /
. /
| e /
- ‘ /
/__/‘/ a -7
0 SRS
40 45 50 55 60 65
' Field Strength (dBuV)
== 4 feet
== 7feet
= 10 feet
64.091 4,711
MEAN =1 67.07 STDEV ={ 4.141

69.484 13.81



Number of Points

600

400

200

Downtown Detroit - 95.5 MHz

— 4feet

- -

7 feet
10 feet
van

Field Strength (dBuV)
55.004 i 5.382
56.267 5412
MEAN = STDEV =
58.724 5.154

54.429 543

pres



APPENDIX H

MF Antenna Gain Characterization Using “Off-air”
Signals
1995 Taurus Power Antenna
and
EIA/NAB AM Test Antenna



JEF Consultant, Inc.

Belleville, Michigan Phone: (313) 482-5505
DATE..... 02-27-1996 TIME..... 10: 12: 18 PATTERN..... 005
REF = -50dBm FRONT=0 10 dB/DIV

.56 MHz .76 MHz - .95 MHz

‘Area Mean = -79.8 Area Mean = -70.7 Area Mean = -56.4 Area Mean = -72.1

Std dB Dev= 2.4 Std dB Dev= 3.1 Std dB Dev= 2.4 Std dB Dev= 2.7
M/M Ratio = 18.2 M/M Ratio = 22.5 M/M Ratio = 145.5 M/M Ratio = 19.86
.99 MHz _ 1.31 MHz 1.6 MHz

Area Mean = -B65.6 Area Mean = -77.2 Area Mean = -74.2
Std dB Dev= 2.5 Std dB Dev= 2.2 S5td dB Dev= 2.1
M/M Ratio = 24.9 - M/M Ratio = 417.6 M/M Ratio = 14.3

Mean of Ind. Area Means...-64 dBm Mean of Ind. MM Ratios.... 20.4 dB

Std dB Dev of Area Means.. 10.B dB Std dB Dev of M/M Ratios.. 4.1 dB
Mean of Ind Std dB Dev's.. 2.4 dB

UNIT TESTED....'85 FORD

Mfg./Model.. ... TAURUS STATION WAGON ID Number...... NORWOOD POOL CAR

Antenna Type...POWER WHIP Ant. Location..RIGHT FENDER

Comments....... AM DATA TAKEN WITH FORD BUFFER AMP POWERED W/POWER SUPPLY SET AT 8V

RF DETECTOR....SPECTRUM ANALYZER Mfg./Model..... Anritsu MS2601A

Resolution BW.. 10 KHz Detector Fn....Peak

RF SOURCE...... AIR SIGNAL Mfg./Model..... N/A

Transmit Ant...N/A Polarization...N/A

Heiaht......... N/A Ranae.......... N/A



JeEF Consultant, Inc.

Belleville, Michigan Phone: (313) 482-5505
DATE..... 02-27-1996 TIME..... 11: 16: 35 PATTERN..... 010
REF = -5Cdbm | FRONT=0 10 dB/DIV

.56 MHz

.76 MHz .95 MHz

V R N .
Area Mean = -78.3 Area Mean = —68.8 - Area Mean = -54.2 Area Mean = -70.5

Std dB Dev= 2.7 Std dB Dev= 2.7 Std dB Dev= 1.6 Std dB Dev= 2.5
M/M Ratio = 17.3 M/M Ratio = 20.3 M/M Ratio = 11.4 M/M Ratio = 20.2

.89 MHz 1.31 MHz 1.6 MHz

Area Mean = -63.7 Area Mean = -76.2 Area Mean = -73.6
Std dB Dev= 2.8 Std dB Dev= 3.2 S5td dB Dev= 1.7
M/M Ratio = 23.7 M/M Ratio = 47.9 M/M Ratio = 12.9

Mean of Ind. Area Means...-61.9 dBm Mean of Ind. MM Ratios.... 19.3 dB
Std dB Dev of Area Means.. 11.5 dB - Std dB Dev of M/M Ratios.. 4.7 dB

Mean of Ind Std dB Dev's.. 2.5 dB
UNIT TESTED....; B4 FORD '

Mfg./Model..... E450 VAN , ID Number...... AM IBOC

Antenna Type...MAG MOUNT WHIP Ant. Location..CENTER OF ROOF
Comments....... AM DATA TAKEN W/FORD BUFFER AMP POWERED W/POWER SUPPLY SET AT 9V/6 FEE
T OF RG-58 CABLE ADDED

RF DETECTOR. ...SPECTRUM ANALYZER Mfg./Model..... Anritsu MS2601A

Resolution BW.. 10 KHz Detector Fn....Peak

RF SQURCE...... AIR SIGNAL Mfg./Model.....N/A

Ifgggmit Ant...N{@ Eolarization...N{é



JEF Consultant,

Inc.

Belleville, Michigan Phone:  (313) 482-5505
DATE. .... Ce-27-1996 TIME. . ... 11: 26: 14 PATTERN. .... 011
REF = -H0dBm FRONT=0 10 dB/DIV
.B6 MHz .95 MHz
Area Mean = -67.5 Area Mean = -58.3 Area ---'NQL43.5 Area Mean = -60
Std dB Dev= 2.7 Std dB Dev= 2.B Std dB Dev= 2.4 Std dB Dev= 2.5
M/M Ratio = 48.7 M/M Ratio = 48.4 M/M Ratio = 25.14 M/M Ratio = 46.14
a9 MHz 1.31 MHz 1.6 MHz
= -52.5 Area Mean = -63.9 Area Mean = -63.7
Std dB Dev= 2.4 Std dB Dev= 2.5 Std dB Dev= 1.6
M/M Ratio = 15.1 M/M Ratic = 16.3 M/M Ratio = 1B.9
Mean of Ind. Area Means...-51.1 dBm Mean of Ind. MM Ratios.... 19.4 dB
Std dB Dev of Area Means.. 11.4 dB. Std dB Dev of M/M Ratios.. 3.9 dB
Mean of Ind Std dB Dev's.. 2.4 dB

UNIT TESTED....; 84 FORD
Mfg./Model.. ... E450 VAN
Antenna Type...MAG MOUNT WHIP

R AMP ON ROOF
RF DETECTOR. ...SPECTRUM ANALYZER

Resglutian BW.. 410 KHz

RF SOURCE...... AIR SIGNAL
Transmit Ant...N/A
Heiaht......... N/A

ID Number...... AM 1IBOC

Ant. Location..CENTER OF ROOF
Comments....... AM DATA TAKEN W/FORD BUFFER AMP POWERED W/POWER SUPPLY SET AT 9V/BUFFE

Mfg./Model..... Anritsu MS2601A

Detector Fn..._Peak

Mfg./Model..... N/A
Polarization...N/A
Ranoe.......... N/A
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