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Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analys is completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Innovating Microwave Backhaul™

6 GHz, 3 ft and 3 ft, 128QAM 56 MHz for 320 Mbps FOX - 99.99981%

W Tiger Black Eagle

Elevation (tt) 6977.25 3506.85
Latitude 470935.00 N 473219.00 N

Longitude 111 00 42 .00 W 111 15 41.00 W
True azimuth (0) 335.96 155.78

Vertical angle n -1.46 1.15

Antenna model AD6G-3-T2 AD6G-3-T2
Antenna height (ft) 10.00 40.00
Antenna gain (dBi) 32.50 32 .50

Frequency (MHz) 6000.00
Polarization Vertical

Path length (mi) 28 .68
Free space loss (dB) 141.32

Atmospheric absorption loss (dB) 0.39
Net path loss (dB) 76.71 76.71

Radio model GigaPlus6 GigaPlus6
TX power (watts) 0.32 0.32
TX power (dBm) 25 .00 25 .00

EIRP (dBm) 57 .50 57.50

~
Em ission designator 56MOD7W 56MOD7W __

TX Channels 6000.0000V 6000.0000V
RX threshold cr iteria BER 10-6 BER 10-6

RX threshold level (dBm) -68.80 -68.80

RX signal (dBm) -51 .71 -51 .71
Thermal fade margin (dB) 17.09 17.09

Dispersive fade margin (dB) 45 .00 45.00
Dispersive fade occurrence factor 2tOEffective fade margin (dB) 17.08 17.08

Geoclimatic factor 2.50E-07
Path incl ination (mr) 22.71

Fade occurrence factor (Po) 1.43E-04
Average annual temperature (OF) 68.00

Worst month - mul tipath (%) 99 .99972 99 .99972

] X
1(sec) 7.38 7.38

Annual - multipath (%) 99 .99990 99.99990
(sec) 30 .10 30 .10

(% - sec) 99.99981 - 60.20

Rain reg ion B Polar Taiga
0.01 % rain rate (mm/hr) 19.00

Flat fade margin - ra in (dB) 17.09
Rain rate (mm/hr) 1481 .00

Rain attenuation (dB) 17.09
Annual rain (%-sec) 100 .00000 - 0.00

Annual multipath + rain (%-sec) 99.99981 - 60 .20

Tue, Ju l 22 2014
W Tiger -Black Eagle.pl4
Reliability Method - ITU-R P.530-7/8
Ra in - ITU-R P530-7

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent groun d terrain only and do not con sider t rees, buildings, or other obst ructions.

Trango Systems, Inc. I www.TrangoSys.com
14118 Stowe Drive, Suite B Poway, CA 92064 USA I Tel: +1 (858) 391-0010 I Fax: +1 (858) 391-0020
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To design a Microwave Network, first, locat ions are selected by the custo mer forslteswhich .will be on

the microwave network. These sites must be able to handlethe ant~rinamountirfiJf~qtiirem~nts,
waveguide or coax cable runs, and power requirements. MicrowaveN~two~ksj3ysteniS"'Engineers will ,

initially run Path Profiles and Path Analysis via software called Pathloss5 to determine if the path will '

work, based on available antenna mounting heights, based on Cine of Si9ht with a proper Fresnel Zone to

provide a microwave path that will perform at 99.999% availability.

In addition , the Microwave Radio Link Design (Frequency, Transmit power, Capacity, Antenna System,

etc.) will be defined by Link Engineering. Link Engineering is performed via the Path loss software to

show the clearances and link budget of the microwave radios/antenna systems. The Link Budget adds all

the gains and losses of the system to determine the expected Receive Signal level (RSl) and Flat Fade

Margin. Below is a sample Path Profile and Path Engineering Analysis, which is a deliverable in a

Microwave Link Design.
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o 1 2 345

Path length (8.22mi)

6 7 8

Pendleton Frequency (MHZ) =6175.0 Carrolltown
Latitude 40 3018.36 N K=1.00 Latitude 403626.51 N
Longitude 078 47 47.42 W %F1 =60.00 Longitude 07842 59.51 W
Azimuth 30.79° Azimuth 210.84°
Elevation 2375 ft ASL Elevation 2242ft ASL
Antenna CL 155.0 ft AGL Antenna CL 125.0 ft AGL

Transm ission details (Pend leton-Carrolitown.pIS)

Pendleton Carrolltown

Latitude 403018.36 N 403626.51 N

Long itude 0784747.42 W 078 42 59.51 W
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Pendleton Carrolltown
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True azimuth (0)

Vertical angle n
Elevat ion (ft)

Tower height (ft)

Tower type

30,79 '"",
-,

'·,-0.26 ....
,

"-

2375.41 "
..

180.00

self support ing

.-
", "

210.84 /.. ...-_...•-
/.- /

- ... - ..'-
/ 0:17,

'- ..
»»:

O'

,.- 2242.14
,,',.

150.00

self supporting

Antenna model
PAD 6 - W57B (R)

(TR)
PAD 6 - W57B (R)

(TR)

Antenna gain (dBi)

Radome loss (dB)

Antenna diameter (ft)

Antenna height (ft)

TX line model

TX line unit loss (dB/100 ft)

TX line length (ft)

TX line loss (dB)

Connector loss (dB)

38.90

0.50

6.00

155.00

E60

1.18

205.00

2.43

0.20

38.90

0.50

6.00

125.00

E60

1.18

175.00

2.07

0.20

58.92

6175.00

Vertical

8.22

130.71

0.11

58.92

Frequency (MHZ)

Polarization

Path length (mi)

Free space loss (dB)

Atmospheric absorption loss (dB)
~-------~-------~

Net path loss (dB)

Configu ration

Radio model

TX power (dBm)

Emiss ion designator

EIRP (dBm)

RX threshold criteria

RX threshold level (dBm)

Non Protected

MXII/6G/30M/HP

32.00

30MOD7W

67.77

128 QAM

-71.00

Non Protected

MX/I/6G/30M/HP

32.00

30MOD7W

68.13

128 QAM

-71.00

41.92

-26.92

44.08

46.00

1.00

-26.92

44.08

46.00

1.00

41.92

Page 2 of 4

Climatic factor

Receive signal (dBm)

Thermal fade margin (dB)

Dispersive fade margin (dB)
f----------....l--------.--1

Dispersive fade occurrence factor
~--------.--------.--1

Effective fade margin (dB)
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Terrain roughnes s (ft) 64.54 .

/ /

C factor 0.72

Average annual temperature (OF) 47.97

Fade occurrence factor (Po) 6.146 E-003

Worst month multipath availability (%) 99.99996 99.99996

Worst month mult ipath unavailability (sec) 1.04 1.04

Annual multipath availability (%) 99.9 9999 99.99999

Annual multipath unavailabi lity (sec) 2.99 2.99

Annual 2 way mult ipath availability (%) 99 .99998

Annual 2 way multipath unavailability (sec) 5.97

Polarization Vertical

All paths are engineered to meet or exceed an annual two -way availability of >99.999% (defined by

Customer) at a BER of 1OE-6 using the Vigants-Barnett model. The prelim inary calculations for path

performance are based on Microwave Networks published 1OE-6 receiver threshold levels. Bellcore

Standard transm iss ion engineer ing pract ices, formulas and topographic data are the founda tion of these

calcu lat ions. Typica l Clearance criter ia used to determ ine prelim inary antenna centerlines are:

K = 4/3 @ 100% F1 / 1. fr{lt :: (0,.
1/3 " Arc USGS terra in data / '3 t - fO r
30 meter NLCD 2001/2011 clutter data '1 /-l-ffr(lt.- ~ '30~

Before system implementat ion a microwave path engineer ing survey will be con~ucted on all paths (see

ExhibhB3-Services-OtherSurveys). The objective of this survey is "information verification" to conf irm the

information to be used for clearance and engineering performance object ives. This confirmation includes

site locat ion (latitude/longitude coordinates), elevation above mean sea level (AMSL), accurate

measurement of path obstructions along the path (i.e. t rees and buildings, electrical transmission lines,

cellular towers, the presence of reflect ive surfaces) and general compilation of local climate information.

At locat ions with exist ing towers, pre-determ ined azimuths and centerlines will be checked for

availability/adaptability in terms of proposed antenna mounting.

Overall, Microwave Networks Systems Engineers will determine the best design for the microwave

network, looking at redundancy via rings or hot standby spurs, to best support the traffic flow of the

network. Below is a samp le design of a typ ical countywide network.

Page 3 of 4
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In summary, Microwave Networks Systems Engineers will work with the customer to define a mission

critica l network that meet the customer's needs with regards to capacity, availability, and cost

effectiveness.

Page 4 of 4

CONFIDENTIAL
4000 Greenbriar or, Suite TOOA, Stafford, Texas, USA, 77477

Tel: 1.281.263.6500 * Fax: 1.281.263.6400 * www .microwavenetworks .com



· HARRIS Corporation
Microwave Communications Division

~ Path Loss and Fade Margin Calculations
For Line-of-Sight Microwave Systems

Version 5.0.0

Date: 23-May-2005
Customer/Project: Wyoming Public Television - OC-3 Digital Micro~ B~m 23-May-2005
Path ID: WPOD-4A Engineer : J. Ma

Equipment Type: Constellation 155/180 11
Protection Type: Non Protected

Capacity: OC-3/STS-3
Frequency: 11.2 GHz (FCC)
Band Width: N/A

Pine Hill
42° 08 I 57.4 II N

106° 23 I 5.4 II W
8288.0 ft
1.72°

-39.0 dBm (+/- 4dB)
-72.5 dBm
33.5 dB
50.0 dB
33.4 dB
0.000113946
806.2 sec/year \r5.5 sec Vertical >

~811.7 sec/year
99.99743 %

40.84 mi
149.81 dB
1.00 dB
0.00 dB

Elliptical Elliptical
126.00 ft 50.00 ft
3.86 dB 1.53 dB
0.00 dB 0.00 dB
0.30 dB 0.30 dB
1.80 dB 1.80 dB

0.00 dB 0.00 dB

160.39 dB

10.0 ft 10.0 ft
66.0 ft 25.0 ft
48.2 dB 48.2 dB
B~10- 107 PL10-l07
7.2 dBm 69.6 dBm

Standard Power (25.0 dBm)

121.4 dB

Casper Mtn
42° 44 I 26.5 II N

106° 21' 38.5 II W
8019.0 ft
181.74°

Unfaded Received Signal Level:
Required Level For 10-3 BER:
Flat Fade Margin:
Dispersive Fade Margin:
Composite Fade Margin:
Multipath Outage Probability:
Multipath Outage:
Rain Outage: Crane zone - B

Total Outage:
Percent Reliability:

Antenna Size:
Antenna Centerline:
Antenna Gain:
Antenna Type:
Effective Radiated Power (EIRP):
Transmitter Power:

TOTAL GAINS:

Path Length:
Free Space Loss:
Atmospheric Absorption :
Diffraction Loss:
Transmission Line Type:
Transmission Line Length:
Transmission Line Loss:
Transmit-Only Pads:
Jumper / Flex Loss:
Main Antenna Radome Loss:
Transmitter ACU Loss:
Receiver ACU Loss:
Mise/Common Line Pads:

TOTAL LOSSES:

Site Name:
g Latitude:
~ Longitude:
Z Elevation:
Azimuth:

c =0.13 X =0.5 w = 140.0 (Vigants 1975 ) Temperature = 44.0 OF
Slope Equalizer? Std

Unfaded Receive Signal Level ( at radio/transmission line interface ): -39.0 dBm (+/- 4dB)

***** When using HP antennas, Teflon planar radomes are required *****
Harris Proprietary Information

4430-44221mmeadlO50523:094:



HARRIS Corporation
Microwave Communications Division

Path Loss and Fade Margin Calculations
For Line-of-Sight Microwave Systems

Version 5.0.0

Date: 23-May-2005
Customer/Project: Wyoming Public Television - OC-3 Digital Micro~ B~m 23-May-2005
Path ID: WPOD-3A Engineer: J. Ma

Equipment Type : Constellation 155/180 11
Protection Type: NP xmiters - SD rcvrs

Site Name:
~ Latitude:
~ Longitude:
Z Elevation:
Azimuth:

Waltman
43° 02 I 22.1" N

ior- 17 I 6.9" W
6409.0 ft
113.41°

Capacity: OC-3/STS-3
Frequency: 11.2 GHz (FCC)
Band Width: N/A

Casper Mtn
42° 44 I 26.5" N

106° 21 I 38.5" W
8019.0 ft
294.04°

0.00 dB

Elliptical
210.00 ft
6.43 dB
0.00 dB
0.30 dB
1.50 dB

5787.7 sec/year
99.98165 %

-48.6 dBm (+/- 4dB)
-72.5 dBm
23.9 dB
50.0 dB
23.9 dB
2.5
0.000792556
5734.9 sec/year
52.7 sec Vertical

165.97 dB

51.26 mi
151.78 dB
1.25 dB
0.00 dB

8.0 ft 8.0 ft
65.0 ft 110.0 ft
46.2 dB 46.2 dB
I2AR8-107 PAR8-107
66.5 dBm 63.0 dBm

Standard Power (25.0 dBm)

117.4 dB

Elliptical
95.00 ft
2.91 dB
0.00 dB
0.30 dB
1.50 dB

0.00 dB

Unfaded Received Signal Level:
Required Level For 10-3 BER:
Flat Fade Margin :
Dispersive Fade Margin:
Composite Fade Margin:
Diversity Improvement Factor:
Multipath Outage Probability:
Multipath Outage :
Rain Outage: Crane zone - B

Total Outage:
Percent Reliability:

Antenna Size:
Antenna Centerline:
Antenna Gain:
Antenna Type:
Effective Radiated Power (EIRP):
Transmitter Power:

TOTAL GAINS:

Path Length :
Free Space Loss:
Atmospheric Absorption:
Diffraction Loss:
Transmission Line Type:
Transm ission Line Length:
Transmission Line Loss:
Transm it-Only Pads:
Jumper / Flex Loss:
Main Antenna Radome Loss:
Transmitter ACU Loss:
Receiver ACU Loss:
Mise/Common Line Pads:

TOTAL LOSSES :

Temperature = 45.0 OF
Slope Equalizer? Std

6.0 ft / PL6-107
80.0 ft

c = 0.13 X = 0.5 w = 140.0 ( Vigants 1975 )
Diversity Spacing : 30.0 ft
Diversity Antenna SizelType: 6.0 ft / PL6-107
Diversity Centerline: 35.0 ft

Harris Proprietary Informat ion
lInfariad Rp.r.p.iVp. Sinnal L p.Vp.1 ( at rari io/transmisslon lina intarfaca ) :



• HARRIS Corporation
Microwave Communications Division

Path Loss and Fade Margin Calculations
For Line-of-Sight Microwave Systems

Vers ion 5.0.0

Date: 23-May-2005
Customer/Project: Wyoming Public Television - OC-3 Digital Micro~ B~m 23-May-2005
Path ID: WPOD-2A Engineer: J. Ma

Equipment Type: Constellation 155/180 11
Protection Type: Non Protected

Site Name:
g Latitude:
~ Longitude:
Z Elevation:
Azimuth:

Copper Mtn
43° 26 I 15.3" N

lOr 59 I 50.6" W
8228.0 ft
127.16°

Capacity: OC-3/STS-3
Frequency: 11.2 GHz (FCC)
Band Width: N/A

Waltman
43° 02 ' 22.1 " N

lOr 17' 6.9 "W
6409.0 ft
307.65°

45.25 mi
150.70 dB
1.11 dB
0.00 dB

Elliptical Elliptical
45.00 ft 85.00 ft
1.38 dB 2.60 dB
0.00 dB 0.00 dB
0.30 dB 0.30 dB
1.80 dB 1.80 dB

0.00 dB 0.00 dB

159.98 dB

Path Length :
Free Space Loss :
Atmospheric Absorption:
Diffraction Loss:
Transmission Line Type:
Transmission Line Length :
Transmission Line Loss :
Transmit-Only Pads:
Jumper / Flex Loss:
Main Antenna Radome Loss:
Transmitter ACU Loss:
Receiver ACU Loss:
Misc/Common Line Pads:

TOTAL LOSSES:

Antenna Size:
Antenna Centerline:
Antenna Gain:
Antenna Type:
Effective Radiated Power (EIR
Transmitter Power:

TOTAL GAINS:

10.0 ft '" 10.0 ft
15.0 ft 55.0 ft
48.2 dB 48.2 dB
F? 1.:10-107 PL10-l07
69.7 dBm 68.5 dBm

;§,+ Standard Power (25.0 dBm)

121.4 dB

Unfaded Received Signal Level :
Required Level For 10-3 BER:
Flat Fade Margin:
Dispersive Fade Margin:
Composite Fade Margin:
Multipath Outage Probability:
Multipath Outage:
Rain Outage: Crane zone - B

Total Outage:
Percent Reliability:

-38.6 dBm (+/- 4dB)
-72.5 dBm
33.9 dB
50.0 dB
33.8 dB
0.000141302
999.7 sec/year
4.9 sec Vertical

1004.7 sec/year
99.99681 %

c =0.13 X =0.5 w = 140.0 ( Vigants 1975 ) Temperature = 44.0 OF
Slope Equalizer? Std

Unfaded Receive Signal Leve l ( at radio/transmission line interface ): -38.6 dBm (+/- 4dB)

***** When using HP antennas, Teflon planar radomes are required *****
Harris Proprietary Information

443Q-4.422Jmmead/050523:094E



Microwave Link Analysis

Site Name
Location
Call Sign
Latitude
Longitude

Site A
NOC
Tamuning
WPOR267
13°29' 37.76" N

144°47' 32.22" E

Site B
Santa Rosa
Mt. Santa Rosa

13°32' 20.62" N
144°54' 45.85" E

Elevation
Azimuth
Distance
Frequency
Equipment
Tx Antenna Height
Tx Antenna Type
Tx Antenna Size I Polarization
Tx Transmission Line Length
Tx Transmission Line Type
Rx Antenna Height
Rx AntennaType
Rx AntennaSize I Polarization
Rx Transmission Line Length
Rx Transmission Line Type
Effective Isotropic Radiated Power

ftIm : 120.0 I 36.6
deg: 68.98914

milkm: 8.679 / 14.0
MHz: 11325.00000

Harris TRuepoint
It: 60.00

PAR6-11
It: 6 /V
It: 120.01

Andrew EPW90-107
It: 60.00

PAR6-11
It: 6 1V
It: 120.01

Andrew EPW90-107
dBm: 63.36

700.0 / 213.4
249.0173
8.679 /14.0
10835.00000
Harris TRuepoint
70.00
PAR6-11
6 /H
110.01
Andrew EPW90-107
70.00
PAR6-11
6/H
110.01
Andrew EPW90-107
61.56

System Gains Site A to B Site B to A
Tx Antenna Gain dBi: 42.00 40.00
Rx Antenna Gain dBi: 40.00 42.00
Transmitter Power ~m: 25.~ 25.00 _

Total SystemGain dB: 107.00 107.00

System Losses Site A to B Site B to A
Free SpacePath Loss dBi: 136.431 136.047
Diffraction Loss dB: 0.00 0.00
Atmospheric Absorption dB: 0.23 0.21
Foliage Loss dB: 0.00 0.00
Tx JumperLoss dB: 0.00 0.00
Tx Radome Loss dB: 0.00 0.00
Tx ConnectorLoss dB: 0.00 0.00
Tx Transmission Line Loss dB: 3.64 3.44
Tx Standby Switch Loss dB: 0.00 0.00
Tx Power Splitter Loss dB: 0.00 0.00
Tx RF Branching Loss dB: 0.00 0.00
Tx Attenuator Pad Loss dB: 0.00 0.00
Tx Miscellaneous & Salety Loss dB: 0.00 0.00
Rx Connector Loss dB: 0.00 0.00
Rx Transmission Line Loss dB: 3.34 3.75
Rx JumperLoss dB: 0.00 0.00
Rx Radome Loss dB: 0.00 0.00
Rx Hybrid Loss dB: 0.00 0.00
Rx RF Branching Loss dB: 0.00 0.00
Rx Attenuator Pad Loss dB: 0.00 0.00
Rx Miscellaneous & Sale.!Y..!:Qss dB~OO O.~ _

Total System Loss dB: 143.64 143.45

Path Calculations Site A to B Site B to A
Unladed Receive Signal Level dBm: -36.64 -36.45
Rx Threshold Level dBm: -70.00 -70.00
Fade Margin dB: 33.36 33.55
Outage sec/year: 1233.05 1006.69
Rain Outage sec/year: 1166.83 948.37
Propagation Reliability %: 99.99609002 99.9968078

Outage Parameters: Vigants - Digital
ClimateFactor (c) 0.561

CFM 33.55
BER 1x10E-6

May 8, 2007 8:12:47 AM

Terrain Factor (w) 133.0
DFM 0.000

' AIFM 0.000

AverageTemperature 30.0'C I 86.0'f
TFM 33.551
EIFM 0.000

Page 3
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n.jpg (JPEGImage, 732 x 1074 pixels) http ://www.micropath.com/Images/72.jpg

Micropath Corp. Golden, CO

Reliabil ity Method. Barne tt VIgants

Gar rison 6 Owinos Mills 6
l ocati on West Virginia West Virginia
ca ll Sign WABC1234 XYZ1234
latitude 3908 30. 30 39 19 08.35 N
tonoitude 080 28 22 .92 W 080 23 33.20 W
latitude 39. 14175000° 39.31898611°
longitude -080.47303333° -080.39255556°
Azimuth - TN / MN (°1 019.43 / 028 .14 199.48 / 208 .28
Elevatio n - AMSl (ft) 1275. 10 1577.40
Tower - AGL (ft) 200 200
Antenna Type CommScope 4- Foot CommScope 4- Foot
Tx Antenna Pri - AGl (ft) 20 0.00 180.00
Rx Antenna Pri - AGl (ft ) 200 .00 180.00
Vertical Angle (0) 0.17 -0.31
Antenna Polarization Vertical Vertical
Frequency - PI; ( MHz) 2400 240 0
Path lenoth Irni/k rn) 12.97/ 20.87
Radio Model FreeWave MW6 FreeWave ,..'W6
Tx Power (dBm) 20.00 20.00
Tx Antenna Gain (dBi) 25.00 25.00

Tota l Tx Sys tem Gain (dB) 45 .00 45.00
Tx line l oss (dB) 2.62 2.38
Tx Misc / Safety Loss (dB) 0.10 0. 10
Tx Radome Loss (dB) 0. 50 0.50
Tx Connector Loss (dB) 0.12 0. 12

Tota l Tx SYstem Loss (dB) 3.34 3.10
ERP (dBW) 9.51 9.75
ERP / EIRP (dBm) 39.51 / 41. 66 39.7 5 /41.90
Rx Antenna Gain (dBil 25. 00 25.00

Tota l Rx SYst em Gain (dB) 25.00 25.00
Rx line Loss (dB) 2.62 2.38
Rx Mise / Safety Loss (dB) 0. 10 0. 10
Rx Radome Loss (dB) 0.50 0. 50
Rx Connector l oss (dB) 0.12 0. 12

Tota l Rx SYst em Loss (dB) 3.34 3. 10
Gain I loss Calculanons At Site A At Site B

Diffract ion Loss {dBl 0.00 0.00
Foliage loss. (dB) 0.00 0.00
Free Space Path l oss (dB) 126.46 126.46
Atmospheric Absorption loss (dB) 0. 13 0.13

Tota l System l oss (dB) 133.04 133.04
Total System ..ain (d B) 70 .00 7n nn

Received Signal Leve l - RSL (dBm) -63.04 -63.04
Rx Threshold level (dBml -96.00 -96.00

nen nat Fade Maru in (d a' 3::'.96 32.96
Worst ro1onth MultJpat:h Availab ility (% ) 99 .99978 99 .99978
Worst Month Multi path Unavailabi lity (Se c) 5.7 1 5.71
Annual Multio ath Availability ( % ) 99 .99994 99.99994
Annual ""ultipath Unavailab ility (Se c) 17. 36 17.36
Annual 2-Way Mult ipath Availabil ity ( "/0)

(
99.99987

Annual 2-Way ""ult ipath Unavailability (Se c' 34.72
..

~

,-
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FULL SYSTEM PATH STUDY
Sample System Tab l e wi th Graph

TraAsmitter coordinates , N.
• Rece ive r coordinates , N.

Tra nsmi tter Antenna Height=
Re c e iver Ante nn a Height=

Lat . 443352 W. Lng. 85 5346
Lat. 445 212 W. Lng. 860336
148 .52 Mt r s AG
10 Mtrs AG

Obstruction loss = -2 0 .64 dB
Free Space los s =-107.52 dB
Tran smission l ine l o s s = -4 dB
Re c e iving lin e l oss = - 1 dB
Connector loss = - 1 dB
Other losses 0 dB

-134 . 1 6 dB

Path Length =36.35 km
Az imuth =339 .19 degrees
Fre quency = 96. 7 MH z

Tota l los s e s

Transmitte r output power
Tran smi t t e r antenna gain
Receive r antenna gain
Othe r gains 0 d B

10 Wa t t s ,
. 17 3 dBi

4 .933 dBi

40 dBm

To t a l gains 45.11 dB

Expec ted r e c eive r signal =-89 .05 dB
Desi red receiver s i gnal (sensi t i v ity )
Avail a b l e f ade margin = .9 4 dB

7 . 08 microVolts, - 90 dBm

Minimum fade ma r g i n Recommended 1 2.72 dB

35302 5201 51 05KIn

500

300

200 =====================================

600

4 00 .- __ ~



r- -- ~ Coordinate] IProcess Screen Tool
I ':-"-----1

Starting Coordinates Ending Coordinates End Point

N. Lat. 1402026.25 I N. Lat. (390045. 65 I Azimuth IJ80.74
W. Long. 11080002.27 j W. Long. 11080121 .50I Dist. [krn] 1147.45

2.etup ~Jew t!elp about
Path Setup - NAD 27- - - - - - - - - - - - - - - - - - - - - - --,

Study Type
C· Azimuth
(.:1 Coordinates

Eile Erint

Path Parameters - - - - - - - - - - - - - - - - - .,. Elevation Angle - -,
Xmit Ht Mtrs Rcrv Ht Mtrs Ant Ht Units Path Loss dB Freq MHz Earth Curve (K) Fresnel Transmit Receive

1373. 75 1323. 08 I ~: ~~SL 1-134.931 1900 I 1_'1 _J 1.6 1·33 I 1,--.33--,



..
.'
Patl1 Summary:

Transmitter coordinates:
Receiver coordinates:

Path Length & Azimuth:
Frequency:

System Gain Summary:

Transmitter Output Power:
Transmitter Antenna Gain:

Receiver Antenna Gain:
Misc. Gain:

Total System Gain:

System Loss Summary:

Path Loss:
Line Loss (Tx/Rx):

Total Connector Loss:
Misc. Loss:

Total System Loss:

Radiation Summary:

Transmitter Output Power:
Antenna Gain:

Transmission Line:
Connectors:

Miscellaneous:

EIRP:

Link Budget Summary:

Total System Gain:
Total System Loss:

Expected reciever signal:
Desired receiver signal

level (sensitivity):

Available fade margin:

Minimum fade margin
recommended:

41-00-52 N
41-01-29 N

5.249 km
950 MHz

10 Watts

0.164 dB/0.123 dB

10 Watts

70.0 uV

092-24-30.70 W
092-28-10 W

282.58 degrees

40 dBm
15.5 dBi
15.5 dBi

o dB

71 dB

106.41 dB
0.287 dB

1.5 dB
o dB

108.197 dB

40 dBm
15.5 dBi

-0.164 dB
-1.5 dB

o dB

54.586 dBm

71 dB
108.197 dB

-37.197 dB

-70.098 dBm

32.901 dB

1.142 dB



Sample Plotpath Pro f i l e Graph wi t h Fr esnel

6 0 0m

500m

400m f-----i-----t------f------+--- --+-----+-------!---=J

300m

200m L..- "'--- ...;.... ...J... --'- ........;........; "'---~_""'=...:;

N. Lat . 445212
w. Lng. 86 0336
Frequency = 96 .7 MHz
Free Space Loss =-107 .52

"'

•

,.

Km 5

N. Lat. 44335 2
w. Lng . 85534 6
Earth 1 .33
Obst. Loss =-2. 26 dB

10 15 20

dB

25 30 35

Transmit Ht 148 . 5 Mtrs AG
Receive Ht 95 .9 Mtrs AG
Fresne l Zone Clearance = . 6
Total Path Loss=-109.78 dB



EG Image, 1028 x 813 pixels) - Scaled (90%)
\

\ http://www.micropath.com/Images/11.jpg

10/17/24,11:00 PM



Path Clearance Criteria

"Light
Route"

About 6 GHz and above in
below in

moderate to heavy fade areas
paths in

(c = 2 to 6)
fade areas.

About 2 GHz and

aUareas, andan

good toaverage

=1)

MAIN PATH (Top dishes)
K=1

DIVERSITY PATH (Top-To-Bottom Dishes)
"Heavy" Route

DUCTING
Allowance
Main path clearance with known
surface duct entrapment (paths >20/30
mileslkilometers)

'flIt) &, t'h
0.3 F1 @ K =213 *

0.6 F1 @ K =4/3

+ 10ft/3m Close-In For
Tree Growth, Vehicles
and Survey Allowance

Grazing (0) Clearance *

@ K = 1 Over alSO' (SOm)
Surface Ducting Layer

(c =O.25toc

(6% ~) f(:::-l
0.6 F1 @

Same as

No Special

*Note: If the path clearance is established by either of these two criteria,
(0.3F1 @ K = 213 or ducting) , space diversity is nearly always required .)

Source: Harris - Farinon Division

For 8DO-900 MHz frequencies, you might wish to use K = 1 and F= 0.6, F = 0.3, or F = O. The size of
the calculated Fresnel zone is a function of frequency. Therefore, the lower the frequency, the larger
the Fresnel zone.

For frequencies below 800 MHz, you might wish to use K = 4/3 and F = O.

Source: Micropath



StarLinlc

Microwave Radio Path Calculations

Customer: asdfdsaf Pr~ect:adsfsadfsadf

Equipment Type: MicroStar E 23 ( 4FSK)
Protection Type: Non Protected
Transmit Power. Standard

Capacity :
Mid Frequency:

1 T1
22.400 GHz

Site Name:
Latitude (N):
Longitude (W) :
Ground Elevation:
Path Length:
Azimuth:

tx rx
44 ° 31 • 47.0 " 44 ° 30 • 4.0 "
88 ° 2 ' 26.0 " 87 ° 56 I 51.0 ..

590 ft 640 ft
5.0 mi

113.22 ° 293.29 °

Free Space Loss:
Absorption Loss:
Feeder TypelLength:
Feeder Loss: '
Miscellaneous Loss:
Transmitter ACU Loss:
Receiver ACU Loss:
TOTAL LOSSES:

100.0 ft Elliptical
8.6 dB
0.0 dB

137.6 dB
1.4 dB

0.0 dB
O.OdB

156.2 dB

100.0 ft Ellipt ical
8.6 dB
0.0 dB

Antenna Size:
Antenna Centerl ine:
Antenna Gain:
Transmit Power:
TOTAL GAINS:

1.0 ft
50.0 ft
34.8 dB

16.0 dBm
85.6dB

1.0 ft
50.0 ft
34.8 dB

Unfaded Receive Signal Level:
Threshold :
Flat Fade Margin:
Dispersive Fade Margin:
Composite Fade Margin:

-70.6 dBm
-87.0 dBm at 10A-6 BER
16.4 dB
N/A dB
16.4 dB

c Fador= 2.00 Average Annual Temperature: 45°F

Multipath Outage (Short Term, One Way)
SESR sec/year Objective
0.0003187 2,306 32

Path Reliability
99.99269%

Objective
99.99990%

..

Completed by dadfsadf on 4/14/03
Product Database: May 18, 2000

7
16

4/14/03Printed on
StarLink 2.1

I

1~· ¥ "'­
'}

(-tt.,



f TD: JUL 08' 99 7: 26 No .OOl P .04

Calfomll Ampllrl8l' LinkAnl1ylls 71S1fS7:'J2 AM

......._ - _ ,
i
i

i
I
I
:.

40.00 dBm
-3.00 dB
-Uti dB

-O.N dB
13.11 dBI
fur d8m
r2.10 IO/omet.,...,n... dB

ANDREW
16 BAY
VERTICAL
OMNI

rut dBl

I 0.00 feet
C)................ . A

16.24, or 32..... 16
l.rity (H or V)..... V
•C.or P)......... 0

0.00 Pllfllc GeIIJ

V8

(E11lpt1ca1 W.veguIde)

CAL ~ AMP MMDS
califOrnia Amplifier Wireless cable system Link Analysis Program

j Veraion 3.0. Copyright C 1992-94 by C.lifornlaAmplifier
1Numbenlln EncIoeed AreesAre Entered . Bold!title Numbers AreCllculated. PressShift+F2 onceBs wlIh reel dot fornot• .

"HighestTl'Il'lIiInlitted Frequenoy §MHZ
Number of ChIn'*- Trlnlmltted Greeter Than2........................ 1 . Channel&
Transmitter Pawerper ChlInnel................................................... 1 .00 Witts
Waveguide Combiner L08I :...................................... .00 dB

Tran""' Une~ _ .
(718" AirHeIiIlc) LOA per100 teet UO dB

Lengthl 2OO.001feet
Lossper 100teet O..f. dB

Length
Andrew. or CU$lom (A. or
Number of Oays:8. 12,
HorIZontal or Vertical Po

Radiation Pattem: Omnl. Cerdiold, or Peanut (0
Directivity

AddIllonaI AnlennI Tilt In DIrectlon of Intll'8lt m' degrees
AzlnMh Aw,1te In Directionof Interest .00 degrees

HeIght of Transmit Antenna 190 feet ..
HeIght of Receive Antenna 25 teet ..

Mlxlmum Distance to Radio Horizon for4'3 Earth........................ • "".
TittoRxSiteDeprePlonAngle.deg . -0.21 Transmit Antenna Attenuation
PlllIIk Antenna GIIin InDIrectIon of Receive SKe ..
PeakEIRPperCh.nneL .
DIstance Between Tranll1llttwand Customer Receive Slte 1 7.5bIMiles ..
Free SI*" Path LOI8 ..

ReceIveAntenn& _ _ _ ._ ........ Glln OverisotropiC! 18.00ldSI
~ NCliae Figure................................................................... 2.00 dB
AntennaFeed LineLotS........ 0.00 dB
Received Poww out of Antenna .

Downconverter
CIN Retlo................................................ .. "'•• , dB
Maldmum IniMPoww for I 52.00 IdS CIeTB Ratio
C1CTB Ratlo.. .......................................... '1.00 dB
3rd Order Intercept PoIIt............................................................~dBm

E:~:~=..~~=::::::::~:::::::::.::::::::::::::::::.::.::::.::.::.:::::.::.::.:~~~ .
O~POW8I' .
OutputVollage .
IFClbIe& Splitter Loeeee ~ 1.00Jc:tB

let-Top Convefter

Set-Top NoI&e FIgUAt·...··......·......··..· · ·..·..··· ···· ···· ···t 1o.00ldB
ReceIVer B.ndwIdth....................... 4.20 MHz
ReceIVIr NoiIe Floor .
Total Receive Syltem Nolte Figure .
CINIt Input of SetTop................................................................. "'.73 dB
Input L.eY8lIt Set Top .

\ ourquestions, oommentI. reques or area . AX(
!Cllifomll Amplifier. ApplIc:atIon8 Engineering, 400 ClIIesan Pablo, CMlIliIIo, ClatomlaQ3012U.S.A.
i

'1.00 dB

0.00 dB
·51.2. cf8m

....,. dBm

32.00 dB.U' dB
-V.8 rIBm
21.4. dSmV
·1.00 dB

U3dB.f'.... dBm
UOdB

2O.4t dBmV

CalIfornia Amplifier 400Cllle S.n Pablo, Camarillo. Califomil9:nl2 U.S.A. Tel. Ba).g87-9000 FAX8C5-S67-8369



Radio Frequency Transmission Design Report

Path Profile:

Sample (Project and Company Here)

3

850 -

800 -

750

700 -

600

55 0

o 2 3 4

I
----- 1

I
I

5 67 8

Path length (15.45 mil

9 10 11 12 13 14 15

Site A Frequency(MHz) = 6175.0 S iteS

Latitude 30 3030.55 N K = 1.33, 0 .67 Latitude 302020.55 N
Longitude 0973030.55 W % F 1 = 60.00, 30.00, 60.00 Longitude 09720 20 .55 W
Azimuth 139.04° Azimuth 319.13 °
Elevation 600 It ASL Elevation 510ltASL
Antenna CL 200.0, 180.0 It AGL T CS Consultants, Inc. Antenna CL 140.0, 120.0 It AGL

Customer Name Her e I Nov 1302 I RAS

Sample Path Profile I Sample

Your Company Logo Here!
Site A to SIte B: Page I

November 18, 2002



Radio Frequency Transmiss ion Design Report Sample (Project and Company Here)

Terrain Data Points:
Terrain Data - Sample Pathloss File.pl4

Site A Site B

14N
659.659

3357.524
510.00

CALLSIGN2
30 2020.55 N

097 20 20.55 W
319 07 47.47

CALLSIGN1
30 30 30.55 N

097 30 30.55 W
1390238.58

15.446
15.446

North American 1983
14N

643.122
3376.078

600.00

Call Sign
Latitude

Longitude
True azimuth n

Calculated Distance (mi)
Profile Distance (mi)

Datum
UTM zone

Easting (km)
North ing (km)
Elevation (tt)

Distance (mi) Elevation (tt) Ground Structure (tt)

0.000
0.010
0.070
0.280
0.290

600.00
597.11
597.11
595.45
595.01

AG
AG
AG 45.0 It Tree
AG
AG

-DATA STRIPPED FOR SAMPLE REPORT- Depending on the length of
the path - this can be from approx. 50 pts to 5,000 pts. - TCS uses 10 and
30 meter data to perform preliminaries then adjusts the data accordingly.
This allows for better representation of the path for purposes of reflection
and terrain associated path propagation issues. Depending on customer
requirements - these points can be adjusted to required lengths.

14.940 514.20 AG
15.050 515.05 AG
15.110 512.64 AG 65.0 It Tree
15.120 512.21 AG
15.130 511.78 AG
15.140 511.78 AG
15.200 511.79 AG
15.250 509.92 AG
15.260 509.49 AG
15.280 508.63 AG
15.320 509.34 AG
15.360 508.59 AG
15.400 509.34 AG
15.440 508.53 AG
15.446 510.00 AG

Ground Elevations - AMSL, Structure & Antenna Heights - AGL
Ground Type
PG - Poor, AG - Average, GG - Good , FW - Fresh Water, SW - Salt Water

Your Company Logo Here !
Site A to Site B: Page 2

November 18, 2002



Radio Frequency Transmission Design Report

Path Calculations:

Sample (Project and Company Here)

Site A Site B

Elevation (It) 600.00 510 .00
Latitude 303030.55 N 302020.55 N

Long itude 09730 30.55 W 097 20 20.55 W
True azimuth (0) 139.04 319 .13
Vertical angle {oJ -0.19 0.02

Antenna model PAD8-59W PAD8 -59W
Antenna height (ft) 200 .00 140.00
Antenn a gain (dBi) 41.60 41.60
Radome loss (dB) 0.50 0.50

TX line type WE61 WE61
TX line length (It) 240 .00 180.00

TX line unit loss (dB /100 tt) 1.18 1.18
TX line loss (dB) 2.83 2.12

Connector loss (dB) 0.50 0.50

Antenna model PAD6 -59W PAD6 -59W
Antenna height (tt) 180.00 120.00
Ante nna gain (dBi) 39.10 39.10
Radome loss (dB) 0.40 0.40

TX line type WE61 WE61
TX line length (tt) 220.00 140.00

TX line unit loss (dB /100 tt) 1.18 1.18
TX line loss (dB) 2.60 1.65

Connector loss (dB) 0.50 0.50

Frequency (MHz) 6175.00
Polarization Vertical

Path leng th (mi) 15.45
Free space loss (dB) 136.19

Atmosp heric absorption loss (dB) 0.21
Field margin (dB) 1.00

Main net path loss (dB) 61.1 6 61 .16
Diversit y net path loss (dB) 63.32 63 .09

Radio model Sample Generic Sample Gene ric
TX power (watts) 1.00 1.00
TX power (dBm) 30.00 30 .00

EIRP (dBm) 67.77 68.48
Emission des ignator 30MOD7W 30MOD7W
RX threshold criteria BER@10e-6 BER@10e-6

RX threshold level (dBm) -69.00 -69.00

Main RX signal (dBm) -31.16 -31.16
Diversity RX signal (dBm) -33.32 -33.09
Thermal fade margin (dB) 37.84 37 .84

Dispe rsive fade margin (dB) 50.00 50.00
Dispersive fade occurrence factor 1.00

Effecti ve fade margin (dB) 37.58 I 37.58

Climati c factor 2.00
Terrain roughness (tt) 21.06

C fac tor 6.15
Ave rage annual temperature (OF) 70.00

SD improvement factor 43.33 45 .72
Worst month - multipath (%) 99.99986 99.99987

(sec) 3.70 3.51
Annual - multipath (%) 99.99995 99.99995

(sec) 15.55 14.74
(%- sec) 99.99990 - 30.29

Mon , Nov 18 2002
Sample Path loss File.pl4
Reliab ility Method - Vigants - Barnett
Space Diversity Method Alcatel - Richardson Baseband Switching

Your Company Logo Here!
Site A to Site B: Page 3

November 18, 2002



.'

Radio Frequency Transmission Design Report

Antenna Clearance Report (Data stripped for sample report)
Antenna Heights - Sample Pathloss File,pl4

Site A SiteB

Latitude 303030.55 N 302020.55 N
Longitude 097 30 30.55 W 097 20 20.55 W

Elevation (It) 600.00 510.00
Distance (mi) 15.45

Frequency (MHz) 6175.00
Clearance tolerance (It) 10.0

Site A TR Antenna Height 200 .00 It
Site B TR Antenna Height 140.00 It

Clearance criteria - Main
1st Criteria - K 1.33

t st Criteria - %Fl 60.00
1st Criteria - Fixed Height (It) 10.00

2nd Criteria - K 0.67
2nd Criteria - %Fl 30.00

2nd Criter ia - Fixed Height (It) 10.00

Dist (mi) Elev (It) Struct (It) Clear (It) K (It) %Fl (It) FH (It) Crit
5.60 585.0 80 -1.0 55.1 16.4 10.0 2
8.96 538 .8 80 9.2 58.1 16.9 10.0 2
9.03 546.0 80 1.5 57.9 16.9 10.0 2
9.04 546 .9 80 0.5 57.9 16.9 10.0 2
9.15 547 .9 80 -1.2 57.6 16.8 10.0 2

Site A TR Antenna Height 200 .00 It
Site B DR Antenna Height 120.00 It

Clearance criteria - Diversity
1st Criteria - K 1.33

1st Criteria - %Fl 60.00
1st Criteria - Fixed Height (It) 10.00

Dist (mi) Elev (l t) Strucl (It) Clear (It) K (It) %Fl (It) FH (It) Crit
5.60 585.0 80 2.9 27.6 32.9 10.0 1
8.96 538.8 80 9.8 29.1 33.8 10.0 1
8.97 540.4 80 8.1 29.0 33.8 10.0 1
8.98 541.7 80 6.7 29.0 33.8 10.0 1

12.89 596.4 9.8 16.5 25.4 10.0 1
12.93 597.1 5 4.1 16.3 25.3 10.0 1
13.02 591.7 5 9.3 15.8 24.9 10.0 1

Site A DR Antenna Height 180.00 It
Site B TR Antenna Height 140.00 It

Clearance criteria - Divers ity
1st Criteria - K 1.33

1st Criteria - %Fl 60.00
1st Criteria - Fixed Height (It) 10.00

Dist (mi) Elev (It) Struct (It) Clear (It) K(lt) %Fl (It) FH (It) Crit
5.60 585 .0 80 -2.6 27.6 32.9 10.0 1
8.98 541.7 80 9.9 29.0 33.8 10.0 1
9.00 543 .4 80 8.1 29.0 33.7 10.0 1
9.01 544 .3 80 7.1 29.0 33 .7 10.0 1
9.03 546.0 80 5.3 29.0 33.7 10.0 1
9.04 546.9 80 4.3 29.0 33.7 10.0 1
9.15 547.9 80 2.7 28.8 33.6 10.0 1

Your Company Logo Here!

Sample (Project and Company Here)

Site A to Site B: Page 4

November 18, 2002
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Radio Frequency Transmission Design Report

Antenna Orientation Report:
Maills:
Antenna Heights - Sample Path loss File .pl4

Sample (Project and Company Here)

Latitude
Longitude

True azimuth (0)
Elevation (tt)

Antenna height (It)
Tower Height (It)

Distance (mi)
Frequency (MHz )

Antenna Orientation K
Vertical ang le (0)

Error at K = 2/3 (0)
Error at K =1 (0)

Error at K = 100 (0)

Site A

303030.55 N
0973030.55 W

139.04
600 .00
200 .00

15.45
6175.00

1.33
-0.19
0.08
0.03

-0.08

Site B

302020.55 N
097 20 20 .55 W

319 .13
510 .00
140.00

0.02
0.08
0.03

-0.08

Site A Maill to Site B Diversity:
Antenna Heights - Sample Path loss File .pl4

Site A Site B

Lat itude
Longitude

True azimuth (0)
Elevation (tt)

Antenna height (It)
Tower Height (tt)

Distance (mi )
Frequency (MHz)

Antenna Orientation K
Vert ica l ang le (0)

Error at K =2/3 (0)
Error at K =1 (0)

Error at K = 100 (0)

303030.55 N
097 30 30 .55 W

139.04
600 .00
200.00

15.45
6175.00

1.33
-0.20
0.08
0.03

-0.08

302020.55 N
097 20 20.55 W

319 .13
510 .00
120.00

0.04
0.08
0.03

-0.08

Site A Diversity to Site B Main:
Antenna Heights - Sample Pathloss File .pl4

Site A Site B

Lat itude
Long itude

True azimuth (0)
Elevation (It)

Antenna height (It)
Tower Height (It)

Distance (mi)
Frequency (MHz)

Antenna Or ientation K
Vert ical ang le (0)

Error at K = 2/3 (0)
Error at K = 1 (0)

Error at K =100 (0)

303030.55 N
097 30 30.55 W

139.04
600 .00
180.00

15.45
6175.00

1.33
-0.18
0.08
0.03

-0.08

302020.55 N
097 20 20.55 W

319.13
510.00
140.00

0.01
0.08
0.03

-0.08

Your Company Logo Here!
Site A to Site B: Page 5

N ovember 18,2002



CONSOLIDATED SPECTRUM SERVICES
22 MERRILL DRIVE

ATKINSON, N.H. 03811
PHONE/FAX: (603) 362 -5977

E-mail: Sa les@FCC1 . b iz

MINNESOTA DEPARTMENT OF TRANSPORTATION
MOBILE, MN 05/08/2006

EXHIBIT 1 A - SUPPLEMENTAL SHOWING FCC RULE PART 101

Pursuant to Part 101 of the Federal Communications Commission
rules and regulations, an engineering analysis has been performed by
Consolidated Spectrum Services on behalf of:

MINNESOTA DEPARTMENT OF TRANSPORTATION
501 South Victory Drive
MANKATO, MN 56001

The study was conducted around a 200.0 mile/321.8 Kilometer
radius of the central coordinates. The central coordinates
are as follow:

CENTRAL COORDINATES

PAGE 1

SUPPORT
STRUCTURE
HEIGHT
Ft/Mtrs

Latitude (N) Longitude (W) GND ELV
FT/MTRS

Datum

326.1/99.4 47:29:14.0
FCC ASR NUMBER: 1021985

92:31:12.0 1759.8/536.4 NAn83

The area of operation proposed, is within 100.0 miles/160.9
kilometers of the central coordinates. The area of study 200 miles/
321 .8 Kilometers, well exceeds the proposed operating area.

The MINNESOTA DEPARTMENT OF TRANSPORTATION agrees to operate on a secondary
bas is to all fixed users and mobile users and furthermore on a first
come first serve basis where applicable. Thus the entire 6425 - 6525,
25 Mhz band plan is requested. Specifically, center frequencies are
6437.5, 6462.5, 6487.5 and 6512.5 MHz.

The MINNESOTA DEPARTMENT OF TRANSPORTATION further agrees to cooperate with
The local coordinator who is Marcus E. Majerus; Phone 952-946 -5703; e-mail:
mmaje7 03@foxtv .com .

The licenses and call signs of the stations considered in the
analysis are as follows:



CONSOLIDATED SPECTRUM SERVICES
22 MERRILL DRIVE

ATKINSON, N.H. 03811
PHONE/FAX: (603) 362 -5977

E-mail: Sales@FCC1.biz

EXHIBIT 1 B - SUPPLEMENTAL SHOWING PER FCC PART 101

KB9805
WISCONSIN BELL INC

KC23138
CBS BROADCASTING INC.

KJ3819
MICHIGAN BELL TELEPHONE COMPANY

KK4093 - CANCELED
GTE NORTH INCORPORATED

KQH74
MICHIGAN BELL TELEPHONE COMPANY

KSE73
WISCONSIN BELL, INC.

KX8883
AMCI Acquisition, L.P.

WLS621 - EXPIRED
OTTER TAIL CELLULAR TELEPHONE COMPANY

WLU754 - EXPIRED
CDI TRANSPORTATION GROUP, INC.

WLW651 - CANCELED
UNITED STATES CELLULAR OPERATING COMPANY

WLW655 - CANCELLED & WMQ327 - EXPIRED
WWC Holding Co., Inc.

PAGE 2



CONSOLIDATED SPECTRUM SERVICES
22 MERRILL DRIVE

ATKINSON, N.H. 03811
PHONE/FAX: (603) 362 -5977

E-mail: Sales@FCC1.biz

EXHIBIT 1 C - SUPPLEMENTAL SHOWING PER FCC PART 101

WPNJ856 - EXPIRED
NORTHWEST SUBURBS COMMUNITY ACCESS CORPORATION

WPOU220
MINNESOTA, STATE OF

WQDA204
NorthWest Suburbs Community Access Corporation
d/b/a NorthWest Community Television

Respectfully Submitted,

J{owan[P.pstein

Howard Epstein,
President

PAGE 3
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EXHIBIT 2 . MICROWAVE PATH DATA

COMPANY: MINNESOTA DEPARTMENT OF TRANSPORTATION
ROUTE NAME: AIR MOBILE, MN
COORDINATION NO. 05092006·5

*********** **************

* TX * * RECEIVER *
*********** **************

UNASSIGNED
MOBILE WITHIN 100 MI/160.9 KM OF THE
CENTRAL COORDINATES

SITE NAME, STATE:
PATH STATUS
CALL SIGN
AREA OF OPERATION

AIR MOBILE TX, MN CENTRAL RX
& MOBILE COMMAND

(FT/MTRS-AMSL)
(DEGREES)

CENTRAL COORDINATES
TX/RX CENTRAL LATITUDE
TX/RX CENTRAL LONGITUDE
DATUM
ASR Number
GROUND ELEV
PATH AZIMUTH

(D·M·S) VARIOUS
(D·M· S) VARIOUS

NAD 83

VARIOUS
VARIOUS

47:29:14.0 N
092:31:12.0 W

1021985
1759.8/536.4

VARIOUS

ANTENNA TX/RX
MANUFACTURER
MODEL
GAIN (Dbi)
BEAMWIDTH AZIMUTH (Degrees)
BEAMWIDTH ELEVATION (Degrees)
FIXED LOSSES (db)
ANT CNTR LINE AGL (FEET/MTRS)

BUT

TROLL SYSTEMS BROADCAST MICROWAVE
SKYLINK SILHOUETTE

7.0 30.0
85.0 4.0

120.0 7.0
1.0 1.0

VARIOUS 186.0/56.7
NOT MORE THEN 6.1 METERS ABOVE FAA
APPROVED STRUCTURE IN BOTH CASES

SERVICES

SERVICES

6437 .5, 6462.5, V or H
6487 .5, 6512.5, V or H
6425 . 6525 Mhz, V or HFREQUENCY RANGE (MHZ)

MANUFACTURER BROADCAST MICROWAVE SERVICES~ROADCAST MICROWAVE
MODEL: CNV75K-BMT75-9P RX ONLY
EMISSION 25MOF8W RX ONLY
LOADING VIDEO/AUDIO RX ONLY
STABILITY (%) 0.0001 RX ONLY
TX POWER (DBM/W) 37.78/6.0 RX ONLY
EIRP (DBM//DBW) 43.78/13.78 RX ONLY
RX CARRIER LEVEL (dbm) **** VARIOUS
CENTER FREQUENCY (MHZ)
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EXHIBIT 3 - SUPPLEMENTAL SHOWING PER PART 101

MINNESOTA DEPARTMENT OF TRANSPORTATION

SYSTEM DESCRIPTION

The proposed 6.5 Ghz microwave system consists of air mobile
transmitter to a mobile receive site.

The central coordinates are located at latitude 47:29:14.0 N by
longitude 092:31:12.0 W, Datum: NAD 83, Ground Elevation 1759.8 feet/
536.4 meters. The area of operation is 100.0 mile/160.9 kilometers
about the central coordinates.

The receive antenna will be mounted on CC Antenna Structure Number
1021985 at the 258.0 foot/78.6 meter level.In no way will the FAA rules be
violated.

The transmitters to be utilized is a Broadcast Microwave
Services Model CNV75K-BMT75-9P.

The baseband loading is an analog television signal with an
emission designator of 25MOF8W.

The system is non-redundant in that it does not employ hot­
standby or frequency diversity switching equipment.

The system complies with the requirements set forth in FCC rule
part 101.

STATEMENT OF USE

The proposed, will be used by the for traffic monitoring, health,
welfare and safety issues as well as to monitor critical infrastructure.

STATEMENT OF QUALIFICATION

The MINNESOTA DEPARTMENT OF TRANSPORTATION is qualified to use the 6.5 Ghz
band per FCC rule part 90.20 as a local government entity.



EXHIBIT 4 - RF POWER LIMIT PURSUANT TO PART 101.113

MINNESOTA DEPARTMENT OF TRANSPORTATION

Pursuant to part 101.113 in the 6425.000 - 6525.000 Mhz band the
maximum mobile EIRP in DBW is 35.

The system proposed EIRP 13.78 DBW, is well within this limit.

PAGE 6
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Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Elevation (tt)
Latitude

Longitude
True azimuth (0)
Vertical angle (0)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

Antenna model
Antenna height (tt)
Antenna gain (dBi)

Frequency (MHZ)
Polarization

Path length (mi)
Free space loss (dB)

Atmospheric absorption loss (dB)
Main net path loss (dB)

Diversity net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels
RX threshold criteria

RX threshold level (dBm)

Main RX signal (dBm)
Diversity RX signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)

Climatic factor
Terrain roughness (tt)

C factor
Fade occurrence factor (Po)

Average annual temperature CF)

Ironton

0.00
293813.50 N

089 58 22.80 W
110.73

-0.04

HP6-59
100.00
39.00

HP4-59
70.00
35.00

6000.00
Vertical
11.42

133.32
0.16

55.47
59.47

GigaPro6
0.25

24.00
63.00

56MOD7W
6000.0000V

BER 10-6
-65.80

-31.47
-35.47
34.33
45.00

1

TOO33.97

0.50
20.00
1.65

3.68E-02
46.24

Innovating Microwave Backhaul™

Epalh

6.00
293441.80 N

0894744.20 W
290.82

-0.09

HP6-59
120.00
39.00

HP4-59
90.00
35.00

55.47
59.47

GigaPro6
0.25

24.00
63.00

56MOD7W
6000.0000V

BER 10-6
-65.80

-31.47
-35.47
34.33
45.00

33.97

SD improvement factor
worst month - multipath (%)

(sec)
Annual - multipath (%)

(sec)
(%- sec)

Rain region
0.01% rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain rate (mm/hr)

Rain attenuat ion (dB)
Annual rain (%-sec)

Annual multipath + rain (OIo-sec)

38.68
99.99996

1.00
99.99999

2.78
99.99998 - 5.55

F Sub Tropical Arid
23.00
34.33

4566.84
34.33

100.00000 - 0.00
99.99998 - 5.55

38.68
99.99996

1.00
99.99999

2.78

Fri, Dec 06 2013
Ironton-Epalh 6Ghz SD.pI4
Reliability Method - Vigants - Barnell
Space Diversity Method Alcatel - Richardson Baseband Switching

Path calculations are estirrRain - ITl}.-RP530-7, the information provided. Trango recommends that you have a formal site survey and a

professional path analysis completed by a repu table source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
---_..._-------_._..------_._ - - - - - - - - - - - - - - -- - - - - - -

Trango Systems. Inc. I www.Tran goSys .com

14118 Stowe Drive. Suite B I Poway, CA 92064 USA I Tel : +1 (858) 391-0010 I Fax : +1 (858) 391-0020
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Micronet Communications, Inc.
720 F Avenue, Suite 100

Plano, Texas 75074
972-422-7200

Fi le: M0418902 1
Original PCN Date: August 16, 2004
Company : ABC HOLDING COMPANY INC
Company Code #10987 #10987
Site Name, State Oat Mountain, CA KABC Studio, CA
Call Sign/County /Los Angeles /Los Angeles
Latitude N (NAD83) 34 19 41. 00 34 09 26.00
Longitude W (NAD83) 118 35 51.30 118 17 19.30
Azi muth (degrees) 123 .57 303.75
Distance (miles/km) 21.24/34.19 21 .24/34.19
Space Loss (db) 145.390
Elevation AMSL (fUm) 3711.9/1131.40 551.2/168.00

(dbm)
(dbm/Watts)

(kbps/vc)

Transmit Ant Type
FCC Designation
Antenna Manufacturer
Gain/Beamwidth (dbi/deg)
Antenna Height AGL (ft/m)
Til t (degrees)

Receive Ant Type
FCC Designation
Antenna Manufacturer
Gain/Beamwidth (dbi/deg)
Antenna Height AGL (ft/m)

Diversity Ant Type
FCC Designation
Antenna Manufacturer
Gain/Beamwidth (dbi/deg)
Antenna Height AGL (ft/m)

Eq uipment Manufacturer
Manufacturer's Type
FCC Identifier
Emission/Stability %
ATPC/Trigger Level (dbm)
Transmitter Power (dbm/Watts)
Fi xed Losses Cm,Tx,Rx (db)

Receive Level
EIRP
Traffic
Modul a t i on/ Lvl
Frequencies Transmitted (MHz)

PX8-127C
AA1214
ANDREW CORPORATION
47.6/0.7
36 .42/11 .10
-1. 712

MICROWAVE RADIO CORPORATI
FLH-DAR 127T

25M0F8W/0.001
NO/
30.00/1 .0000
0.0,0.0 ,0.0

77.60/57543.97
!VIDEO
FMV/0
12800.0V 12825 .0V
12875.0V 12900.0V

PX8-127C
AA1214
ANDREW CORPORATION
47.6/0 .7
69.88/21.30

RECEIVE
ONLY
RECEIVE
/0.0
NO/

-20.19

/
/0



Previous PCN Date: Not Available
RCN Number : 07121116

PCN Date: 12/11/2007
Job Number 071211COMSKN01

Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard,Ashburn,VA, 20147
(703)726-5810 Wv\IW.comsearch.com

Page 3 of 3

Administrative Information
Status 1License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service 1Station Class

GUAYNABO STD PR
Engineering Propo sal 1PRIMARY OPERATION

KZL21
UNIRPR
UNIVISION RADIOPUERTORICO INC

AS -- Aural StudioTransmitter Link

MARQUESA PR
Engineering Proposal 1PRIMARY OPERATION

UNIRPR
UNIVISION RADIO PUERTO RICO INC

FXO -- Fixed

Site Address
City
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenn a Structure Registration #
Path Azimuth (0)
Path Length (km 1miles)

GUAYNABO
18 ° 21' 34.2" N
66 ° g' 38 .6" W
45.11 /148.0

179.606

MARQUESA 1.5 MILES N
AGUAS BU ENAS
18 ° 16 ' 42.7" N
66 ° g' 36.5" W
506 .90/1663.1
1011311
359 .606

Transmit Antenna M03001
Manufacturer MARKANTENNA

Model P-9A72G
Gain (dBi) 1Beamwi dth (0)1Tilt (0) 22 .1 / 12 .50 /3 .11
Centerline (m 1ft - AGL) 30.48 / 100.0

Receive Antenna
Manufacturer
Model
Gain (dBi) 1Beamwidth (0)
Centerline (m 1ft - AGL)

M03001
MARK ANTENNA

P-9A72G
22.1/ 12.50
60.96 1200.0

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) 1Beamwidth n
Centerline (m 1ft - AGL)

0.0/3.0

999999
RECEIVE

ONLY

4 CH DIG 2048.000
0.00001
Nominal Coordinated Maximum

0.0/2.0

Radio Information TEME16
Manufactu rer MOSELEY ASSOCIATESINC

Model CSU9WKSL9003Q74
Model Descr iption STARLINK SL90030-4S32OAM 2.048 Mbps

Emission Designator 1Modulation 500KD7W 32 QAM
Loading 4 CH DIG 2048.000
Stability (%) 0.00001

Nominal Coordinated Maximum
25.5Power (dBm)

Receiv ed Level (dBm)
EIRP (dBm)

Fixed Loss: Tx 1Common (dB)
Free Space Loss (dB)

Transmit Center Frequencies (MHz) 949 .00H
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Innovating Microwave Backnau!"

11 GHz, 3ft and 2 ft antennas, 32QAM 30 MHz for 118 Mbps - 99.99986%

Puunianiau Kahu lui

Elevation (ft) 6802.38 7.97
Latitude 204621.87 N 205304.71 N

Longitude 1561441.41 W 156 27 44 .02 W
True az imu th (0) 298.74 118.66
Vertical angle n -4.68 4.51

Ante nna model AD11G-3-T2 AD11G-2-T2
Antenna height (tt) 30.00 20 .00
Antenna gain (dB i) 37 .60 34 .50

Frequency (MHz) 11000.00
Polarization Vertical

Path length (mi) 16.03
Free space loss (dB) 141.53

Atmospheric absorption loss (dB) 0.40
Net path loss (dB) 69 .82 69 .82

Rad io model GigaPlus11 GigaPlus11
TX power (watts) 0.40 0.40
TX power (dBm) 26 .00 26.00

EIRP (dBm ) 63 .60 60.50
Emiss ion designator 30MOD7W 30MOD7W

TX Channels 11000.0000V 11000.0000V
RX threshold cr iter ia BER 10-6 BER 10-6

RX thresh old level (dBm) -77 .10 -77.10

RX signal (dBm) -43.82 -43.82
Thermal fade margin (dB) 33 .28 33.28

Dispersive fade margin (dB) 45 .00 45 .00
Dispers ive fade occurrence factor 1.00

Effective fade margin (dB) 32.99 ·1 32 .99

Geoclimatic fact or 5.60E-07
Path inclination (mr) 80. 22

Fade occu rrence factor (Po) 1.21E-05
Average annual temperature (OF) 46.24

Worst month - multipath (%) 100 .00000 100.00000
(sec) 0.02 0.02

Annual - multipath (%) 100.00000 100 .00000
(sec) 0.04 0.04

(% - sec) 100 .00000 - 0.09

Rain region C Temp. Maritime
Fla t fade margin - rain (dB) 33 .28

Ra in rate (mm/hr) 130.34
Ra in attenuation (dB) 33.27

An nual ra in (%-sec) 99 .99986 - 45.39
Annual mu ltipath + rain (%-se c) 99 .99986 - 45.48

Tue, Jan 14201 4
Puun ianiau-Kahulu i.pI4
Reliability Method - ITU -R P.530-7/8
Rain - Crane

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terra in profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.

Trango Systems, Inc. I www.TrangoSys.com
14118 Stowe Drive, Suite B I Poway, CA 92064 USA I Tel: +1 (858) 391-0010 I Fax: +1 (858) 391-0020
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Microwave Path Data Sheet
PINNACLE TELECOM GROUP LLC

14 RIDGEDALE AVENUE , SUITE 262, CEDAR KNOLLS, NJ 07927 1106
(973)451-1630

PCN No. 0805-0721
Date: 08/31/2005

Administrative Information
Status / License Basis
Call Sign
Licensee Name
Radio Service / Station Class

LINDALE TX NORTH TYLER TX
PROPOSED / PRIMARY OPERATION PROPOSED / PRIMARY OPERATION
WLV772 WLL910
Tyler/Longview/Marshall MSA Limited Partnership d/b/a ALLTEL
CF -- Point-to-Point Microwave , Common Carrier FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth n
Path Length (km / miles)

32 ° 30' 49.7" N
95 ° 25' 15.2" W
169.16/555.0

130.010
21.266 /13.214

32 ° 23' 25.4" N
95 ° 14' 52.0" W
157.90/518.0
1052619
310.103

Transmit I Receive Antenna 42472A
Manufacturer ANDREW CORPORATION
Model PAR6-59A
Gain (dBi) / Beamwidth n /Tilt (0) 38.2 / 1.90 / -0.19
Centerline (m / ft - AGL) 94.49/310.0

43302A
ANDREW CORPORATION
HP6-59J
38.9 /1.80 /0.05
60.96/200.0

MaximumCoordinated
28.6
-39.6
62.9

0.0/4.6

TEM867
HARRIS CORPORATION
HRS-CX-06G28D1
CONSTELLATION (6GHZ, 28DS1)
10MOD7W 64 QAM
672 CH DIG 47000 .000
0.0003
Nominal

134.8

MaximumCoordinated
28.6
-39.6
60.9

0.0/5.9

Power (dBm)
Received Level (dBm)
EIRP (dBm)

Fixed Loss: Tx I Common (dB)
Free Space Loss (dB)

Radio Information TEM867
Manufacturer HARRIS CORPORATION
Model HRS-CX-06G28D1
Model Description CONSTELLATION (6GHZ, 28DS1)
Emission Designator / Modulation 10MOD7W 64 QAM
Loading 672 CH DIG 47000 .000
Stability (%) 0.0003

Nominal

Transmit Frequencies (MHZ) 6315.8400V(25T) 6063.8000V(15T)

Remarks:

08%06



EXHIBIT 1
Page 2 of 4

CURRENT PCN DATE: 07/27/1999

MS

0.0/0.0

-29.1

CLEVELAND

KLT75
CABONE

33 43 36.0
90 43 53.0

138/42.1
2.800

NOT APPLICABLE

ALL MANUFACTURERS
PERISCOPE
R66600
40.7/1.60
300/91.4

1 CH FMV
0.005000

RECEIVE
ONLY

140.5

25.435
40.935

ALL MANUFACTURERS
PERISCOPE
R66600
40 .7/1.60
180/54.9
NOT APPLICABLE

GTE LENKURT
778A3
2ZJA01
25MOF8W
1 CH FMV
0.005000

30. 0/1. 000

0.0/0.0
70.7/11749.0

COMSEARCH
2002 Edmund Halley Drive

Reston, VA 20191
(703) 620-6300

PREVIOUS PCN LETTER DATE: Not Available
CURRENT JOB/RCN NUMBER: 990727MF06/99072724

MICROWAVE PATH DATA
ALLIGATOR MS

LICENSED
KTR21
CABONE

34 5 43.0
90 42 35.0

16 o74'S:"8
182.812

STATION NAME
PATH STATUS
CALL SIGN
OWNER CODE
LATITUDE (D-M-S) (NAD27)
LONGITUDE (D-M-S) (NAD27)
GROUND ELEV (Ft/m-AMSL)
PATH AZIMUTH (Deg)
PATH DISTANCE (Miles)

(Km)
ANTENNA
PRIMARY TX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)
PRIMARY RX

ANT CODE
GAIN{dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)
DIVERSITY RX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

EQUIPMENT

EQP CODE
EMISSION
LOADING
STABILITY (%)
POWER (dBm/Watts)

FIXED LOSS: TX/COM (dB)
EIRP (dBm/Watts)
FREE SPACE LOSS (dB)

RECEIVED LEVEL (dBm)

TRANSMIT 6197 .24000H(21T) 6315.84000H(25T)
FREQUENCIES
(MHZ)

CABONE = CABLE ONE, INC.



Microwave Path Profile
DC1240 - St. Elizabeth
DC1400 - RFK Stadium
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St Elizabeths ISelected Phase 5
Site A
l.at : 385055.50 N
Lon: 76 59 11.32 W
Gr. Elev.: 180 ft AMSL
Ant. CL: 173 ft AGL
AZ: 15.36 deg.

---mi ;:::::..

Dist.: 2.94 mi
Freq. : 4.95 GHz
K-Factor: 1.333
Fresnel: 1.0
Min. Fresnel CL: 7 ft
FS Loss: 119 .86

RFK I Selected Phase 5
Site B

Lat 385323.50 N
Lon: 76 58 18.70 W

Gr. Elev.: 25 ft AMSL
Ant. CL: 85 ft AGL

Back AZ: 195.36 deg.



Elevation (ft)
Latitude

Longitude
True azimuth (0)
Vertical angle (0)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

Frequency (MHz)
Polar ization

Path length (mi)
Free space loss (dB)

Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission des ignator

TX Channels
RX threshold criteria

RX thresh old level (dBm)

RX signal (dBm)
Thermal fade margin (dB)

Dispers ive fade margin (dB)
Dispers ive fade occurrence factor

Effect ive fade margin (dB)

Geoclimatic factor
Path inclination (mr)

Fade occurrence factor (Po)
Average annual temperature (OF)

Innovating Microwave tsacknout»

Lynch NTV

2200.98 2207.49
404235.76 N 402934.98 N

099 05 55.26 W 099 05 00.87 W
176.96 356.97

-0.03 -0.13

AD11G-2- S2 AD11 G-4-S2
240.00 300.00

34.40 40.00

11000 .00
Vertical
14.99

140.94
0.37

66.91 66.91

ApexPlus11 ApexP lus11
0.13 0.13

21.00 21.00
55.40 61.00

40MOD7W 40MOD7W
11000.0000V 11000 .0000V

BER 10-6 BER 10-6
-67.30 -67.30

-45.91 -45.91
21.39 21.39
45.00 45.00

2.00
21.35 I 21.35

1.70E-06
0.84

5.80E-03
46.24

Worst month - multipath (C/o)
(sec)

Annual - multipath (C/o)
(sec)

(C/o - sec)

Rain region
O.OlC/o rain rate (mm/hr)

Flat fade marg in - rain (dB)
Rain rate (mm/hr)

Rain attenuation (dB)
Annual rain (o/a-sec)

Annual mult ipath + rain (o/a-sec)

99.99575
111.66

99.99902
309.80
99.99804 - 619 .61

D1 Temp. Cont inent
37.00
21.39
77.41
21.39

99.99838 - 512.13
99.99641 - 1131.74

99.99575
111.66

99.99902
309.80

Fri, Jul 27 2012
Lynch-NTV.pI4
Reliability Method - ITU-R P.530-7/8

Path calculations ar8~i~. :.n-_~-!3 .~~~.9':?d on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Elevat ion (ft)
Latitude

Longitude
True azimuth (0)
Vertical angle (0)

Antenna model
Antenna height (tl)
Antenna gain (dBi)

Frequency (MHz)
Polarizat ion

Path length (mi)
Free space loss (dB)

Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels
RX threshold criteria

RX thresh old level (dBm)

RX signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispers ive fade occurrence factor

Effect ive fade margin (dB)

Geoclimatic factor
Path inclination (mr)

Fade occurrence factor (Po)
Average annual temperature (OF)

Innovating Microwave Bockhaut"

Lynch NTV

2200.98 2207.49
404235.76 N 402934.98 N

099 05 55.26 W 099 05 00.87 W
176.96 356.97

-0.03 -0.13

AD11G -2-S2 AD11G-4-S2
240.00 300.00

34.40 40.00

11000 .00
Vertical
14.99

140.94
0.37

66.91 66.91

ApexPlus11 ApexPlus11
0.16 0.16

22.00 22.00
56.40 62.00

40MOD7W 40MOD7W
11000.0000V 11000.0000V

BER 10-6 BER 10-6
-73.40 -73.40

-44.91 -44.91
28.49 28.49
45.00 45.00

2.00
28.30 -I 28.30

1.70E-06
0.84

5.80E-03
46.24

Worst month - multipath (0/0)
(sec)

Annual - multipath (0/0)
(sec)

(0/0 - sec)

Rain region
0.010/0 rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain rate (mm/hr)

Rain attenuat ion (dB)
Annual rain (%-sec)

Annual mult ipath + rain (OIo-sec)

99.99914
22.55

99.99980
62.56

99.99960 - 125.12

D1 Temp. Continent
37.00
28.49

103.30
28.49

99.99940 - 188.95
99.99900 - 314.07

99.99914
22.55

99.99980
62.56

Fri, Jul 27 2012
Lynch-NTV .pI4
Reliability Method - ITU-R P.530-7/8

Path calculations an~9-!'2 . : .E!_l!-!3 .~~~.9':!d on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.
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Disclaimer

Trango Systems, Inc. shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this
document or products reference within. Referenced to products or services which are not
provided by Trango Systems, Inc. is for information purposes only and constitutes neither an
endorsement nor a recommendation. All information provided in this document is provided
without warranty of any kind, either expressed or implied.

Path calculations are estimates only, based on the informat ion provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Elevat ion (ft)
Latitude

Longitude
True azimuth (0)
Vertical angle (")

Antenna model
Antenna height (ft)
Antenna gain (dBi)

353 N Clark

610.98
415320.40 N

087 37 48.18 W
349.07

-0.62

AD11G-2 -S2
620.00

34.40

Innovating Microwave Backhou!"

5030 N Marine

605.83
415826.79 N

0873907.45 W
169.06

0.56

AD11G-2-S2
300.00

34.40

Frequency (MHz)
Polarization

Path length (mi)
Free space loss (dB)

Atmospheric absorpt ion loss (dB)
Net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels
RX threshold criteria

RX threshold level (dBm)

RX signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)

Geocl imatic factor
Path inclination (mr)

Fade occurrence factor (Po)
Average annual temperature (OF)

11000.00
Vertical

5.98
132.97

0.15
64.31

ApexPlus11
0.13

21.00
55.40

56MOD7W
11000.0000V

BER 10-6
-65.80

-43.31
22.49
45.00

2.00
22.44 -I

1.70E-06
10.29

1.68E-05
46.24

64.31

ApexPlus11
0.13

21.00
55.40

56MOD7W
11000.0000V

BER 10-6
-65.80

-43.31
22.49
45.00

22.44

Worst month - mult ipath (%)
(sec)

Annual - multipath (%)
(sec)

(% - sec)

99.99999
0.25

100.00000
0.70

100.00000 - 1.40

99.99999
0.25

100.00000
0.70

Rain region
0.01% rain rate (mmlhr)

Flat fade margin - rain (dB)
Rain rate (mmlhr)

Rain attenuation (dB)
Annual rain (%-sec)

Annual multipath + rain (OIo-sec)

D2 Temp. Cont inent
49.00
22.49

113.90
22.49

99.99940 - 188.34
99.99940 - 189.73

Wed, Aug 14 2013
353 N Clark-5030 N Marine.pl4
Reliability Method - ITU-R P.530-7/8

Path calculations arlR.?!~..~ECl:! -.R..~,5.?_9_-Jj on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Elevation (ft)
Latitude

Longitude
True azimuth (0)
Vert ical angle (0)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

353 N Clark

610.98
415320.40 N

087 37 48.18 W
349.07

-0.62

AD11G-3-S2
620.00

37.90

Innovating Microwave Bockhaut"

5030 N Marine

605.83
415826.79 N

087 39 07.45 W
169.06

0.56

AD11G-2-S2
300.00

34.40

Frequency (MHz)
Polarizat ion

Path length (mi)
Free space loss (dB)

Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels
RX threshold criteria

RX threshold level (dBm)

RX signal (dBm)
Thermal fade margin (dB)

Dispers ive fade margin (dB)
Dispersive fade occurrence factor

Effect ive fade margin (dB)

Geoclimatic factor
Path inclination (mr)

Fade occurrence factor (Po)
Average annual temperature (OF)

11000 .00
Vertical

5.98
132.97

0.15
60.81

ApexPlus11
0.13

21.00
58.90

56MOD7W
11000.0000V

BER 10-6
-65.80

-39.81
25.99
45.00

2.00
25.88 -I

1.70E-06
10.29

1.68E-05
46.24

60.81

ApexPlus11
0.13

21.00
55.40

56MOD7W
11000.0000V

BER 10-6
-65.80

-39.81
25.99
45.00

25.88

Worst month - multipath (%)
(sec)

Annual - multipath (%)
(sec)

(% - sec)

100.00000
0.11

100.00000
0.32

100.00000 - 0.63

100.00000
0.11

100.00000
0.32

Rain region
0.01% rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain rate (mm/hr)

Rain attenuation (dB)
Annual rain (%-sec)

Annual multipath + rain (OIo-sec)

D2 Temp. Cont inent
49.00
25.99

126.83
25.99

99.99966 - 107.57
99.99966 - 108.20

Wed, Aug 14 2013
353 N Clark-5030 N Marine.pl4
Reliabil ity Method - ITU-R P.530-7/8

Path calculations artR.?-i ~..~ lI':! -~..~,5}'Q-?j on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.
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Path calculations are estimates only , based on the information prov ided. Trango recommends that you have a formal site surve y and a
professional path analys is completed by a reputable source . No guarantee of path performance is expressed or implied.

Terrain pro fi les repr esent ground te rrain on ly and do not co ns ide r tr ees, buildi ngs, or othe r obstructio ns.
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Trango Systems, Inc. shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this
document or products reference within. Referenced to products or services which are not
provided by Trango Systems, Inc. is for information purposes only and constitutes neither an
endorsement nor a recommendation. All information provided in this document is provided
without warranty of any kind, either expressed or implied.

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees , buildings, or other obstructions.
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Microwave Worksheet - PNSSALBside11G_AIt.pI4

20.31

4.35
99.95123

1281.69
99.98342

5229.30

71.63
73.00

IRU600-11-256Q
0.28

24.50
60.73

30MOD7W
11200.0000V

10"6
-67.50
-47 .13
-48 .50
20.37
39.00

SALEM
1356.00

391725.10 N
080 34 04 .60 W

267.78
-0.21

HSX8-107-P3A
235.00

46.50
EW90

275.00
3.06
8.42
0.45
1.40

HSX6-107-P3A1A
195.00

43.90
EW90

235.00
3.06
7.20
0.45

PENNSBORO
1185.00

391635.30 N
081 00 00.50 W

87.50
-0.05

HSX8-107-P3A
235.00

46.50
EW90

275.00
3.06
8.42
0.45
1.40

HSX6-107-P3A1A
195.00

43.90
EW90

235.00
3.06
7.20
0.45
11200.00

Vertical
23.19

144.89
0.59

71.63
73.00

IRU600-11-256Q
0.28

24.50
60.73

30MOD7W
11200.0000V

10"6
-67.50
-47.13
-48.50
20.37
39.00

1.00
20.31

2.00
118.23

0.65
2.28E-01

68.00
4.35

99.95123
1281.69

99.98342
5229 .30

Elevation (ft)
Latitude

Longitude
True azimuth (0)
Vertical angle (0)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

TX line type
TX line length (ft)

TX line unit loss (dB 1100 ft)
TX line loss (dB)

Connector loss (dB)
Other TX loss (dB)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

TX line type
TX line length (ft)

TX line unit loss (dB 1100 ft)
TX line loss (dB)

Connector loss (dB)
Frequency (MHz)

Polarization
Path length (mi)

Free space loss (dB)
Atmospheric absorption loss (dB)

Main net path loss (dB)
Divers ity net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels
RX threshold criteria

RX threshold level (dBm)
Main RX signal (dBm)

Diversity RX signal (dBm)
Thermal fade marg in (dB)

Dispersive fade margin (dB)
Dispers ive fade occurrence factor

Effective fade margin (dB)
Climatic factor

Terrain roughness (ft)
C factor

Fade occurrence factor (Po)
Average annual temperature CF)

SD improvement factor
Worst month - multipath (%)

(sec)
Annual - multipath (%)

(sec)



I

(0/0 - sec)
Rain region

Flat fade margin - rain (dB)
Rain rate (mm/hr)

Rain attenuation (dB)
Annual rain (%-sec)

Annual multipath + rain (%-sec)

Fri, Mar 29 2013
PNSSALBsidellG_AIt.pI4
Reliability Method - Vigants - Barnett
Space Diversity Method Harris Baseband Switching
Rain - Crane

99.96684 - 10458.59
02-96 Temp. Continent

20.37
57.12
20.40

99.99374 - 1975.66
99.96057 - 12434.26





,
6 GHz • MHSB/Standard Power Radio

IOC Tower - A Bald Peak

Latitude 452153.70 N 452335.50 N

Longitude 1224814.90 W 1230308.90 W

True azimuth (0) 279.27 99.09

Vertical angle (0) 1.09 -1.22

Elevation (ft) 246.00 1585.00

Antenna model VHLP6-6W-6WH/B (TR) VHLP6-6W-6WH/B (TR)

Antenna gain (dBi) 39.30 39.30

Antenna height (ft) 155.00 120.00

TX line model EW63 EW63

TX line unit loss (dB/l00 ft) 1.47 1.47

TX line length (ft) 205.00 170.00

TX line loss (dB) 3.01 2.50

Connector loss (dB) 0.40 0.40

TX filter loss (dB) 2.00 2.00

RX filter loss (dB) 2.60 2.60

Frequency (MHz) 6175.00

Polarization Vertical

Path length (mi) 12.25

Free space loss (dB) 134.17

Atmospher ic absorption loss (dB) 0.17

Net path loss (dB) 66.66 66.66

Configuration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR61-Ll024A30-227 95MPR61 -Ll024A30-227

Emission designator 30MOD7W 30MOD7W

Climatic factor 1.00

Terrain roughness (ft) 140.00

C factor 0.26

Average annual temperature (OF) 48.51

Fade occurrence factor (Po) 7.435E-003

Summit
r.l.'(;o....SolutionS,Inc.
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6 GHz • MHSB/Standard Power Radio Summit
TrI~'£..,", .'ioIu/;'w. lnc.

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) marg in -
(dBm) level (dBm) (dBm) margin (dB) multipath (dB)

1024227 31 .50 31.50 -60.50 -60.50 65.39 65 .90 -35.16 -35.16 25 .34 25.34 25 .34 25 .34

512206 31.50 31.50 -63.70 -63.70 65.39 65.90 -35.16 -35.16 28.54 28.54 28.54 28 .54

256183 32 .50 32.50 -67.10 -67 .10 66 .39 66 .90 -34.16 -34.16 32.94 32 .94 32.94 32 .94

128161 32 .50 32 .50 -70.10 -70 .10 66.39 66 .90 -34.16 -34 .16 35 .94 35 .94 35.94 35 .94

64136 32 .50 32 .50 -73.00 -73 .00 66 .39 66 .90 -34.16 -34.16 38.84 38 .84 38 .84 38 .84

32113 32.50 32 .50 -74 .90 -74.90 66 .39 66.90 -34.16 -34.16 40 .74 40 .74 40.74 40.74

1690 32 .50 32.50 -78.30 -78.30 66 .39 66 .90 -34.16 -34 .16 44 .14 44 .14 44.14 44.14

4 43 32.50 32 .50 -89 .00 -89.00 66 .39 66.90 -34.16 -34 .16 54 .84 54 .84 54.8 4 54.84

Worst month
Annual multipath Annual rain

Total annual (2 Time in mode (2
multipath way) way)

1024 227 99 .9978 99.9978 99.9995 99 .9995 99.9989 99.9989

512206 99.9990 99.9990 99.9997 99.9997 99.9995 0.0006

256183 99.9996 99 .9996 99.9999 99.9999 99.9998 0.0003

128161 99 .9998 99.9998 99.9999 99 .9999 99.9999 0.0001

64136 99.9999 99 .9999 99.9999 99 .9999 99.9999 0.0000

32113 99.9999 99 .9999 99 .9999 99 .9999 99 .9999 0.0000

1690 99.9999 99.9999 99.9999 99 .9999 99 .9999 0.0000

443 99.9999 99.9999 99.9999 99.9999 99.9999 0.0000

Multi path fad ing method - Vigants - Barnett

Page I 47
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98764 5
Path length (9.97 mi)
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IOC Tower - B Frequency (MHz) = 11200.0 Healy Heights

Latitude 452159.50 N K = 1.33 , 1.00 Latitude 452921.40 N
Longitude 12248 16.90 W %F1 = 100.00, 60.00 Longitude 122 41 48.60 W
Azimuth 31.71 0 Azimuth 211.780

Elevation 235 ft ASL Elevation 1025 ft ASL
Antenna CL 75.0 ft AGL Antenna CL 135.0 ft AGL

Page I 66



, 1 GHz - MHSB/HP Radio

IOC Tower - B Healy Heights

Latitude 452159.50 N 452921.40 N

Long itude 122 48 16.90 W 122 41 48.60 W

True azimuth e) 31.71 211.78

Verti cal angle (0) 0.87 -0.98

Elevation (ft) 235.00 1025.00

Antenna model HP8-107-P1A (TR) VHLP6-11W-6WH/A (TR)

Antenna gain (dBi) 46.40 44.00

Antenna height (ft) 75.0 0 135.00

TX line model EW90 EW90

TX line unit loss (dB/l00 ft) 3.08 3.08

TX line length (ft) 125.00 195 .00

TX line loss (dB) 3.85 6.01

Connector loss (dB) 0.40 0.40

TX filter loss (dB) 2.70 2.70

RX filter loss (dB) 2.90 2.90

Frequency (MHZ) 11200.00

Polar izat ion Vert ical

Path length (mi) 9.97

Free spac e loss (dB) 137.56

Atmospheric absorption loss (dB) 0.25

Net path loss (dB) 63.67 63.67

Configuration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR11-Ll024A40-294 95MPR11-L1024A40-294

Emission designator 40MOD7W 40MOD7W

Climatic factor 1.00

Terrain roughness (ft) 70.79

C factor 0.64

Average annual temperature (OF) 48.51

Fade occurrence factor (Po) 1.766E-002

Polarization Vertical

Rain region Portland. Oregon

Summit
TrkoWlSolu1klflJ. lnc.
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,
11 GHz - MHSB/HP Radio Summit

TtI.>:om Sld. tw a, I",',

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) margin -(dBm) level (dBm) (dBm) margin (dB)
multipath (dB)

1024294 30.00 30.00 -58 .50 -58 .50 69.45 64.89 -33 .67 -33.67 24 .83 24 .83 24 .83 24 .83

512267 31.00 31. 00 -61.70 -61.70 70.45 65.89 -32.67 -32.67 29.03 29.03 29 .03 29 .03

256238 32.00 32.00 -65.10 -65.10 71.45 66 .89 -31 .67 -31.67 33.43 33.43 33.43 33.43

128207 32.50 32 .50 -68 .10 -68 .10 71.95 67.39 -31.17 -31.17 36.93 36 .93 36.93 36.93

64179 32 .50 32.50 -71.00 -71.00 71. 95 67 .39 -31.17 -31.17 39 .83 39 .83 39 .83 39 .83

32145 32.50 32 .50 -73.40 -73 .40 71 .95 67 .39 -31.17 -31.17 42 .23 42 .23 42 .23 42 .23

16115 32 .50 32.50 -76 .80 -76.80 71.95 67.39 -31.17 -31.17 45 .63 45.63 45 .63 45.63

455 32.50 32 .50 -87.50 -87.50 71.95 67 .39 -31.17 -31.17 56 .33 56 .33 56 .33 56 .33

Worst month
Annual multipath Annual rain

Total annual (2 Time in mode (2
multipath way) way)

1024294 99.9942 99 .9942 99.9986 99.9986 99.9999 99.9999 99.9971 99.9971

512267 99.9978 99.9978 99 .9995 99.9995 99.9999 99. 9999 99.9989 0.0018

256238 99 .999 2 99 .9992 99 .9998 99.9998 99.9999 99 .9999 99.9996 0.0007

128207 99 .9996 99.9996 99.9999 99 .9999 99 .9999 99 .9999 99 .9998 0.0002

64179 99.9998 99 .9998 99 .9999 99 .9999 99 .9999 99 .9999 99 .9999 0.0001

32145 99.9999 99 .9999 99.9999 99 .9999 99 .9999 99 .9999 99 .9999 0.0000

16115 99.9999 99.9999 99.9999 99 .9999 99 .9999 99 .9999 99.9999 0.0000

455 99 .9999 99.9999 99.9999 99.9999 99.9999 99 .9999 99.9999 0.0000

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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Engineering study
Cheyenne Mountain Antenna Farm

RXBIBIT
PAGE 1

Colorado Springs, Colorado
May 1990
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Microwave Path SpHcifications
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PENINSUL A ENGINEERING SOLUTIONS Date: 16 Mar 2011

39 Grand Canyon Lan e Calc. by: Ed Johnson

San Ram on , CA 94583, USA Tel: +1 (925) 901-0103
Fax: +1 (925) 901-0403

Path Data Sheet for RF Reoeaters coovnant Feb 2002

Customer IPG&E, Mark c oto, Darriel Caston Rev 4 Page 1
Repeater: RF-11oo0 Terminal IAviat IRU600-HP-MHSB 25 Mb/s 4T1 + ETH, 5 MHz BW
Units Select I 1 I Enolish III Enolish, [21 Metric
Modulation,Terminal I 6 I 1280AM [0] FM/FSKl4FSK [l]4PSK [2]8PSK

[3] 16QAM [4] 32QAM [5] 64QAM [6] 128QAM
[7] QPR3 [8] QPR5 [9] QPR7 [10] QPR9

US FCC Rule Part I 101 I 111 32TCM 1121 64TCM [13] 128TCM
Configuration I 0 1+0 011+0, [111+1, 1212+1, [313+1
Delay Equalization I 0 UnEql 01 Unequalized,[l] Equalized
Power Level [1],[2] 2 I 2 I R1 <-> R2 1 1 I Nf A
Var Gain Reduction A<- RI 20 0 I 0 I #N/A 0 0 I #N/A IR -> B
Site:Space Div Terminal Terminal A RF Repeater Passive Repeater Terminal B
Name Sunset Hill Sanborn Mine Siv Creek PSV Sly Creek PH
Tx Frequency, MHz 11200.0 v-v H-H v-v 11200.0
Path Length, mi 14.8 5.8 0.2
Free Space Loss, dB 141.0 132.8 103.7
Absorption Loss, dB 0.2 0.1 0.0
Main & Space Div Branch SO Recv. Main TR Main TR SO Recv.
Obstruction Loss, dB
Field Margin, dB 1.0 1.0 1.0
Path Loss, dB 141.2 142.2 133.9 104.7 103.7
Feeder Length, feet 95.0 15.0 15.0 5.0 5.0 65.0
Loss/1oo feet, dB 3.1 3.1 3.1 3.1 3.1 3.1
Feeder Loss, dB 0.0 2.9 0.5 0.5 0.2 0.2 2.0 0.0
Connector Loss, dB 0.2 0.2 0.2 0.1 0.1 0.2
Component Loss, dB
Radome Loss, dB
Total Fixed Loss , dB 0.0 3.1 0.7 0.7 0.3 0.3 2.2 0.0
Total Losses, dB 141.9 146.0 134.8 107.1 104.0
Antenna Type HP6-107 HP6-107 HP8-107 HP8-107 HP6-107 HP6-107
Antenna Size, It 6.0 6.0 8,0 8.0 6.0 6.0
Antenna Gain, dB #N/A 44.0 44.0 46.4 46.4 44.0 44.0 #N/A
Front/Back, dB 70.0 71.0 71.0 70.0
Term. Vert. Spacinq, It 0.0 0.0
Total Gains, dB #N/A 88.1 92.9 88.1 # N/A

Net Path Loss , dB #N /A 57.9 I 42.0 19.0 #N/A
Transmit Power, dBm 22.5 22.5
Repeater Input, dBm -35,4 -38.5 -24,7 3.5
Input Pad, dB 0,0 0.0
Repeater Max. Gain, dB 57.4 57.4
AGC, dB 4,BX 1.7

3.5 XAmplifier Power, dB 17.2 17.2 ·24.7
Output Pad, dB 0.0 0.0 0.0 0.0
Repeater Output, dBm 17.2 17.2 3.5 ·24.7
Main & Space Oiv. RX SD Recv. Main TR Main TR SO Recv.
Nom RSL(+1-2dB), dBm #N/A -40.7 -43.8 #N/A
Receiver Threshold, dBm -76.5 -76.5 -76.5 -76.5
Min. CII Required, dB 0.0 0.0
Rec. Noise Figure, dB 6.0 6.0 11.1 9.2 25.0 51.1 6.0 6.0
Min. Rec. Power, dBm -76.5 -76.5 -71.4 -73.3 -57.5 -31.4 -76.5 -76.5
Flat Fade Margin, dB #N/A 35.8 36.0 34.8 32.7 34.8 32.7 #N/A
Dispersive F. M., dB 60.0 60.0 60.0 60.0
Composite F. M., dB 35.8 35.8 36.0 34.8 32.7 34.8 32.7 32.7
Per Hop Reliability, SFD 99.999928%JIIRIl 99.9999% 100.0000% 100 ,0000% 100,0000% I~ 100 ,000000%
One Wav Path Reliabilitv 99.999923% 99,999922 %

Rev 4. 11 GHz, 25 Mb/s , 4T1 + ETH, 5 MHz Bandwidth
Peninsula Repeater: RF-11000-41 1+0/1+1 Hot Standby Equiv, Duplex , PA Level 2.
Aviat Radio : IRU-600-HP-MHSB T/R, 128QAM.

Reliability, 2-Way, End-to-End : 99.9998%. Estimated annual outage: 49 seconds.
Short haul objective : 266 seconds.

/

Sanborn - SlyCrk PSV (5) Page 1 of 2



PENINSULA ENGINEERING SOLUTIONS Date: 16 Mar 2011 By: Ed Johnson
PG&E, Mark Goto, Darriel Caston RF Repeater Sites: Sanborn Mine sv Creek PSV Page 2

Repeater Antenna Coupling
Feed Point Separation, It 12.0 10.0
Antenna Sep. Loss, dB 48.5 47.3
Antenna XPD Los, dB 20.0
Receive CJE,Repeater, dB 42.9 42.9 11B.3 118.3

Reliab ilitv Data

Terrain Roughness Factor, W , Feet 140.0 W is standard deviation of
periodic height samples from the
path profile. Typical W values are:

Flat, overwater = 29
Average terrain = 50

Mountainous = 85

Climate Type I 3 31 Mountainous or very dry

Climate / Terrain Factor 0.131 [1] Coastal, hot, humid
[2] Norm. interiortemperate

Ir31 Mountainous or very dry

Mean Temperature, degrees F I 45.0 Fading Season , days : 83.8

Non Diversity Non Diversity and Space Diversity
calculations use minimum of Main TR or

Undp (A ->R1->R2-> B) 3.38E-06 Space Diversity Receive Fade Margins.
Undp (A<- R1<-R2<- B) 3.37E-06

Space Divers ity Frequ ency Diversity
Non-Frequency-Diversity Configuration

Non Diversity 1.0 Frequency Spacing Tx A MHz
Non Diversity 1.0 Frequency Spacing Tx B MHz

Non-Frequency-Diversity Configuration
Undp (A ->R1->R2-> B) 3.38E-Q6 Undp (A ->R1->R2-> B) 3.38E-06
Undp (A<- R1<-R2<- B) 3.37E-06 Undp(A<-R1<-R2<-B) 3.37E-06

Outagelyear, A receive 24.4 Seconds 99.999923%
Outage/year, B receive 24.5 Seconds 99.999922%
Two Way Outage/year 48.8 Seconds 99.999845%

Path Length, End to End 20.8 Miles
Two Way Objective ,

AT&T Shon Haul 266.2 Seconds

This path data sheet is for preliminary information purposes only.

It does not constitute a fuJI path survey, and no guarantee of

path performan ce, express or implied, is made.

Sanborn - SlyCrk PSV (5) Page 2 of 2



Link Study: trn/W63AB -W20BT_l .trn

SIGNALTM

Reliability Analysis
Fade outage method: Vigants-Barnett
C param, for Vigants -Barnett:
average prop. cond itions: C=l
ITU-R terrain type: Inland
ITU-R refract. grad.: 10.0 %
External inter f.: -100 .0 dBmW
Dispersive fade margin : 50.0 dB
Ant. spacing (diversity): 0.0 m
Rain outage method: Crane
Rain region: A

Prop. model: FCC + RMD
Time: 10.00 % Loc.: 50.00 %
Margin: 0.00 dB
Climate: Contin ental Temp erate
Atm. factor: none
K factors : 1.333, 1.000, 1.000

70 80

Tx distance (km)
605040
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Transmitter Site: W63AB
Name: Tx001
Location:
N41°45'34.00" W76°55'31.00"
Site elevation: 737.3 m
Antenna height: 41.0 m
Pointing azimuth: 12.0 °
Transmitter power: 51.15 dBmW
Trans. line loss: 1.00 dB
Other losses: 0.00 dB
Antenna gain: 12.00 dBd
Antenna file: BOG_B8UA.pat
Total ERP: 64.30 dBmW

Name: W63AB ->W20BT_1
Frequency: 513.2500 MHz
Polarization : vertical
Length: 83.97 km
Number of obstacles: 2
Excess path loss: 72.36 dB
Atm. absorption loss: 0.00 dB
Path loss for stats: 197.50 dB
Flat fade margin: -55.43 dB
Tota l fade margin: -55.43 dB
Annual fade outage: 3942000.00 s
Annual rain outage: 0.00 s
Link availability: 50.0000 %

Receiver Site: W20BT_1
Name: Rx004
Location:
N42°29'54.00" W76°42'43.96"
Site elevation: 305.3 m
Antenna height: 9.1 m
Pointing azimuth: 192.0 °
Trans. line loss: 0.00 dB
Other losses: 0.00 dB
Antenna gain: 6.00 dBd
Antenna file: rxdtv_u.p at
Received signal level: -125.47 dBmW

Notes

prepared by
Larry H. Will, P.E.
Glen Mills, PA 19342-9504

W63AB TERRAIN
12 degrees to W20BT

Figure 4 12/0112003
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Lin k Study: trn/WSKADT-P e te r32 .t rn

SIGNALnI

Prop. model: FCC + RMD
Time: 50.00 % Loc.: 50.00 %
Margin: 0.00 dB
Climate: Continenta l Temperate
Atm. factor: non e
K factors: 1.333, 0.500, 2.000

Reliab ility Ana lysis
Fad e outage method: Vigants -Barnett
C pararn, for Vigants-Barnett:
average prop . conditions: C=l
ITU-R terrain type : Inland
ITU-R refract. grad .: 10.0 %
External interf.: -200.0 dBmW
Dispersive fade margin: 80.0 dB
Ant. spacing (diversity) : 0.0 m
Rain outage method: Crane
Rain region: A

o 25 50 75 100 125 150 175 200 225

Tx distance (km)

ransmitter Site: WSKADT
arne: Transmitter Site
ocation:
42°08'29.73" W77°04'39.1l"
ite elevation: 512.0 m
ntenna height: 177.0 m
ointing azimuth: 328.5 °

I ransmitter power: 10.14 dBkW
Frans. line loss: 1.00 dB

ther losses: 0.00 dB
ntenna gain: 7.85 dBd
ntenna file:

f otal ERP: 19.14 dBkW

\IName: WSKADT ->Peter32

.
Frequency: 567.2500 MHz
Polarizatio n: verti cal
Length: 242.76 km
Number of obstacles: 9
Excess path loss: 140.20 dB
Atm. absorption loss: 0.00 dB
pkth loss for stats: 275 .43 dB
~lat fade margin : -99.90 dB
Total fade margin: -99.90 dB
Annual fade outa ge: 3942000.00 s
Annual rain out age: 0.00 s
Link availability: 50.0000 %

Receiver Site: Peter32
Name: Peterboro DTV left cente
Location:
N43°59'34.39" W78°39'53.69"
Site elevation: 175.7 m
Ant enna height: 9.1 m
Pointin g azimuth: 148.5 °
Trans. line loss: 0.00 dB
Oth er losses: 0.00 dB
Ant enna ga in: 6.00 dBd
Antenna file:
Received signal level: -248.14 dBkW

NJll.e.s.

prepared by
Larry H. Will, P.E.
Glen Mills PA 19342

TERRAIN PROFILE
WSKA to Peterb orough ON

Figure 6B 05/15/200



Microwave Worksheet - CAMMOUBside11G_AIt.pI4

33.97

99.99896
27.31

99.99965
111.41

MOUNDSVILLE
1324 .00

395636.60 N
080 43 40.80 W

138.54
0.12

HSX8- 107-P3A
150.00
46.50

EW90
190.00

3.06
5.82
0.45
0.50
1.40
1.20

62.65
IRU600U6 115DS1

0.89
29.50
67.83

30MOD7W 256QAM
11200.0000V
11200.0000H

BER 101\6
-68.75
-33.15
35.60
39.00

CAMERON
1529 .00

394845.19 N
080 34 41.13 W

318.63
-0.25

HSX8-107-P3A
150.00

46.50
EW90

190.00
3.06
5.82
0.45
0.50
1.40
1.20
11200.00

Horizontal
12.05

139.20
0.31

62.65
IRU600U6 115DS1

0.89
29.50
67.83

30MOD7W 256QAM
11200.0000V
11200.0000H

BER 101\6
-68.75
-33.15
35.60
39.00

1.00
33.97

2.00
139.06

0.53
2.59E-02

68.00
99.99896

27.31
99.99965

111.41
99.99929 - 222.82

02-96 Temp. Continent
35.60

114.62
35.61

99.99901 - 311.00
99.99831 - 533.82

Elevation (ft)
Latitude

Longitude
True azimuth (0)
Vert ical angle (0)

Antenna model
Antenna height (ft)
Antenna gain (dBi)

TX line type
TX line length (ft)

TX line unit loss (dB 1100 ft)
TX line loss (dB)

Connector loss (dB)
Miscellaneous loss (dB)

Other TX loss (dB)
Other RX loss (dB)

Freque ncy (MHz)
Polarizatio n

Path length (mi)
Free space loss (dB)

Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model
TX power (watts)
TX power (dBm)

EIRP (dBm)
Emission designator

TX Channels

RX threshold criteria
RX threshold level (dBm)

RX signal (dBm)
Thermal fade marg in (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effect ive fade marg in (dB)
Climatic factor

Terrain rough ness (ft)
C factor

Fade occur rence facto r (Po)
Average annual temperature (OF)

Worst month - multipath (%)
(sec)

Annual - multipath (%)
(sec)

(% - sec)
Rain region

Flat fade margin - rain (dB)
Rain rate (mm/hr)

Rain attenuation (dB)
Annual rain (%-sec)

Annual multipath + rain (%-sec)



Waltman Casper Hill

Elevation (rn) 1953.00 2445.00
Latitude 43 0222.10 N 424426.50 N

Longitude 107 27 39.00 W 106 21 38.50 W
True azimuth (0) 109.90 290.64
Vertical angle (0) -0.02 -0.63

Antenna model ANDREW HP6-180F ANDREW HP6-180F
Antenna height (m) 16.80 33.50
Antenna gain (dBi) 48.00 48.00

TX line type EWP-180 EWP-180
TX line length (m) 38.10 38.10

TX line unit loss (dB 1100 m) 19.39 19.39
TX line loss (dB) 7.39 7.39

Connector loss (dB) 0.50 0.50

Frequency (MHz) 18500.00
Polarization Vertical

Path length (km) 95.80
Free space loss (dB) 157.44

Atmospheric absorption loss (dB) 5.98
Field margin (dB) 2.00

Net path loss (dB) 85.19 85.19

Radio model 32 QAM 3-DS-3 32 QAM 3-DS-3
TX power (watts) 0.16 0.16
TX power (dBm) 22.00 22.00

EIRP (dBm) 62.11 62.11
Emission designator 40MOD7W 40MOD7W
RX threshold criteria 10-6 10-6

RX threshold level (dBm) -74.00 -74.00

RX signal (dBm) -63.19 -63.19
Thermal fade margin (dB) 10.81 10.81

C factor 1.00
Fade occurrence factor (Po) 9.76E+00

Average annual temperature (0C) 4.44

Worst month - multipath (%) 19.06111 19.06111
(sec) 2127074.16 2127074.16

Annual - multipath (%) 83.81222 83.81222
(sec) 5104977 .98 5104977 .98

(% - sec) 67.62444 - 10209955.95

Rain region B Polar Taiga
Flat fade margin - rain (dB) 10.81

Rain rate (mm/hr) 2.46
Rain attenuation (dB) 10.77

Annual rain (%-sec) 99.39617 - 190422.47
Annual multipath + rain (%-sec) 67.02062 - 10400378.42

Thu, Jan 15 2009
Waltman - Casper Mt.p14
Reliability Method - Vigants - Barnett
Rain - Crane
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Path length (95.80 km)
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Waltman Frequency (MHz) =18500.0 Casper Hill
Latitude 430222.10 N K =1.33, 1.00 Latitude 424426.50 N
Longitude 107 27 39.00 W %F1 =100.00 Longitude 106 21 38.50 W
Azimuth 109.90° Azimuth 290.64°
Elevation 1953 m ASL Elevation 2445 m ASL
Antenna CL 16.8 m AGL Antenna CL 33.5 m AGL

CSI TELECOMMUNICATIONS, INC. CONSULTING ENGINEERS

Jan 150911c-------- - - ---t-- --------111



Harris Stratex Networks
Harris Stratex Networks, inc

Path Loss and Fade Marg in Calculations
For Line-of-Sight Microwave Systems

Version 5.0.0

Customer/Project: Motorola - NYFD-DoITT
Path ID: MN-167

Equipment Type : Constellation 155/180 11
Protection Type: Monitored Hot Standby (coup ler)

Capacity: 3 DS3 + 28 DSl
Frequency: 11.2 GHz (FCC)
Band Width: N/A

Elmont
40° 41 I 24.6" N

073° 42 I 7.6 " W
50.0 ft
209.49°

Site Name:
~ Latitude :
~ Longitude :
Z Elevation:
Azimuth :

L1PA Building
40° 36 I 38.7" N

073° 45 I 39.7 " W
9.0 ft
29.45°

Date:
Rev . Date:
Engineer:

03-Mar-2009
03-Mar-2009
RDY

Path Length:
Free Space Loss:
Atmospheric Absorption :
Diffraction Loss:
Transmission Line Type :
Transmission Line Length:
Transmission Line Loss:
Transmit-Only Pads :
Jumper / Flex Loss :
Main Antenna Radome Loss:
Transmitter ACU Loss :
Receiver ACU Loss :
Mise/Common Line Pads :

TOTAL LOSSES :

Antenna Size:
Antenna Centerline:
Antenna Gain:
Antenna Type:
Effective Radiated Power (EIRP) :
Transmitter Power , GUARANTEED:

TOTAL GAINS:

Unfaded Received Signal Level :
Required Level For 10-6 BER:
Flat Fade Margin:
Dispersive Fade Margin:
Composite Fade Margin:
Multipath Outage Probability:
Multipath Outage:
Rain Outage : Crane zone - D2

Total Outage :
Percent Reliabil ity:

6.29 mi
133.56 dB
0.15 dB
0.00 dB

Elliptical Elliptical
130.00 ft 325.00 ft
3.98 dB 9.95 dB
0.00 dB 0.00 dB
0.45 dB 0.45 dB
1.40 dB 1.40 dB

0.40 dB
1.00 dB

0.00 dB 0.00 dB

6.0 ft 6.0 ft
142.0 ft 150.0 ft
44.0 dB 44.0 dB
PL6-107 PL6-107
62.8 dBm 56.8 dBm

Standard Power (25.0 dBm)

113.0 dB

-39.7 dBm (+/- 2dB)
-67.0 dBm
27.3 dB
49.0 dB
27.2 dB
0.000043468
349.5 sec/year
90.7 sec Vertical

440 .2 sec/year
99.99860 %

c =3.29 X =1.0 w = 20.0 ( Vigants 1975 ) Temperature = 50.0 OF
Slope Equalizer? Std

Unfaded Receive Signal Level (at radio/transmission line interface ): -38.7 dBm (+/- 2dB)

***** When using HP antennas, Teflon planar radomes are required *****
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epcn@micronetcom.com

SUPPLEMENTAL SHOWING PART 101.103(d)

File Number : M1615501

Licensee(s): Kings Canyon Unified School District

Pursuant to Part 101.103(d) of the FCC Rules and Regulations, a frequency coordination study was conducted by

Micronet Communications, Inc. for the follow ing proposed microwave paths:

District Office, CA - Citrus Tower, CA -18.7 GHz (iii)

District Office, CA - Alta Tower, CA - 18.7 GHz (iii)

District Office, CA - Kings Canyon HS Towe, CA· 18.7 GHz (iii)

District Off ice , CA - Great Western ES, CA -18.7 GHz (iii)

District Office, CA - A.L. Conner Tower, CA - 18.7 GHz (iii)

(iii) The Adaptive Modulation capabilities of the specified equipment will be used on one or more of the microwave paths

listed above. The equipment will normally operate at the highest modulation rate, but will drop to lower modulation rates

to prevent service outages due to fading.

The results of the study indicate that no unacceptable interference will result with existing, proposed or prior coord inated

radio facilities.

Prior Coordination was performed with licensees, applicants and prior coordinated carriers within
coordination range. The cur rent coordination dates are listed below :

06/03 /2016 • Original PCN

The attached coordination data was forwarded to the following part ies within coordination range or
their authorized agents and there are no unresolved interference objections:

AT&T CALIFORNIA

AT&T MOBILITY SPECTRUM LLC

CLEARWIR E SPECTRUM HOLDINGS III LLC

CONTERRA ULTRA BROADBAND LLC

FIXED WIRELESS HOLDING S LLC

FRESNO CITY OF

FRESNO COUNTY OF

FRESNO COUNTY OFFICE OF EDUCATIO N

FRESNO MSA L P

KINGS CANYON UNIFIED SCHOOL DISTRICT

KINGS COUNTY OFFIC E OF EDUCATION

NEW CINGULAR WIRELESS PCS LLC

NEW CINGULAR WIRELESS PCS LLC • N CAL

OACYS.COM INCORPORATED

ONE pun
PACIFIC BELL TELEPHONE COMPANY DBA AT&T CALIFORNIA

SPRINT SPECTRUM L P

SPRINT TELEPHONY PCS L.P.

SPRINTCOM INC

T-MOBILE LICENSE LLC
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Phone: 972-422-7200

Fax: 972-422- 1900

epcn@micronetcom.com

File : M161 5501 - 1

Original PCN Date: June 03. 2016

S ite Name, State

Call Sign

Company Name(s ):

FRN

City/County

Latitude

Longitude

Azimuth

Elevation

ASR#

Distance

N(NA D 83)

W(NAD 83)

(degrees)

AMSL (ftl m)

(mileslkm)

District Office, CA

WQOR612

Kings Canyon Unified School District

0006 743595

Reedley 1Fresno

363612.0

11 9 27 23 .0

83.6

349.1 1 106.4

1058272

7.53 /12. 12

Citrus Tower, C A

WQOR629

Kings Canyon Unified School District

000 6743595

Orange Cove 1Fresno

363655.8

11 9 19 18. 6

263.6

413.1/125.9

1261712

(dBi/deg)

AGL(ftlm )

(degrees)

Transmit Rec e iv e Antenna

Antenna Model

Gain/Beamwidth

Antenna Height

Tilt

COMM SCOPE

VHLP2-18B

38 .9 /2 .1

150.0 /45.7

-0.035

COMMSCOPE

VHLP2 -18B

38 .9 /2 .1

90.0 / 27.4

-0.047

Equ ipment

Equipment Model

Stab ility

ATPClT rigger Level

Fixed Losses Cm,Tx,Rx

(%)

(dBm)

(dB)

CERAGON NETWORKS

IP20C-18-C80X-A AMR

0.001

No

0.8,0.0 .0.0

CERAGON NETWORKS

IP20C-18-C80 X-A AMR

0.001

No

0.8,0.0.0 .0

Transmit Frequencies (MHz) 18060S 19620S

Ci trus Tower CADistrict Office, CA ,
Mod/Lvl Designator Traffic Tx Power (dBm) EIRP Rx Lvi Tx Pow er (d Bm) EIRP Rx Lv i

(kbps) nom crd max (dBm) (dBm) nom crd max (d Bm) (dBm)

QAM/l024 80MOD7W 635550 " 18.0 i;; 56.1 -45.4 18.0 56.1 -45.4

QAM /l024 80MOD7W 598690 18.0 56 .1 - 18.0 56.1 -
QAM/512 80MOD7W 550620 18.0 56.1 - 18.0 56 .1 -
QAM/256 80MOD7W 501150 20.0 58.1 20.0 58.1 -
QAM/128 80MOD7W 435410 20.0 58.1 - 20.0 58.1 -
QAM/64 80MOD7W 368740 20.0 58.1 - 20.0 58.1 -
QAM/32 80MOD7W 30 1540 20.0 58.1 - 20.0 58.1

QAM/16 80MOD7W 229990 21.0 59.1 - 21.0 59.1 -
PSKl8 80MOD7W 161710 22.0 60.1 - 22.0 60.1 -
QPSK 80MOG7W 114330 22.0 60.1 - 22.0 60.1 -

Emissions
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Site Name, State
Call Sign

Company Name(s):

FRN

City/Cou nty

Latitude

Longitude

Azimuth

Elevation

ASR#

Distance

N(NAD 83)

W(NAD 83)

(degrees)

AMSL(ftlm )

(miles/km)

District Office, CA
WQOR612

Kings Canyon Unified School District

0006 743595

Reedley 1Fresno

363612.0
119 27 23.0
81.1

349.1 1 106.4

1058272

3.23 /5 .20

Alta Tower, CA
WQOR631

Kings Canyon Unified School District

0006743595

Reed ley 1Fresno

363637.9
119 23 56.3
26 1.2

360 .9 /110 .0

1261711

(dBi/deg)

AGL(ftlm)

(degrees)

Transmit Receive Antenna
Antenna Model

Gain/Beamwidth

Antenna Height

Tilt

COMMSCOPE

VHLP2-18B

38 .9 /2 .1

80.0 /24.4

0.022

COMMSCOPE

VHLP2-18B

38 .9 /2 .1

80.0 /24.4

-0.057

Equipment
Equipment Model

Stability

ATPClTrigger Level

Fixed Losses Cm,Tx,Rx

(%)

(dBm)

(dB)

CERAGON NETWORKS

IP20C-18-C80X·A AMR

0.001

No

0.8 ,0.0,0.0

CERAGON NETWORKS

IP20C-18-C80X·A AMR

0.001

No

0.8,0.0,0.0

Transmit Frequencies (MHz) 17980S 19540S

Emissions

Mod/Lvl

QAM /1024

QAM/1024

QA M/512

QAM/256

QAM/128

QA M/64

QAM /32

QAM/16

PSKl8

QPSK

Designator

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80M0G7W

Traffic

(kb s)

635550

598690

550620

50 1150

435410

368740

30 1540

229990

161710

114330

District Office, CA

18.0

18.0

18.0

20.0

20.0

20.0

20.0

21.0

22.0

22.0

Rx Lvi

Alta Tower, CA

Tx Power (dBm)
crd max

18.0

18.0

18.0

20.0

20.0

20.0

20.0

21.0

22.0

22.0

EIRP

(dBm)

56.1

56.1

56.1

58.1

58.1

58.1

58.1

59.1

60.1

60.1

Rx Lvi

(dBm)

-38.0
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Site Name, State
Call Sign

Company Name(s):

FRN

City/County

Latitude

Longitude

Azimuth

Elevation

ASR#

Distance

N(NAD 83)

W(NAD 83)

(degrees)

AMSL(ftlm)

(mileslk m)

District Office, CA
WQOR612

Kings Canyon Unified School District

0006743595

Reedley / Fresno

363612.0

119 27 23.0
102.7

349.1 / 106.4

1058272

4.56 /7.34

Kings Canyon HS Towe, CA
WQQY977

Kings Canyon Unified School District

0006743595

Dinuba / Fresno

363519.4

119 22 35.2
282.8

360.9 / 110.0

1261716

(dBi/deg)

AGL(ftIm)

(degrees)

Transmit Receive Antenna
Antenna Model

Gain/Beamwidth

Antenna Height

Tilt

COMMSCOPE

VHLP2-18B

38.9 /2.1

175.0 /53.3

-0.199

COMMSCOPE

VHLP2-18B

38.9 /2.1

90.0 /27.4

0.15

Equipment CERAGON NETWORKS

Equipment Model IP20C-18-C80X-A AMR

Stability (%) 0.001

ATPClTr igger Level (dBm) No

Fixed Losses Cm,Tx,Rx (dB) 0.8,0.0,0.0

Transmit Frequencies (MHz) 179005

Emissions District Office, CA

Mod /Lvi Designator Traffic Tx Power (dBm) EIRP Rx Lvi

(kb 5 crd max (dBm)

QAMl1024 80MOD7W' ; 635550 18.0 56.1

QAM/1024 80MOD7W 598690 18.0 56.1

QAM/512 80MOD7W 550620 18.0 56.1

QAM/256 80MOD7W 501150 20.0 58.1

QAM/128 80MOD7W 435410 20.0 58,,1

QAM/64 80MOD7W 368740 20.0 58.1

QAM/32 80MOD7W 30 1540 20.0 58.1

QAM/16 80MOD7W 229990 21.0 59.1

PSKl8 80MOD7W 161710 22.0 60.1

QPSK 80MOG7W 114330 22.0 60.1

CERAGON NETWORKS

IP20C-18-C80X-A AMR

0.001

No

0.8,0.0,0.0

194605

Kings Canyon HS Towe, CA

EIRP Rx Lv i

dBm) (dBm)

8.0 56.1 -41.0

18.0 56.1

18.0 56.1

20.0 58.1

20.0 58.1

20.0 58.1

20.0 58.1

21.0 59.1

22.0 60.1

22.0 60.1
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Site Name, State
Call Sign

Company Name(s):

FRN

City/County

Latitude

Longitude

Azimuth

Elevat ion

ASR#

Distance

N(NAD 83)

W(NAD 83)

(degrees)

AMSL (ftlm )

(miles/km)

District Office, CA
WQOR612

Kings Canyon Unified School District

0006743595

REEDLEY / Fresno

363612.0
1192723.0
4.8

349 .1 / 106.4

1058272

4.06/ 6.53

Great Western ES, CA
WQOR620

Kings Canyon Unified School District

0006743595

Reedley / Fresno

363943.1
1192701.2
184.8

379 .9 / 115.8

(dBi/deg)

AGL(ftl m)

(degrees)

Transmit Receive Antenna
Antenna Model

Gain/Beamwidth

Antenna Height

Tilt

COMMSCOPE

VHLP2-18B

38.9 /2.1

100.0 / 30 .5

-0.127

COMMSCOPE

VHLP2 -18B

38.9 /2.1

30 .0 /9. 1

0.083

Equipment
Equip ment Mode l

Stabi lity

ATPClTrigger Level

Fixed Losses Cm,Tx,Rx

(%)

(dBm)

(dB)

CERAGON NETWORKS

IP20C-18-C80X-A AMR

0.001

No

0.8 ,0.0,0.0

CERAGON NETWORKS

IP20C-18-C80X-A AMR

0.001

No

0.8,0.0,0.0

Transmit Frequencies (MHz) 180605 196205

Emissions

Mod/Lvi

QAM/1024

QAM/1024

QAM/512

QAM/256

QAM/128

QAM/64

QAM/32

QAM/16

PSKl8

QPS K

Designator

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOD7W

80MOG7W

Traffic

(kb s

635550

598690

550620

501150

43.5410

368740

30 1540

229990

161710

114330

District Office, CA

18:0

18.0

18.0

20.0

20.0

20.0

20.0

21.0

22.0

22.0

Great Western ES, CA

max

18.0

18.0

20.0

20.0

20.0

20.0

21.0

22.0

22.0

EIRP

(dBm)

56.1

56.1

56.1

58.1

58.1

58.1

58.1

59.1

60.1

60.1

Rx Lvi

(dBm)

-40.0
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Site Name, State
Call Sign

Company Name(s):

FRN

City/County

Latitude

Long itude

Azimuth

Elevation

ASR#

Distance

N(NAD 83)

W(NAD 83)

(degrees)

AMSL (ftlm)

(miles/km)

District Office, CA
WQOR612

Kings Canyon Unified School District

0006743595

REEDLEY / Fresno

3636 12.0
119 2723.0
77.3

349.1 / 106.4

1058272

8.4 / 13.52

A.L. Conner Tower, CA
WQQY973

Kings Canyon Unif ied School Distric t

0006 743595

Orange Cove / Fresno

3637 47.9
119 18 32.4
257.4

433.1 / 132.0

1261710

(dBi/deg)

AGL(ftlm)

(degrees)

Transmit Receive Antenna
Antenna Model

Gain/Beamwidth

Antenna Height

Tilt

COMMSCOP E

VHLP2-18B

38.9 /2.1

160.0 / 48.8

-0.047

COM MSCOPE

VHLP2 -18B

38.9 /2.1

75.0 / 22 .9

-0.044

193805

CERAGON NETWORKS

IP20C- 18-C80X-A AM R

0.001

No

0.8,0.0,0.0

Equip ment CERAGON NETWO RKS

Equipment Model IP20C-18-C80X-A AMR

Stabi lity (%) 0.001

AT PClTrigger Level (dBm) No

Fixed Losses Cm,Tx,Rx (dB) 0.8,0.0,0.0

Transmit Frequencies (MHz) 178205

Emissions District Office, CA

ModfLv l Des ignator Traffic Tx Power (dBm)
(kb 5) crd max

QAM/l024 80MOD7W 6355 50 18.0

QAM/l024 80MOD7W 598690 18.0

QAM/512 80MOD7W 550620 18.0

QAM/256 80MOD7W 501 150 20.0
<. 'tr

QAM/128 80MOD7W 435410 20.0

QAM/64 80MOD7W 36874 0 20.0

QA M/32 80MOD7W 30 1540 20.0

QAM/16 80MOD7W 229990 21.0

PSKl8 80MOD7W 161710 22.0

QPSK 80MOG7W 114330 22.0

Rx Lvi

A.L. Conner Tower, CA

Tx Power (dBm)
nom crd max

18.0

18.0

18.0

20.0

20.0

20.0

20.0

21.0

22.0

22.0

EIRP

(dBm)

56.1

56.1

56 .1

58.1

58.1

58.1

58.1

59 .1

60.1

60.1

Rx Lvi

(dBm)

-46.3
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SS2749RMX2004 - Aug ust 26 , 2004

SUPPLEMENTAL SHOWING PART 1 01. 1 03 (d)

POIN T- TO-POINT MICROWAVE SERVIC E

Page 4

STATION NAME, STATE
COUNTY
CALL SIGN
ASR NUMBER
LATITUDE (NAD83)
LONGITUDE (NAD83)
GROUND ELEV (AMS L)
AZIMUTH TO RX
DISTANCE TO RX
FREE-SPACE LOSS

TX /RX ANTENNA
MANUFACTURER
MODEL NUMBER
BEAMWIDTH
GAIN
CENTER LINE (AGL)
TILT ANGLE
LINE LOSS

RADIO EQUIPMENT
MANUFACTURER
MODEL NUMBER
FCC DESIGNATOR
MODULATION TYPE
MODULATION RATE
STABILI TY
PAD LOSS

POWER
COORD . TX POWER
EIRP
RECEI VED LEVEL

TRANSMIT FREQUENCIES

INS TRUMENTOS, Ch

31 -41-02 .60N
106-22-45 .40W
3723 .8 ft/1135 .0 m
100 . 1 deg
3.5 mi les/ 5 .6 Km
134 .4 dB

GABRIEL ELECTRONICS
PE4 -220B
0.9 deg
46 .3 dBi
45 .9 ft/14 .0 m
- 0. 1 deg
0 .0 dB

MICROWAVE NETWORKS INC
MICRONET 23
3M50F7W
4FSK
8448 kbps
0.0003%
0.0 dB

16.0 dBm/0.040 W
62.3 dBm/ 1698 .243 W
- 2 5 . 8 dBm

22485 .750H MHz

STEWART , TX
EL PASO

31 -40 -30.60N
106- 19 - 16.70W
3677.8 ft/ 1121.0 m
280.2 deg
3.5 mi les/5.6 Km
134 .4 dB

GABRIEL ELECTRONICS
PE4 -220B
0.9 deg
46.3 dBi
62.3 ft/19 .0 m
0 . 1 deg
0 .0 dB

MICROWAVE NETWORKS INC
MICRONET 23
3M50F7W
4FSK
8448 kbps
0 .0003 %
0 .0 dB

16 .0 dBm/0 .040 W
62 .3 dBm/1698 .243 W
- 25. 8 dBm

21253. 750 H MHz

6701 Democracy Blvd, Suite 300. Bethesda , Maryland 20817.3014935171 Fax 301 4935162. www.radyn .com

An Employee-Owned Company



~ Radio Dynamics

SS2749RMX2004 - Augus t 26 , 20 04

SUPPLEMENTAL SHOWING PART 101. 103(d)
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Radio Dynamics Corporation . ~I rights reserved .
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Scale 0.2 ni = _

Project

Owner

~STRUMENTOS_STBNART

UNION TELEFONICA NACIONAL, SA. DE C.Y.

Frequency Coordnation Number

Frequency Coordnat ion Date

PCN2749RMX2004

0811012004

INSTRUMENTOS, Chih. (1) , STBNART, TX (2)
22485.750H 21253.750H

6701 Democracy Blvd, Suite 300. Bethesda, Maryland 20817.3014935171 Fax 3014935162. www.radyn.com

An Employee-Owned Company
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SS1415RMX2 002 - Ju ly 22 , 2003

SUPPLEMENTAL SHOWING PART 1 01. 1 03(d)

POI NT-TO- POINT MI CROWAVE SERVICE

Page 3

STATION NAME , STATE
COUN TY
CALL SIGN
LATI TUDE (NAD83)
LONGITUDE (NAD83)
GROUND ELEV (AMS L)
AZI MUTH TO RX
DI STANCE TO RX
FREE- SPACE LOSS

TX/RX ANTENNA
MANU FACTURER
MODEL NUMBER
BEAMWID TH
GAIN
CENTER LINE (AGL)
TILT ANGLE
LI NE LOSS

RAD IO EQUIPMENT
MANUFACTURER
MODEL NUMBER
FCC DESIGNATOR
MODU LATIO N TYPE
MO DULATI ON RATE
STAB ILI TY
PAD LOSS

POWER
COORD . TX POWER
EI RP
RECEIVED LEVEL

TRANSMIT FREQUENCIES

DEKKO JUAREZ, Ch

31 -38 -45 .80N
106-22 -41 .40W
3766 .0 ft/114 7 .9 m
61 . 7 deg
4.7 mile s / 7 .6 Km
1 37 .0 dB

RADIO WAVES INC
HP2- 2 3
1. 7 deg
40.4 dBi
60 .0 ft / 18 .3 m
- 0 . 2 deg
0 . 0 dB

MICROWAVE NETWORKS INC.
PROTEUS 23 16E1
28 MOF 7W
CP4FSK
32768 kbps
0 .000 5%
0 .0 d B

20 .0 dBm/0 .100 W
60 .4 dBm/1096 .4 79 W
- 3 6. 2 dBm

21241 .5 00 H MHz

DEKKO ELP , TX
EL PASO

31 - 40 - 42 . 1 0N
1 0 6- 18-2 8 . 90 W
3668 .0 f t / 1 11 8. 0 m
241 .7 deg
4 . 7 mi l e s/ 7 .6 Km
1 37. 0 dB

RADIO WAVES INC
HP2-2 3
1. 7 deg
40.4 dBi
72 .2 ft/ 22 .0 m
0 .2 deg
0 . 0 dB

MICROWAVE NETWORKS INC.
PROTEUS 23 16 E1
28MOF7W
CP4FSK
32 768 kb p s
0 .0005 %
0 .0 dB

20 .0 dBm/0 .100 W
60 .4 d Bm/10 96 . 47 9 W
-3 6 . 2 dBm

224 73 .5 00H MHz

6905 Rockledge Drive, Suite 600. Bethesda , Maryland 20817.3014935171 Fax 3014935162. www.radyn .com

An Employee-Owned Company
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Project

Own er

DEKKO_JUAREZ

UNION TELEFONICA NACIONAL,SA DEC.V.

Frequency Coordination Number

Frequency COOIdination Date

PCN1415RMX2002

0712212003

DEKKO JUAREZ, Chih. (1) • DEKKO ELP, TX (2)
21241.500H 22473.500H

6905 Rockledge Drive , Suite 600. Bethesda , Maryland 20817.3014935171 Fax 301 4935162. www.radyn.com

An Employee-Owned Company
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POINT -TO-POINT MICROWAVE SERVICE

Page 3

STATI ON NAME , STATE
COUNTY
CALL SIGN
ASR NUMBE R
LATITUDE (NAD83)
LONGITUDE (NAD 83)
GROUND ELEV (AMSL )
AZIMUTH TO RX
DISTANCE TO RX
FREE-SPACE LOSS

TX/RX ANTENNA
MANUFACTURER
MODEL NUMBER
BEAMWIDTH
GAIN
CENTER LI NE (AGL)
TILT ANGLE
LINE LOSS

RADIO EQUIP MENT
MANUFACTURER
MODEL NUMBER
FCC DESI GNATOR
MO DULATIO N TYPE
MO DU LATION RATE
STABILITY
PAD LOSS

POWER
COORD. TX POWER
EI RP
RECEIVED LEVEL

TRANSMIT FREQUENCIES

TELECABLE I I , Ch

31-41 -30 .0 0N
1 0 6- 25 - 06 .00W
3 664.7 ft /1117 . 0 m
25.9 deg
5 .5 mi1es/ 8 .9 Km
13 8 .4 dB

ANDREW CORPORATION
VHLP2 -220
1 . 6 deg
4 0 .1 dBi
44 .7 ft /1 3 .6 m
0.2 deg
0 .0 dB

HARRIS
MI CROSTAR M
3 4MOF7W
QPSK
3 4 000 kbps
0 .0 005%
0 .0 dB

1 5 .0 dBm/ 0 .032 W
55 . 1 d Bm/323 .594 W
- 43. 2 dBm

22 47 3 . 5 00H MHz

CI BTS I 2 , TX
EL PASO

31 -45 -49 .00N
106-22 -39 .00W
377 9 . 5 ft/ 1152 .0 m
20 5.9 deg
5 . 5 mi1 e s/8 .9 Km
138 .4 dB

ANDREW CORPORATION
VHLP2 -22 0
1 .6 deg
40 .1 dBi
2 9.5 ft/9 .0 m
- 0. 2 deg
0 .0 dB

HARRIS
MICROSTAR M
34M0F7W
QPSK
34000 kbps
0 . 0 005 %
0 .0 dB

1 5 . 0 dBm/0.0 3 2 W
55 .1 dBm/323 .594 W
- 43 . 2 d Bm

21241.500 H MHz

6701 Democracy Blvd, Suite 300 • Bethesda , Maryland 20817 • 301 4935171 Fax 301 4935162. www.radyn.com

An Employee-Owned Company
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New Path
RCN Number: 19060361

PCN Date: 06/03/2019
Job Number : 190603COMSDS02

Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard, Ashburn, VA, 20147
(703)636-5234 www.comsearch.com

Page 1 of 1

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

BILL WILLIAM AZ
Williams/Coconino
Engineering Proposal /PRIMARY OPERATION

WQUR435
NILRAD
NilesRadioCommunications
CF •• Point-to-Point Microwave, Common Carrier

TOPOCOBA REV AZ
/Coconino
Engineering Proposal /PRIMARY OPERATION

WQUR432
NILRAD
Niles RadioCommunications

FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

35 0 11' 59.0" N
112 ° 12' 15.0" W
2811.17 /9223.0

345.882
111.274/69.142

36 ° 10' 19.0" N
112 ° 30' 21.0" W
1903.92 / 6246 .5

165.706

Transmit Antenna 62654M
Manufacturer Cambium Networks, LTD

Model N060080L007A
Gain(dBi) / Beamwidth(0) / TiIW) 42.0 / 1.30 / -0.84
Centerline (m / ft - AGL) 30.00 /98.4

62655M
Cambium Networks, LTD

N060080L008A
44.0 / 1.00 /0.09
30.00 /98.4

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transm it

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

MaximumCoordinated
28.0
-37.1
71.6

0.0 /0.4

X07064 '
Cambium Networks, LTD

PTP07820C-V2
PTP 820C·ALL-OUTDOOR 2048QAM·QPSK (MAX)

25MOD7W 2048 QAM
1 CH DIG 212380 .000
0.001
Nominal

150.3

MaximumCoordinated
28.0
-37.1
69.6

0.0 /0.4

Radio Information X07064 1

Manufactu rer Cambium Networks, LTD

Model PTP07820C-V2
Model Description PTP 820C·ALL -OUTDOOR 2048QAM·QPSK (MAX)

Emission Designator / Modulation 25MOD7W 2048 QAM
Loading 1 CH DIG 212380 .000
Stability (%) 0.001

Nominal
Power (dBm)
Received Level (dBm)
EIRP (dBm)

Fixed Loss: Tx / Common (dB)
Free Space Loss (dB)

Transmit Frequencies (MHz) 7087.5000S (3) 7112.5000S(4) 6937 .5000S(3) 6962.5000S (4)



..

OK

P.3/£;

Page: 1 of 2

-35.6

0.0/5.0
66.4/4365.2

ALCATEL NETWORK SYST
JF6-9407 MDR-6706· l~

TEM566
3M75D7W
288 CH DIG
0.001000

29.0/0.794

CAELEWAVE SYSTEMS
PA6-65B
891650
39.9/1. 70
290/8S.4

CURRENT PCN DATE: 08/19/1 990

671S.62500V

140.4

CABLEWAVE SYSTEMS
PAS-65
S91750
42.4/1. 30
335/102.:1.

SAME AS TRANSMITTER

-35.6

ALCATEL NETWORK SYST
JF6 -9407 MDR-6706-12
TEM566
3M75D7W
288 CH DIG
0.001000

29.0/0.794

0.0/4.0
67.4/5495 .4

CABLEWAVE SYSTEMS
FA6-ElSB
S9J.650
39 .9/1 .70
215/65.5

23 .064
37.117

CABLEWAVE SYSTEMS
PA8 -G5
S91750
42.4/1.30
260/79 .2

• AUG 19 '99 04: 32PM COMSEAR01

ANTENNA
PRIMARY TX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)
PRIMARY RX

ANT CODE
GAIN{dBi)/BEAMWIDTH(Deg)
e/L (Ft/m-AGL)
DIVERSITY RX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Degl
e/L (Ft/m-AGL)

EQUIPMENT

EQP CODE
EMISSION
LOADING
STAB ILITY (%)
POWER (dBm/Watts)

FIXED LOSS: TX/COM (dB)
EIRP (dBm/Watts)
FREE SPACE LOSS (dB)

RECEIVED LEVEL (dBm)

TRANSMIT 6545.62500V
FREQUENCIES
(MHZ)

MCAWCI = MCCAW COMMUNICATIONS OF .THE MID SOUTH

STATION NAME
PATH STATUS
CALL SIGN
OWNER CODE
LATITUDE (n-M-S) (NAD27)
LONGITUDE (D-M-S) (NAD27)
GROUND ELEV (Ft/m-AMSL)
PATH AZIMUTH (Deg)
PATH DISTANCE (Miles)

(Km)



, AUG .19 ' 99 04: 32PM COMSEARCH
P.4/6

6630.00000V

SAME AS TRANSMITTER

..

OK

Page: 2 of 2

-40.7

ALCATEL NETWORK SY.<"; T
JF6-9408 MDR-6706 - 1 h
TEM571
5MOOD7W
384 CH DIG
0.001000

15.0/0.032

0.0/4.0
54.9/309.0

ANDREW CORPORATION
PDIUO-65 (MAIN)
A75002
43.9/1. 20
225/68.6

'" ' .-CURRENT PCN DATE: 08/19/1 ~ 'n

SHAWNEE
COORDINATED

WHF616
MCAWCJ:

35 22 33.0
97 1 0.0

1056/321.. 9
220.869

135.5

-40.7

0.0/4.0
54. 9/~ 09.0

13.159
21.177

ANDREW CORPORATION
PDH10-6S(MAIN)
A75002
43. 9/1. ~O
265/80.8

ALCATEL NETWORK SYST
JF6 -9408 MDR-6706-16
TEM571
SM0007W
384 CH DIG
0.001000

15.0/0.032

COMSEARCH
2002 Edmund Halley Drive

Reston, VA 20191
(703) 620-6300

PREVIOUS PCN LETTER DATE: 04/28/1998
CURRENT JOS/RCN NUMBER: 990819RH03/99081924

MICROWAVE PATH DATA
LITTLE AXE OK

PROPOSED OR PRIOR
WHF612
MCAWCI

35 13 53.0
97 10 8 .0

1100/335.3
40 .781

STATION NAME
P"ATH STATUS
CALL SIGN
OWNER CODE
LATITUDE (D-M-S) (NAD27)
LONGITUDE (D-M-S) (NAD27)
GROUND ELEV (Ft/m-AMSL)
PATH AZIMUTH (Deg)
PATH DISTANCE (Miles)

(Km)
ANTENNA
PRIMARY TX

ANT CODE
GAIN(dBi)/BEAMWIDTH{Deg}
e/L (Ft/m-AGL)
PRIMARY RX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
CIL (Ft/m-AGL)
DIVERSITY RX

ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

EQUlPMENT

EQP CODE
EMISSION
LOADING
STABILITY (%) .
POWER (dBm/Watts)

FIXED LOSS: TX/COM (dB)
EIR? (dBm/Watte)
FREE SPACE LOSS (dB)

RECB!VED LEVEL (dBm)

TRANSMIT 6790_00000V
FREQUENCIES
(MHZ)

MCAWCI ; MCCAW COMMUNICATIONS OF THE MID SOUTH

..

-- --~~-
-~ - - - -

~-~--- - ----
---~--

~ -- -~
~ -- - - - ---- - ---



CONSOLIDATED SPECTRUM SERVICES
231 SAGAMORE ROAD

GILFORD, N.H. 03249
PHONE/FAX: (603) 293 - 0002

E-mail: Sales@FCC1.biz

COUNTY OF MONROE, MICHIGAN
RX MOBILE, MI 11/04/2009 PAGE 1

EXHIBIT 1 A - SUPPLEMENTAL SHOWING FCC RULE PART 101

Pursuant to Part 101 of the Federal Communications Commission
rules and regulations , an engineering analysis has been performed by
Consolidated Spectrum Services on behalf of :

COUNTY OF MONROE, MICHIGAN
125 EAST SECOND STREET
MONROE, MI 48161

The proposed system will operate across the entire State of Michigan.
Accordingly, coordination has been performed for the entire state of Michigan,
Ohio, Indiana and all national carriers.

The COUNTY OF MONROE , MICHIGAN agrees to operate on a secondary basis to
all fixed users and mobile users and furthermore on a first come first serve
basis where applicable. Thus the entire 6425 - 6525, 8 Mhz band plan is
requested. Specifically, center frequencies are 6430.0, 6438.0, 6446.0, 6455.0,
6463 .0 ,6471.0,6480.0,6488.0,6496.0 ,6505.0,6513 .0 and 6521.0 Mhz .

It is the responsibility of the licensee to negotiate use of a "home" or
" ex c l u s i v e " channel with the local coordinator, especially in Michigan. In the
event that one can not be obtained coordination will be on a per use basis as
needed. Only one 8 Mhz channel is required in each area.

Area

MICHIGAN
Detroit

Grand Rapids / West

Lansing/Central

Southwest
Alternate

Name Phone E-mail

Russ Harbaugh 248-557-7274 rharb aughj @aol .com

Dale Scholten 616·364 - 8722 dscholten®wxmi .com

Larry A. Estlack 517-484-7444 mi chmabtech®mi chmab .com

Bob Henning 574-229-6280 r h e nn1 5 09 0@aol .com
Melvin Dzialak 574-289 -4611 mdziala k@n d .edu

OHIO
Cleveland

Columbus

Eastern

Ma n s f i e l d Area

Mike Szabo

Greg Savoldi

Tom Hamilton

Wayne Flick

216-344-3391

614-374 -2485

614-374-9647

419-529-5900

mszabo@ameritech.com

None Listed

None Listed

waynef®wmfd.com



PAGE 8

CONSOLIDATED SPECTRUM SERVICES
23 1 SAFLMORE ROAD

GILFORD, N.H . 03249
PHONE/FAX: (603) - 293 - 0002

E-mail: Sales@FCC1.biz

EXHIBIT 2 - MICROWAVE PATH DATA

COMPANY:
ROUTE NAME:
COORDINATION NO .
PCN DATE
Expedite Response by

COUNTY OF MONROE, MICHIGAN
AIR MOBILE, MI
11042009-5
11/06/2009
11/26/2009

********** **************

* TX * ---------------- * RECEIVER *
******** ** **************

SITE NAME, STATE:
PATH STATUS
CALL SIGN
AREA OF OPERATION
GROUND ELEV (FT/MTRS-AMSL)
PATH AZIMUTH (DEGREES)

VARIOUS

AIR MOBILE TX, MI

UNASSIGNED
STATE WIDE

VARIOUS
VARIOUS

MOBILE RX, MI

VARIOUS
VARIOUS

SRVCSBROADCAST MICROWAVE
BMS-0-D-9L

4.0
216.0 (RHCP)
216 .0 (RHCp)
20/6.1

ABOVE FAA APPROVED
CASES

BROADCAST MICROWAVE SRVCS
BMA -6-0

6.0
22.0

360.0
VARIOUS

MORE THEN 6 .1 METERS
STRUCTURE IN BOTH

ANTENNA TX/RX
MANUFACTURER
MODEL
GAIN (Db i )
BEAMWIDTH VERTICAL (Degrees)
BEAMWIDTH HORIZONTAL (Degrees)
ANT CNTR LINE AGL (FEET/MTRS)

OR NO

SRVCSBROADCAST MICROWAVE
RX ONLY
RX ONLY
RX ONLY
RX ONLY
RX ONLY
RX ONLY
1.0
RX ONLY
RX ONLY
VARIOUS

V or H

V or H
V or H
V or H

6446.0,
6471.0,
6496.0,
6521.0,

6438.0,
6463.0,
6488.0,
6513 .0,

****
6430.0,
6455.0,
6480 .0,
6505.0,

BROADCAST MICROWAVE SRVCS
CNVCCII-9L WITH CNVHCII-9 AMP

8MOOD7W
VIDEO/AUDIO
DIGITAL/CODFM
21386
0.0003
1.0
36.0/4.0
41. 0/11. 0/12.589

MANUFACTURER
MODEL:
EMISSION DESIGNATORS
LOADING
MODULATION/TYPE
DATA RATE (kpps)
STABILITY (%)

LINE LOSSES: (db)
TX POWER WITH AMP (DBM/W)
EIRP (DBM//DBW/WATTS)
RX CARRIER LEVEL (dbm)
CENTER FREQUENCY (MHZ)



EXHIBIT 3 - SUPPLEMENTAL SHOWING PER PART 101

COUNTY OF MONROE, MICHIGAN

SYSTEM DESCRIPTION

The proposed 6.5 Ghz microwave system consists of an air mobile
transmitter with several mobile receivers and hand held receivers.

PAGE 9

The area of operation, proposed, is over the whole State of Michigan.

The transmitters to be utilized is a BROADCAST MICROWAVE SERVICES
CNVCCII-9L WITH CNVHCII-9 AMP.

The baseband loading is a digital television signal with an~
emission designator of 8MOOD7W, 21.386 MB/S.

The system is non-redundant in that it does not employ hot­
standby or frequency diversity switching equipment.

The system complies with the requirements set forth in FCC rule
part 101.

STATEMENT OF USE

The proposed, will be used by the for traffic monitoring, health,
welfare and safety issues as well as to monitor critical infrastructure.

STATEMENT OF QUALIFICATION

The COUNTY OF MONROE, MICHIGAN is qualified to use the 6.5 Ghz
band per FCC rule part 90.20 as a local government agency.
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PCN Date: 08/14/2006
Job Number: 0608 14COMSRP01

Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard,Ashburn,VA, 20147
(703)726-5706 www.comsearch.com

Previous PCN Date : 08/11/2006
RCN Number: 06081438

/San Diego
Engineering Proposal J P IMARY OPERAnON

COX1NC
Coxcom, lnc
MG - Microwave Industria ~Business Pool

Administrative Information
City/County
Status / License Basis
C?!I Sign
Licensee Code
Licensee Name
Radio Service / Station Class

MTWOODSON CA MT WHITNEY CA
/San Diego
Engineering Proposal 1PRIMARY OPERATION

COXINC
Coxcom, lnc
FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km 1miles)

33 ° 0' 31.2" N
116 c 58'1 5.1" W
877.00 /2877.3

302.889
20.502 112.739

33 ° 6' 32.1" N
117 ° 9' 19.1" W
482.20 / 1582.0

122.789

Transm it Antenna 43010C
Manufacturer RADIOFREOUENCYSYSTEMS
Model DAB-59A
Gain (dBi) / Beamwidth (0) / Tilt (0)39.0 11 .90 1- 1.19
Centerline (m / ft - AGL) 19.80/ 65.0

4301 0C
RADIO FREOUENCY SYSTEMS
DA6-59A
39.0/ 1.90 / 1.05
15.20 /49.9

Receive Antenna
Manufacturer
Model
Gain (dBi) 1Beamwidth r)
Centerline (m / ft - AGL)

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (rn 1 ft - AGL)

Same As Transmit

Rad io Information TEMH67
Manufacturer DMC STRATEXNETWORKS
Model ECOH06032008T103
Model Description ECLIPSE 80S1 (32 QAM)
Emission Designator / Modulation 3M75D7W 32 QAM
Loading 192 CH DIG 14000.000
Stability (%) 0.001

Nominal Coordinated Maximum
Power (dBm) 24.0
Received Level (dBm) -38.5
EIRP (dBm) 63.0

TEMH67
DMCSTRATEXNETWORKS
ECOH06032008T103
ECLIPSE 80S1 (32 QAM)
3M75D7W 32 QAM
192 CH DIG 14000.000
0.001
Nominal Coordinated Maximum

24.0
-32.5
57.0

Fixed Loss: Tx 1Common (dB) 0.0 /0.0
Free Space Loss (dB)

Transmit Frequencies (MHz) 6402.9370V(9)

134.5
6.0 10.0

6150.8970V(9)



Previous PCN Date : 08/11/2006 ·
RCN Number: 06081438

PCN Date: 08/14/2006
Job Number 060814COMSRP01

Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard,Ashburn,VA, 20147
(703)726-5706 www.comsearch.com

Page20f2

Administra tive Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

COX DISPATCH CA
San Diego/San Diego
Engineering Proposal/PRIMARY OPERAllON

COXINC
Coxcom, Inc
MG - MicrowaveIndustriaVl3usiness Pool

32 ° 43' 16.9" N
117 ° 5' 1.0"W
70.00 /229.7

101.201
14.206 /8.827

SAN MIGUEL CA
ISan Diego
Engineering Proposal / PRIMARY OPERATION

COXINC
Coxcom,lnc
FXO - Fixed

32 ° 41' 47.0' N
116 ° 56' 6.0" W
746.50/2449.1

281.281

Transmit Antenna C00460
Manufacturer RADIO FREQUENCYSYSTEMS
Model DA4-107A
Gain (dBi) 1Beamwidth n /Tilt C)40.5/1 .60 /2 .72
Centerline (m / ft - AGL) 6.00/19.7

74107C
RADIO FREOUENCY SYSTEMS
UA4·107A
40.5/1 .50/ -2 .81
15.20/49.9

Receive Antenna
Manufacturer
Model
Gain (dBi) 1Beamwidth (0)
Centerline (m 1ft - AGL)

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m 1ft - AGL)

Same As Transmit

Radio Information TEMJ67
Manufacturer DMC STRATEX NETWORKS
Model ECLIPSE CONNECT ES
Model Description CONNECT 100

Emission Designator 1Modulation 30MOD7W 32 QAM
Loading 1 CH DIG 108000.000
Stability (%) 0.001

..- Nominal Coordinated Maximum
Power (dBm) 18.5
Received Level (dBm) -37.0
EIRP (dBm) 59.0

Fixed Loss: Tx 1Common (dB) 0.0 /0.0
Free Space Loss (dB) 136.5

Transmit Frequencies (MHz) 11405.0000H(6)

TEMJ67
DMC STRATEXNETWORKS
ECLIPSE CONN ECT ES
CONNECT 100

30MOD7W 32 QAM
1 CH DIG 108000.000
0.001
Nominal Coordina ted Maximum

18.5
-37.0
59.0

0.0/0.0

10915.0000H(6)
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PCN Date: 07/18/2012
Job Number 120718COMSFB02

Microwave Path Data Sheet
COMSEARCH

19700Janelia Farm Boulevard, Ashburn, VA, 20147
(571 )246- 3097 www.comsearch.com

Prev Job Num: 010904TI01
RCN Number: 12071801

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

ABQBEARCNYN NM
Albuquerque/BERNALILLO
Engineering Proposal/PRIMARY OPERATION
WLS520
COCONI
Verizon Wireless(VAW) LLC-AZICO/NMI
CF - - Point-to-PointMicrowave, Common Carrier

NM3-CERRO NM
/vALENCIA
Engineering Proposal/PRIMARY OPERATION
WPTP455
NMRSA3
New Mexico RSA #3 Limited Partnersh
FXO -- Fixed

35 °8' 6.2" N
106 °32' 5.1 " W
1694.70/5560.0

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0) 214.928
Path Length (km / miles)

Transmit Antenna A64302
Manufacturer Commscope
Model HDX8-59 R MAIN
Gain (dBi) / Bearnwidtht") / TiIW) 41.5/1.40 / -0.16
Centerline (m / ft - AGL) 18.90/62.0

34 °47' 5.1..,£" N
106 °49' 12.5 "W
1657 .73/5438.7
1005473
34 .764

1666KA
Commscope
UHX1 0-59K RF

43.2/1.10/-0.15
49.99/ 164.0

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerl ine (m / ft - AGL)

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transmit

A64303
Commscope
HDX8-59 R DIV
41 .5 /1.40
18.90/62.0

1653JA
Commscope
UHX8-59J RF
41 .3/1.40
27.13/89.0

Radio Information TEMX95
Manufacturer Alcatel-Lucent USA, Inc.
Model MDR-8606-135
Model Description MDR-8000
Emission Designator / Modulation 30MOD7W 64 QAM
Load ing 2016CH DIG 138800.000
Stabili ty (%) 0.001

Nominal Coordinated Maximum
Power (dBm) 29.0
Received Level (dBm ) -32.8
EIRP (dBm) 68.5

Fixed Loss : Tx / Common (dB) 0.0/2.0
Free Space Loss (dB)

Transmit Frequencies (MHz) 5974.8500V(12T)

TEMX95
Alcatel-Lucent USA, Inc.
MDR-8606-135
MDR-8000
30MOD7W 64 QAM
2016CH DIG 138800.000
0.001
Nominal Coordinated Maximum

29.0
-32.8
69.2

0.0/3.0

6226.8900V(22T)



PCN Date: 07/18/2012
Job Number 120718COMSFB02

Microwave Path Data Sheet Page 7 of 8

COMSEARCH
19700 Jane lia Farm Boulevard , Ashburn, VA, 20147

(571)246-3097 www.comsea rch.com

Prev Job Num: 070223COMSAN01
RCN Number: 12071801

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

NM3-CERRO NM
/vALENCIA
Engineering Proposal /PRIMARY OPERATION
WPTP455
NMRSA3
New Mexico RSA #3 Limited Partnersh
CF - - Point- to-Point Microwave, Common Carrier

ABQBEARCNYN NM
Albuquerque/BERNALILLO
Engineering Proposal/PRIMARY OPERATION
WLS520
COCONI
Verizon Wireless(VAW) LLC- AZICO/NM/
FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

34 °47' 51.4 " N
106 °49 ' 12.5 " W
1657.73 /5438.7
1005473
34.764

35 °8' 6.2" N
106 °32 ' 5.1" W
1694.70 /5560.0

214.928

Transmit Antenna 1666KA
Manufacturer Commscope
Model UHX10-59K RF
Gain(dBi) / Bearnwidthi ") / TilW) 43.2 / 1.10 / -0.15
Centerline (m / ft - AGL) 49.99 / 164.0

A64302
Commscope
HDX8-59 R MAIN

41.5 / 1.40 / -0.16
18.90 /62.0

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

1653JA
Commscope
UHX8-59J RF
41.3 /1.40
27.13 /89.0

Same As Transmit

A64303
Commscope
HDX8-59 R DIV
41.5 /1 .40
18.90 /62.0

Radio Information TEMX95
Manufacturer Alcatel-Lucent USA, Inc.
Model MDR-8606-135
Model Description MDR-8000

Emission Designator / Modulation 30MOD7W 64 QAM
Loading 2016CH DIG 138800.000
Stability (%) 0.001

Nominal Coordinated Maximum
Power (dBm) 29.0
Received Level (dBm) -32.8
EIRP (dBm) 69.2

Fixed Loss: Tx / Common (dB) 0.0/3.0
Free Space Loss (dB) 141.5

Transmit Frequencies (MHz) 6286.1900V(24T)

TEMX95
Alcatel-Lucent USA, Inc.
MDR-8606-135
MDR-8000

30MOD7W 64 QAM
2016CH DIG 138800.000
0.001
Nominal Coordinated Maximum

29.0
-32.8
68.5

0.0 /2.0

6034.1500V(14T)



New Path
RCN Number: 08082223

PCN Date: 08/2212008
Job Number : 080822COMSRP02

Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard,Ashburn,VA, 20147
(703)726-5706 www.comsearch.com

Page 1 of 3

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

MM TX
EI Paso/EI Paso
Engineering Proposal/PRIMARY OPERATION

BORPAR
Bordercomm Partners LP

CF - Point-to-Point Microwave, CommonCarrier

GALERIAS VID MX
/
Engineering Proposal/PRIMARY OPERATION

BORPAR
Bordercomm Partners LP

FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

31°48'18.9"N
106 ° 29' 0.8" W
1708.40/5605.0
1202400
149.533

11.533 /7.166

31 °42' 56.1" N
106 ° 25' 18.7" W
1138.00/3733.6

329.565

Transmit Antenna 83511A
Manufacturer ANDREW CORPORATION

Model VHLP4-220
Gain (dBi) 1Beamwidth (0) 1Tilt (0) 46.0 10.70 1-2.87
Centerline (m 1ft - AGL) 12.00 /39.4

83511A
ANDREW CORPORATION
VHLP4-220
46 .0 10.70 / 2.80
11.25 /36.9

Receive Antenna
Manufacturer
Model
Gain (dBi) 1Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transmit

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

0.0/2.3

TEMG63
NECAMERICA

PASOLINK 4MB-23 GHZ

3M50G9W 4 PSK
60 CH DIG 4096.000
0.0005
Nominal Coordinated Maximum

23.0
-30.2
66.7

140.6

MaximumCoordinated
23.0
-30.2
66.7

0.0/2.3

TEMG63
NECAMERICA

PASOLINK 4MB-23 GHZ

Power (dBm)
Received Level (dBm)
EIRP (dBm)

Fixed Loss: Tx 1Common (dB)
Free Space Loss (dB)

Radio Information
Manufacturer
Model
Model Description
Emission Designator 1Modulation 3M50G9W 4 PSK
Loading 60 CH DIG 4096.000
Stability (%) 0.0005

Nominal

Transmit Frequencies (MHz) 21589.7500V 22821.7500V



New Path
RCN Number: 08082223

PCN Date: 08/22/2008
Job Number 080822COMSRP02

Microwave Path Data Sheet
COMSEARCH

19700JaneliaFarm Boulevard,Ashburn,VA, 20147
(703)726-5706 www.comsearch.com
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Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

GRCI TX
Hidalgo/Hidalgo
Engineering Proposal/PRIMARY OPER ATION

WQlX232
BORPAR
Bordercomm Partners LP

CF - Point-to-Point Microwave, Common Carrier

899·1 MX
/
Engineering Proposal / PRIMARY OPERATION

BORPAR
Bordercomm PartnersLP

FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

26 °6' 19.0" N
98 °15' 23.0" W
32.00/ 105.0
1250752
239.486

4.284 /2.662

26 °5' 8.3" N
98 ° 17' 35.8" W
37.00/ 121.4

59.470

Transmit Antenna 83511 A
Manufactu rer ANDREWCORPORATION

Model VHLP4-220
Gain (dBi) / Beamwidth (0) / Tilt (0) 46.0 /0.70 /0.07
Centerline (m / ft - AGL) 19.36/63.5

90818A
ANDREWCORPORATION

VHLP2 .5-220
42.6/ 1.20/ -0.10
20.85/68.4

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transmit

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

MaximumCoordinated
15.0
-36.4
53.6

0.0/4.0

TEMJ07
NECAMERICA
PASOLINK PLUS 155 MB 128 QAM

PASOLINK + 23 GHz

28MOW7DDT 128 QAM
2016CH DIG 155000.000
0.0005
Nominal

132.0

MaximumCoordinated
15.0
-36.4
57.0

0.0 / 4.0

Radio Information TEMJ07
Manufacturer NEC AMERICA

Model PASOLINK PLUS 155 MB 128 QAM

Model Description PASOLINK + 23 GHz

Emission Designator / Modulation 28MOW7DDT 128 QAM
Loading 2016CH DIG 155000.000
Stability (%) 0.0005

Nominal
Power (dBm)
Received Level (dBm)
EIRP (dBm)

Fixed Loss: Tx / Common (dB)
Free Space Loss (dB)

Transmit Frequencies (MHz) 21605.5000H 22837 .5000H



New Path
RCN Number: 08082223

PCN Date: 08/22/2008
Job Number 080822COMSRP02

Microwave Path Data Sheet
COMSEARCH

19700 Jane lia Farm Boulevard,Ashburn,VA, 20147

(703)726-5706 www.comsearch .com

Page 3 of 3

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

KNOG AZ
Nogales/Santa Cruz
Engineering Proposal/PRIMARY OPERATION

WOIV401
BORPAR
Bordercomm Partners LP

CF - Point-to-PointMicrowave,Common Carrier

631-1 MX
/
Engineering Proposal/PRIMARY OPERAT ION

BORPAR
Bordercomm Partners LP

FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

31 ° 21' 9.0" N
110 °53' 56.0"W
1162.00/3812.3
1002547
214.451

4.997 / 3.105

31 ° 18' 55.2" N
110 ° 55' 42.9" W
1398.41 /4588.0

34.435

Transmit Antenna 90818A
Manufacturer ANDREW CORPORATION

Model VHLP2.5-220
Gain (dBi) / Beamwidth (0) / Tilt (0) 42.6/1.20/2.69
Centerline (m / ft - AGL) 5.00 / 16.4

84106A
ANDREW CORPORATION

VHLP2-220
40.1/1.60/-2.73
5.00/16.4

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transmit

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

MaximumCoordinated
19.0
-57.6
33.6

25.0/0.5

TEMP74
NECAMERICA
PASOLINK NEO 23 GHz
PASOLINK NEO 155 MB 128 QAM

28MOD 128 OAM
2016CH DIG 155000.000
0.0006
Nominal

133.3

MaximumCoordinated
19.0
-57.6
36.1

25.0/0.5

Radio Information TEMP74
Manufacturer NEC AMERICA
Model PASOLINK NEO 23 GHz
Model Description PASOLINK NEO 155 MB 128 QAM

Emission Designator / Modulat ion 28MOD 128 OAM
Loading 2016CH DIG 155000.000
Stability (%) 0.0006

Nominal
Power (dBm)
Received Level (dBm)
EIRP (dBm)

Fixed Loss: Tx / Common (dB)
Free Space Loss (dB)

Transmit Frequencies (MHz) 22837.5000V 21605.5000V



13000.00
Vertical

37.23
146.16
0.76

1.00

42.67
10.00

Vertical
91.45
54.43
54.43

100.00000
0.00

.---:

53.37

xS
051318.64 S

120 04 24.25 E
218.49

6.12
433 .37

HP12-122E (TR)
3272
50.90
49.00

EWP127A
11.49
59.00
6.78
0.50

59.57
MicroStar M/H 13 I
micmh13_2e1_k1

21.00
64.62

128h 13199.875V
1E-3 BER

-93.00
-38.57
54.43
60.00

53.37

xB
as 29 07.04 S

119 51 51.49 E
38.51
6.80

543.33
HP12-122E (TR)

3272
50.90
48.00

EWP127A
11.49
58.00
6.67
0.50

59.57
MicroStar M/H 13 I
micmh13_2e1_k1

21.00
64.73

1281 12974.125V
1E-3 BER

-93.00
-38.57
54.43
60.00

Latitude
Longitude

True azimuth (0)
Vertical angle (0)

Elevation (m)
Antenna model

Antenna file name
Antenna gain (dBi)
Antenna height (m)

TX line model
TX line unit loss (dB/lOa m)

TX line length (m)
TX line loss (dB)

Connector loss (dB)
Frequency (MHz)

Polarization
Path length (km)

Free space loss (dB)
Atmospheric absorption loss (dB)

Net path loss (dB)
Radio model

Radio file name
TX power (dBm)

EIRP (dBm)
TX channel assignments

RX threshold criteria
RX threshold level (dBm)

Receive signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)
Terrain roughness (m)

Average annual temperature (0e)
Fade occurrence factor (Po)

Polarization
.0.01 % rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain attenuation (dB)

Annual rain availability (%)
Annual rain unavailability (min)



Latitude
Longitude

True azimuth (0)
Vertical angle (0)

Elevation (m)
Antenna model

Antenna file name
Antenna gain (dBi)
Antenna height (m)

TX line model
TX line unit loss (dB/100 m)

TX line length (m)
TX line loss (dB)

Connector loss (dB)
Frequency (MHz)

Polarization
Path length (km)

Free space loss (dB)
Atmospheric absorption loss (dB)

Net path loss (dB)
Radio model

131

xBantaeng Repeater
052907.04 S 052121.08 S
1195151.49 E 11956 13.83 E

29.44 209.43
7.73 3.41

543.33 2806.64
HP12-122E (TR) HP12-122E (TR)

3272 3272
50.90 50.90
48.00 6.00

EWP127A EWP127A
11.49 11.49
58.00 16.00
6.67 1.84
0.50 0.50

13000.00
Vertical

16.59
139.14

0.34
47.18 47.18

MicroStar M/H 13 1 MicroStar M/H

micmh13_2e1_k1micmh13_2e1_k1
21.00 21.00
64.73 69.56

128h 13199.875V 1281 12974.125V
1E-3 BER 1E-3 BER

-93.00 -93.00
-26.18 -26.18
66.82 66.82
60.00 60.00

1.00

4.00
10.00

1.423E-001
99.99998 99.99998

0.45 0.45
100.00000 100.00000

1.36 1.36
99.99999

2.71
Vertical

92.35
66.82
66.82

100.00000

Radio file name
TX power (dBm)

EIRP (dBm)
TX channel assignments

RX threshold criteria
RX threshold level (dBm)

Receive signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)
C factor

Average annual temperature (OC)
Fade occurrence factor (Po)

Worst month multipath availability (%)
Worst month multipath unavailability (sec)

Annual multipath availability (%)
Annual multipath unavailability (sec)

Annual 2 way multipath availability (%)
Annual 2 way multipath unavailability (sec)

Polarization
0.01 % rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain attenuation (dB)

Annual rain availability (%)

59.18 59.18



Annual rain unavailability (min)
Annual rain + multipath availability (%)
Annual rain + multipath unavailability (min)

0.00
99.99999

0.05



Latitude
Longitude

True azimuth (0)
Vertical angle (0)

Elevation (m)
Antenna model

Antenna file name
Antenna gain (dBi)
Antenna height (m)

TX line model
TX line unit loss (dB/100 m)

TX line length (m)
TX line loss (dB)

Connector loss (dB)
Frequency (MHz)

Polarization
Path length (km)

Free space loss (dB)
Passive gain (dB)

Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model

xSinjai xBantaeng
05 13 18.64 S 052907.40 S
1200424.25 E 1195151.49 E

225.53 29.42
6.21 7.72

433.37 545.55
HP12-122E (TR) HP12-122E (TR)

a3272 a3272
50.90 50.90
49.00 48.00

EWP127A EWP127A
11.49 11.49
58.00 58.00
6.67 6.67
0.50 0.50

13000.00
Vertical

37.60
280.46
101.24
0.77

92.52 92.52
MicroStar M/H 13 I MicroStar M/H

131
micmh13_2e1_k1micmh13_2e1_k1

21.00 21.00
64.73 64.73

1281 12974.125V 128h 13199.875V
1E-3 BER 1E-3 BER

-93.00 -93.00
-71.52 -71.52
21.48 21.48
60.00 60.00

1.00
21.48

99.97933
6518.72
Vertical

91.45

21.48
2.00

42.67
0.52
10.00

5.816E-002
99.95866 99.95866
1086.45 1086.45 ]

99.98966 99.98966 p>
3259.36 3259.36

~1

Radio file name
TX power (dBm)

E1RP (dBm)
TX channel assignments

RX threshold criteria
RX threshold level (dBm)

Receive signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)
Climatic factor

Terrain roughness (m)
C factor

Average annual temperature (0e)
Fade occurrence factor (Po)

Worst month multipath availability (%)
Worst month multipath unavailability (sec)

Annual multipath availability (%)
Annual multipath unavailability (sec)

Annual 2 way multipath availability (%)
Annual 2 way multipath unavailability (sec)

Polarization
0.01% rain rate (mmlhr)



Flat fade margin - rain (dB)
Rain attenuation (dB)

Annual rain availability (%)
Annual rain unavailability (min)

Annual rain + multipath availability (%)
Annual rain + multipath unavailability (min)

21.48
21.48

99.97240
145.08

99.95173
253.72



Back to back antennas - 21.16 km

Latitude
Longitude

Elevation (m)
Frequency (MHz)

Repeater
052121.08 S

119 56 13.83 E
2806.64

13000.00

Adjacent station
Latitude

Longitude
Elevation (m)

Antenna diameter (m)

xSinjai
0513 18.64 S

120 04 24.25 E
433.37

3.66

xBantaeng
052907.40 S

119 51 51.49 E
545.55

3.66

209.41
3.39

16.44
HP12-122E

50.90
a3272

6.00

45.54
-6.36
21.16

HP12-122E
50.90
a3272

6.00
EWP127A

0.50
11.49
0.06
0.50

101.24

Passive azimuth (0)
Vertical angle (0)

Distance (km)
Antenna model

Antenna height (m)
Radome loss (dB)
Antenna file name

TX line model
TX line length (m)

TX line unit loss (dB /100 m)
TX line loss (dB)

Connector loss (dB)
Passive gain (dB)

Latitude
Longitude

True azimuth (0)
Vertical angle (0)

Elevation (m)
Antenna model

Antenna file name
Antenna gain (dBi)
Antenna height (m)

TX line model
TX line unit loss (dB/100 m)

TX line length (m)
TX line loss (dB)

Connector loss (dB)
Frequency (MHz)

Polarization
Path length (km)

Free space loss (dB)
Passive gain (dB)

xSinjai xBantaeng
05 13 18.64 S 05 29 07.40 S
1200424.25 E 1195151.49 E

225.53 29.42
6.22 7.72

433.37 545.55
HP12-122E (TR) HP12-122E (TR)

a3272 a3272
50.90 50.90
48.00 49.00

EWP127A EWP127A
11.49 11.49
58.00 59.00
6.67 6.78
0.50 0.50

13000.00
Vertical

37.60
280.46
103.82



Atmospheric absorption loss (dB)
Net path loss (dB)

Radio model

0.77
90.06 90.06

MicroStar M/H 13 I MicroStar M/H
131

micmh13_2e1_k1micmh13_2e1_k1
21.00 21.00
64.73 64.62

1281 12974.125V 128h 13199.875V
1E-3 BER 1E-3 BER

-93.00 -93.00
-69.06 -69 .06
23.94 23.94
60.00 60.00

1.00
23.9423.94

4.00
10.00

4.436E-001
99.82100 99.82100 '5
4704.09 4704.09l(

99.95525 99.95525
14112.26 14112.26 ttc; I--/~

99.91050
28224.51 l,..('1~ ~""

Vertical
91.45
23.94
23.94

99.97887­
111.05 ­

99.88937
581.45 --

Radio file name
TX power (dBm)

E1RP (dBm)
TX channel assignments

RX threshold criteria
RX threshold level (dBm)

Receive signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)
C factor

Average annual temperature (DC)
Fade occurrence factor (Po)

Worst month multipath availability (%)
Worst month multipath unavailability (sec)

Annual multipath availability (%)
Annual multipath unavailability (sec)

Annual 2 way multipath availability (%)
Annual 2 way multipath unavailability (sec)

Polarization
0.01% rain rate (mm/hr)

Flat fade margin - rain (dB)
Rain attenuation (dB)

Annual rain availability (%)
Annual rain unavailability (min)

Annual rain + multipath availability (%)
Annual rain + multipath unavailability (min)

)



Double rectangular passive - 21.16 km

Latitude
Longitude

Elevation (m)
Frequency (MHz)

Repeater
052121.08 S

119 56 13.83 E
2806.64

13000.00

Adjacent station
Latitude

Longitude
Elevation (m)

Antenna diameter (m)

Passive azimuth (0)
Vertical angle (0)

Distance (km)
Included angle (0)

Face angle (0)
Passive height (m)
Passive width (m)

Passive center height (m)
Effective area (m-)

Distance between passives (m)
Inverse K2

a over b
Close coupling loss (dB)

Far field gain (dB)
Inverse K

Passive gain (dB)

xSinjai
0513 18.64 S

120 04 24.25 E
433.37

3.66

45.54
-6.36
21.16

5.00
-3.18
3.04
2.43
6.00
7.37

52.01

xBantaeng
052907.40 S

119 51 51.49 E
545.55

3.66

209.41
3.39

16.44
5.00
1.70
3.04
2.43
6.00
7.38

3.50
0.02
1.00

-1.00
104.82

40.42
103.82



RX threshold criteria
RX threshold level (dBm)
RX signal (dBm)
Thermal fade margin (dB)
Dispersive fade margin (dB)
Dispersive fade occurrence factor
Effective fade margin (dB)
Geoclimatic factor
Path inclination (mr)
Fade occurrence factor (Po)
Average annual temperature (0C)
Worst month - multipath (%)
(sec)
Annual - multipath (%)
(sec)
(%-sec)
Rain region
0.01% rain rate (min/hr)
Flat fade margin - rain (dB)
Rain rate (mm/hr)
Rain attenuation (dB)
Annual rain (%-sec)
Annual multipath + rain (%-sec)

,
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Table 2. Designed Link Budget of 16E1-16QAM Modulation Scheme
Parameter Site 1 Site 2
Elevation (m) 371.00 373.00
Latitude 07 18 00.00 N 07 18 00.00 N
Longitude 005 08 00.00 E 005 09 00.00 E
True azimuth (oJ 63.40 243.40
Vertical angle ( ) -0.04 0.02
Antenna model VHP4-71 VHP4-71
Antenna height (m) 22.32 19.21
Antenna gain (dBi) 36.40 36.40
TX line type EWP77 EWP77
TX line length (m) 100.00 100.00
TX line unit loss (dB/100 m) 6.13 6.13
TX line loss (dB) 6.13 6.13
Frequency (MHz) 7200.00 7200.00
Polarization Horizontal Horizontal
Path length (km) 2.06 2.06
Free space loss (dB) 115.88 115.88
Atmospheric Absorption loss (dB) 0.02 0.02
Net path loss (dB) 55.36 55.36
Radio model AMT/07/16E1/14M AMT/07/16E1/14M
TX power (watts) 0.13 0.13
TX power (dBm) 21.00 21.00
EIRP (dBm) 51.27 51.27
Emission designator 14MOD7W 14MOD7W
TX Channels 4h 7310.0000H 41 7149.0000H

417149.0000H 4h 7310.0000H
BER 10-6 BER 10-6
-78.50 -78.50
-34.36 -34.36
44.14 44.14
52.00 52.00
1.00 1.00
43.48 43.48
1.98E-04 1.98E-04
0.54 0.54
8.46E-05 8.46E-05
24.00 24.00
100.00000 100.00000
9.98E-03 9.98E-03
100.00000 100.00000
0.04 0.04
100.00000 - 0.09 100.00000 - 0.09
ITU Region F ITU Region F
28.00 28.00
44.14 44.14
8268.82 8268.82
44.14 44.14
100.00000- 0.00 100.00000 - 0.00
100.00000- 0.09 100.00000 - 0.09

futa sites_16QAM.p14
Reliability Method - ITU-R P.530-7/8
Rain - ITU-R P530-7
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Table 3. Designed Link Budget of 16E1-QPSK Modulation Scheme
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Parameter
Elevat ion (m)
Latitude
Long itude
True azimuth (oJ
Vertical angle ( )
Antenna model
Antenna height (m)
Antenna gain (dBi)
TX line type
TX line length (m)
TX line unit loss (dB/10 0 m)
TX line loss (dB)
Frequency (MHz)
Polarization
Path length (km)
Free space loss (dB)
Atmospheric Absorption loss (dB)
Net path loss (dB)
Radio model
TX power (watts)
TX power (dBm)
EIRP (dBm)
Emission designator
TX Channels

RX threshold criteria
RX threshold level (dBm)
RX signal (dBm)
Thermal fade marg in (dB)
Dispersive fade marg in (dB)
Dispersive fade occu rrence factor
Effective fade margin (dB)
Geoclimatic factor
Path inclination (mr)
Fade occurrence factor (Po)
Average annual temperature (0C)
Worst month - mult ipath (%)
(sec)
Annual - multipath (%)
(sec)
(% - sec)

Rain region
0.01% rain rate (min/hr)
Flat fade marg in - rain (dB)
Rain rate (mm/hr)
Rain attenuation (dB)
Annual rain (%-sec)
Annual multipath + rain (%-sec)

Site 1
371.00
071800.00 N
005 08 00.00 E
63.40
-0.04
VHP4 -71
22.32
36.40
EWP77
100.00
6.13
6.13
7200.00
Horizontal
2.06
115.88
0.02
55.36
AMT/07/16E1 /28M
0.32
25.00
55.27
28MOG7W
4h 731O.OOOOH
41 7149 .0000H
BER 10-6
-82.50
-30.36
52.14
49.00
1.00
47.28
1.98E-04
0.54
8.46E-05
24.00
100.00000
4.16E-03
100.00000
0.02
100.00000 - 0.04
ITU Region F
28.00
52.14
9844.15
52.14
100.00000 - 0.00
100.00000 - 0.04

Site 2
373 .00
071800.00 N
005 09 00.00 E
243.40
0.02
VHP4-71
19.21
36.40
EWP77
100 .00
6.13
6.13
7200 .00
Horizontal
2.06
115.88
0.02
55.36
AMT/07/16E1 /28M
0.32
25.00
55.27
28MOG7W
417149.0000H
4h 7310 .0000H
BER 10-6
-82.50
-30.36
52.14
49.00
1.00
47.28
1.98E-04
0.54
8.46E-05
24.00
100.00000
4.16E-03
100.00000
0.02
100.00000 - 0.04
ITU Reg ion F
28.00
52. 14
9844.15
52.14
100.00000 - 0.00
100.00000 - 0.04

futa sites_QPSK.p14
Reliability Method -ITU-R P.530-7/8
Rain - ITU-R P530- 7

5. Conclusion
This paper presents microwave transmission model employed in simulating the effects

of different constellation sizes and the SNR on the implementation of adaptive modulation
scheme. The symbol rate of 50 MHz and transmit frequency of 5.29 GHz are employed in the
analysis. In addition, the paper presents designs for transmission link on FUTA path terrain in
which the effect of using different modulation schemes are analyzed. The results obtained show
that implementation of adaptive modulation scheme offers better performance with regard to
system availability as well as spectral efficiency. Furthermore, the overall result of this study has
shown clearly that adaptive modulation scheme as a technology that adapts and adjusts
transmission parameters in real-time based on the link quality is the appropriate solution to both
the problems of channel impairments and bandwidth in wireless communication .

Link Adaptation for Microwave Link using both MA TLAB and ... (Jide Julius Popoola)
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• COMMUNICATIONS, INC.

Path Data Sheet
812 Lexington Dr

Plano, Texas 75075

www.micronetcom.com

Page 1 of 1

Phone: 972-422-7200

Fax: 972-422-1900

epcn@micronetcom.com

File:M1811330-1
Updated PCN Major - Date: May 30, 2018

Site Name, State
Call Sign 1Status

Company Name(s):

FRN 1Radio Service

City 1County

Latitude

Longitude

Azimuth

Elevation

ASR#

Distance

N(NAD 83)

W(NAD83)

(degrees)

AMSL(ftlm)

(miles/km)

Ester Dome, AK
1License

Alaska Railroad Corporat ion

000157 3419 1MG

Fairbanks 1Fairbanks North

64 5230.4

1480357.8
320.5

2364 .5 /720.7

7.63 /12 .28

Murphy Dome, AK
1License

Alaska Railroad Corporation

000 1573419 1 MG

FAIRBANKS 1Fairbanks North

6457 35.8

14813 53.4
140.3

2065 .9 / 629.7

(dBildeg)

AGL(ftlm)

(degrees)

Transmit Receive Antenna
Antenna Model

Gain 1Beamwidth

Antenna Height

Tilt

COMMSCOPE

HP4-107B

40.4 1 1.6

35.0 / 10.7

-0.412

COMMS COPE

HP4-107B

40.4 /1.6

73.0 / 22.3

0.329

Equipment
Equipment Model

Stability

ATPC 1Trigger Level

Fixed Losses Cm,Tx,Rx

(%)

(dBm)

(dB)

NOKIA

WVCE l l-L(2)-1024F40S-294 HP

0.00 1

No

7.3,0.0,0.0

NOKIA

WVC El l-L(2)-1024F40S-294 HP

0.001

No

7.8,0.0,0.0

Transmit Frequenc ies (MHz) 11465V 10975V

Murphy Dome AKEster Dome , AK ,
Mod /Lv i Designato r Traffic Tx Power (dBm) EIRP Rx Lvi Tx Power (dBm) EIRP Rx Lvi

(kbps) nom crd max IdBml IdBml nom crd max IdBm) (dBm)

QAM/1024 40MOD7W 294000': 29.0 ' " 62.1 -40.5 '));!m 29':6 ~ 61.6 'f!'M-40.5

Emissions
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• COMMUNICATIONS, INC.

File : W1811330-1
Updated PCN Major - Date: May 30, 2018

Path Data Sheet
812 Lexington Dr

Plano, Texas 75075

www.micronetcom.com

Page 1 of 1

Phone: 972-422-7200

Fax: 972-422-1900

epcn@micronetcom.com

Site Name, State

Call Sign 1Status

Company Name(s):

FRN 1Radio Service

City 1County

Latitude

Longitude

Azimuth

Elevation

ASR#

Distance

N(NAD 83)

W(NAD 83)

(degrees)

AMSL(ftlm)

(miles/km)

AKRR Fairbanks WT, AK

WQHN788 1License

Alaska Railroad Corporation

00015 73419 1MG

Fairbanks 1Fairbanks North

645053.9
14744 38.3
298.6

433. 1 1132.0

16.3 /26 .23

Murphy Dome, AK

1License

Alaska Railroad Corporation

0001573419 1 MG

FAIRBANKS 1Fairbanks North

645735.8
148 13 53.4
118.1

2065 .9 /629 .7

(dBi/deg)

AGL(ftlm)

(degrees)

Transmit Receive Antenna

Antenna Model

Gain 1Beamwidth

Antenna Height

Tilt

COMMSCOPE

HP6-59WC

39 .4 /1 .8

105.0 /32 .0

0.99

COMMSCOPE

HP8-59WA

41.9 / 1.4

92 .0 /28 .0

-1.167

Equipment

Equipment Model

Stability

ATPC 1Trigger Level

Fixed Losses Cm,Tx,Rx

(%)

(dBm)

(dB)

NOKIA

WVCE6 1-L(1)-512A30S-206 SP

0.001

No

6.5,0.0,0.0

NOKIA

WVCE6 1-L(1)-512A30S-206 SP

0.001

No

5.8,0.0,0.0

Transmit Frequencies (MHz)

Emissions

6123 .1V

AKRR Fairbanks WT, AK

6375.14V

Murphy Dome , AK

Mod/Lvl Designator Traffic Tx Power (dBm) EIRP Rx Lvi Tx Power (dBm) EIRP Rx Lvi

(kbps) nom crd max (dBm) (dBm) nom crd max (dBm) (dBm)

' QAM/512' 30MOD7W'" 206000
)1

30:5 w· ·· 63.4 t~37 . 2 " W'!!f'" 30.511\1,1 it"" 66.6 -37.2ce,



PATH CALCULATIONS - Appendix A
Utilizing diplexer filters

Summit
Telecom Solutions, Inc.

Ester Dome Murphy Dome

Latitude 645233.10 N 645735.70 N

Longitude 148 04 04.40 W 148 13 53.20 W

True azimuth (0) 320.52 140.37

Vertical angle (0) -0.41 0.33

Elevation (ft) 2363.00 2065.00

Antenna model HP4-107 (TR) HP4-107 (TR)

Antenna gain (dBi) 40.40 40.40

Antenna height (ft) 35.00 73.00

TX line model EW90 EW90

TX line unit loss (dB/lOO ft) 3.08 3.08

TX line length (ft) 80.00 95.00

TX line loss (dB) 2.46 2.93

Connector loss (dB) 0.50 0.50

TX filter loss (dB) 2.10 2.10

RX filter loss (dB) 2.20 2.20

Frequency (MHz) 11200.00

Polarizat ion Vertical

Path length (mi) 7.55

Free space loss (dB) 135.15

Atmospher ic absorption loss (dB) 0.19

Net path loss (dB) 65.23 65.23

Configuration MHSB MHSB

Radio model WVCE11-L2-1024F40S-294-30-HS WVCE11-L2-1024F40S-294-30-HS

TX power (dBm) 29.00 29.00

Emission designator 40MOD7W 40MOD7W

EIRP (dBm) 64.34 63.87

RX threshold criteria 1E-6 BER 1E-6 BER

RX threshold level (dBm) -61.50 -61.50

Receive signa l (dBm) -36.23 -36.23

Thermal fade margin (dB) 25.27 25.27

Dispersive fade margin (dB) 47.00 47.00

Dispersive fade occurrence factor 1.00

Effective fade margin (dB) 25.24 25.24

Climatic factor 1.00

Terrain roughness (ft) 140.00

C factor 0.26

Average annual tempe rature (OF) 28.87

Page 1 of 2



PATH CALCULATIONS· Appendix A
Utilizing diplexer filters

Ester Dome Murphy Dome

Fade occurrence factor (Po) 3.164E-003

Worst month multipath availability (%) 99.99905 99.99905

Worst month multipath unavailability (%) 0.00095 0.00095

Worst month multipath unavailability (sec) 24.87 - 24.87

Annual multipath availability (%) 99.99983 99.99983

Annual multipath unavailability (%) 0.00017

,~1.
0.00017

Annual multipath unavailability (sec) 52.22 52.22

Annual 2 way multipath availab ility (%) 99.99967]
Annual 2 way multipath unavailability (%) 0.00033

Annual 2 way multipath unavailability (sec) 104.45 I ~t.f f1C:C

Polarization Vert ical

Rain region Fairbanks, Alaska }-
Rain rate (mm/hr) 104.34

Flat fade margin - rain (dB) 25.27 IRain attenuation (dB) 25.24

Annual rain availability (%) 99.99999

Annual rain unavailability (min) 0.07 -
~ re(

Annual rain + multipath availability (%) 99.99966

~Annual rain + multipath unavailability (min) 1.81

Multipath fading method - Vigants - Barnett
Rain fading method - Crane

,...- ..
000

\ ~ <6 b ()
---=-~---
- l~ &'.b" 6 ,

Page 2 of 2



PATH CALCULATIONS - Appendix A
Utilizing diplexer filters

Fairbanks Water Tank Murphy Dome

Latitude 645054.30 N 645735.70 N

Longitude 147 44 38.80 W 148 13 53.20 W

True azimuth (0) 298.54 118.09

Vertical angle (0) 0.99 -1.16

Elevation (ft) 439.00 2065.00

Antenna model HP6-59 (TR) HP8-59 (TR)

Antenna gain (dBi) 38.60 41.50

Antenna height (ft) 105.00 92.00

TX line model EW63 EW63

TX line unit loss (dB/100 ft) 1.43 1.43

TX line length (ft) 180.00 115.00

TX line loss (dB) 2.57 1.64

Connector loss (dB) 0.50 0.50

TX filter loss (dB) 1.80 1.80

RX filter loss (dB) 2.10 2.10

Frequency (MHz) 6175.00

Polarizat ion Vertical

Path length (mi) 16.29

Free space loss (dB) 136.65

Atmospheric absorption loss (dB) 0.23

Net path loss (dB) 65.90 65.90

Configuration MHSB MHSB

Radio model WVCE61-Ll-512F30S-206-31.5-HS WVCE61-Ll-512F30S-206-31.5-HS

TX power (dBm) 30.50 30.50

Emission designator 30MOD7W 30MOD7W

EIRP (dBm) 64.23 68.06

RX threshold criteria 1E-6 BER 1E-6 BER

RX threshold level (dBm) -67.00 -67.00

Receive signal (dBm) -35.40 -35.40

Thermal fade margin (dB) 31.60 31.60

Dispersive fade margin (dB) 52.00 52.00

Dispersive fade occurrence factor 1.00

Effective fade margin (dB) 31.56 31.56

Climatic factor 1.00

Terrain roughness (ft) 140.00

C factor 0.26

Average annual temperature (OF) 28.73

Page 1 of 2



·PATH CALCULATIONS - Appendix A
Util izing diplexer filters

Summil
Teleco '" Inc.

Fairbanks Water Tank Murphy Dome

Fade occurrence factor (Po) 1.750E-002

Worst month multipath availab ility (%) 99.99878 99.99878

Worst month multipath unavailability (%) 0.00122 0.00122

Worst month multipath unavailability (sec) 32.07 32.07

Annual multipath availab ility (%) 99.99979 99.99979

Annual multipath unavailability (%) 0.00021 0.00021

Annual multipath unavailability (sec) 67.35 67.35

Annual 2 way multipath availability (%) 99.99957

Annual 2 way multipath unavailability (%) 0.00043

Annual 2 way multipath unavailability (sec) 134.70

Multipath fading method - Vigants - Barnett

Page 2 of 2



---------------~
ZAPALLO SAN LORENZO

Latitude 005314.02 N 011729.51 N

Longitude 079 31 44.10 W 078 50 42.36 W

True azimuth (0) 59.56 239.58

Vertical angle (0) -0.69 0.10

Elevat ion (m) 603.73 4.14

Antenna model SLU1878D6A (TR) SLU1878D6A (TR)

~(Y
Antenna file name slu1878d6a slu1878d6a

Antenna gain (dBi) 40.10 40.10

Antenna height (m) 50.00 40.00

~
Antenna model SLU1278S6 (DR) SLU1278S6 (DR)

Antenna file name slu1278s6 slu1278s6

Antenna gain (dBi) 37.30 37.30

Antenna height (m) 40.00 30.00

Frequency (MHz) 7575.00

Polarization Vertical

Path length (km) 88.27

Free space loss (dB) 148.97

Atmospheric absorption loss (dB) 0.89

Main net path loss (dB) 69.66 69.66

Diversity net path loss (dB) 72.46 72.46

Radio model ASNK7-AGS20_105M_32QAM ASNK7-AGS20_105M_32QAM

Radio file name asnk7_105m_32qa asnk7_105m_32qa

TX power (dBm) 26.00 26.00

Emission designator 28MOD7WET 28MOD7WET

EIRP (dBm) 66.10 66.10

RX threshold criteria lE-6 BER lE-6 BER

RX threshold level (dBm) -76.00 -76.00

Main receive signal (dBm) -43.66 -43.66

Diversity receive signal (dBm) -46.46 -46.46

Thermal fade margin (dB) 32.34 32.34

Dispersive fade occurrence factor 2.00

Effective fade margin (dB) 32.34 32.34

Geocl imatic factor 2.514E-005

Path inclination (mr) 10.00

Average annual temperature (0C) 21.91

Fade occurrence factor (Po) 5.370E-00l

SO improvement factor 9.36 1 9.36

ZAPALLO-SAN LORENZO.pI5 December 5, 2024



---------------~
ZAPALLO SAN LORENZO

Worst month multipath availability (%) 99.99665 99.99665

Worst month multipath unavailability (sec) 87.96 87.96

Annual multipath availability (%) 99.99880 99.99880

Annual multipath unavailability (sec) 377.02 377.02

Annual 2 way multipath availability (0/0) 99.99761

Annual 2 way multipath unavailability (sec) 754.05

Polarization Vertical

Rain region ITU Region P

0.01% rain rate (mm/hr) 145.00

Rain rate (mm/hr) 461.82

Flat fade margin - rain (dB) 32.34

Rain attenuation (dB) 32.34

Annual rain availability (0/0) 99.99999

Annual rain unavailability (min) 0.05

Annual rain + multipath availab ility (%) 99.99760

Annual rain + multipath unavailability (min) 12.62

Multipath fading method - Rec. ITU-R P.530-7/ 8
Rain fading method - Rec. ITU-R P.530-8/13 (file)

ZAPALLO-SAN LORENZO.pI5
December 5, 2024
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Path length (70.11 km)
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Arlington Frequency (MHz) =18500.0 Pilot Hill

Latitude 41 34 26.00 N K =1.33, 1.00 Latitude 411835.60 N
Longitude 106 13 03.20 W %F1 =100.00 Longitude 1052719.70 W
Azimuth 114.4r Azimuth 294.9r
Elevation 2647 m ASL Elevation 2686 m ASL
Antenna CL 13.7 m AGL Antenna CL 13.7 m AGL

CSI TELECOMMUNICATIONS, INC. CONSULTING ENGINEERS
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."

Arlington Pilot Hill,

Elevation (m) 2647.00 2686.08
Latitude 413426.00 N 411835.60 N

Longitude 106 13 03.20 W 105 27 19.70 W
True azimuth (0) 114.47 294.97
Vertical angle (0) -0.20 -0.27

Antenna model ANDR EW HP6-180F ANDR EW HP6-180F
Antenna height (m) 13.72 13.72
Antenna gain (dBi) 48.00 48.00

TX line type EWP-180 EWP-180
TX line length (m) 24.38 24.38

TX line unit loss (dB 1100 m) 19.39 19.39
TX line loss (dB) 4.73 4.73

Connector loss (dB) 0.50 0.50
"'

',DO f'.~~$ Frequency (MHz) 18500.00
Polarization Vertical

1.'i~ . C49l Path length (km) 70.11
Free space loss (dB) 154.73

( •Q0
Atmospheric absorption loss (dB) 4.37

Field margin (dB) 2.00
Net path loss (dB) 75.56 75.56

lAO p~'

Radio model TRuepo int 5218 40M OC3 TRuepo int 5218 40M OC3

- - TX power (watts) 0.13 0.13

4.'37 j h",.-,1.1 TX power (dBm) 21.00 21.00
EIRP (dBm) 63.77 63.77

RX thresho ld criteria BER 10-6 BER 10-6- RX threshold level (dBm) -73.50 -73.50

7'1. ('7 z RX signal (dBm) -54.56 -54.56
Thermal fade margin (dB) 18.94 18.94

Dispersive fade margin (dB) 50.00 50.00
Dispersive fade occurrence factor 0.00

~ Effective fade margin (dB) 18.94 I 18.94

IS4Jf 3 C factor 1.00
Fade occurrence factor (Po) 3.82E+00

7q,.\1 Average annual temperature (0C) 4.44

~ Worst month - multipath (%) 95.12229 95.12229

=7~~~
(sec) 128186 .20 128186.20

Annual - multipath (%) 99.02446 99.02446
(sec) 307646.89

- » ,

307646.89
~ (% - sec) 98.04892 - 615293 .78

Rain region B Polar Taiga

I1Ie1 Flat fade margin - rain (dB) 18.94 '?ft'O~

Rain rate (mm/hr) 9.05
Rain attenuation (dB) 18.92

Annual rain (%-sec) 99.94394 - 17677.57

~Annual multipath + rain (%-s~c) 97.99286 - 632971.35

f

Thu, Jan 15 2009
Arlington - Pilot Hill.pl4
Reliability Method - Vigants - Barnett . '-..J
Rain - Crane
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SIGNALTM: Fire Mutual Aid 153.770

Prop. model: Anderson-2D v1.00
Time: 50.0% Loc.: 50.0%
Prediction Confidence Margin: O.OdB
Climate: Continental Temperate
Land use (clutter): USGS-EDX format (.151 files)
Atmospheric Abs.: none
K Factor: 1.333

'. quick contours
.·1 i Study Grid Boundary

Received Power at remote

= -40.0dBmW
= -50.0 dBmW
= -60.0 dBmW
= -70.0 dBmW
= -80.0 dBmW
= -90.0 dBmW
= -100.0 dBmW
= -110.0 dBmW
= -118.0 dBmW
= ·118.0 dBmW

Display threshold level: -118.0 dBmW
RX Antenna - Type: OMNI
Height: 2.0 m AGL Gain: -2.15 dBd

Terrain elevations

Shaded relief illumination color

Sites

Site: GunnySack
N47°51'41.30" W 122°1T01.40" 193.9 m

SITE2 • Tx.Ht.AGL: 44.2 m Total ERPd: 106.67 W
Model: 1 directional -vertical/60 .0° 153.7700 MHz

SCALA LOG PERIODIC 60 DEGREES
DEMONSTRATE -148 dBW THRESHOLD

KILOMETERS

~ 0 ~

SNOHOMISH COUNTY
NON HIA TO CANADIAN MOBILE SERVICE

EDX - Tools for Wireless Design OCTOBER 28, 2004
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Reliability Analysis
Fade outage method: Vigants- Barnett
C paramo for Vigants-Barnett:
average prop. conditions: C=l
ITU-R terrain type: Inland
ITU-R refract. grad.: 20.0 %
External interf.: -150.0 dBmW
Dispersive fade margin: 80.0 dB
Ant. spacing (diversity): 0.0 m
Rain outage method: Crane
Rain region: f

SIG NAL®

Prop. model: Anderson-2D v1.00
Time : 50.00 % Loc.: 50.00 %
Margin: 0.00 dB
Climate: Continental Temperate
Atm. factor: none
K factors: 1.333, 1.000, 1.000
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Tx distance (km)

Transmitter Site: Tx
Name: FIRE MOBILE
Location :
N48°13'23.00" W122°29'29.00"
Site elevation : 130.8 m
Antenna height: 2.0 m
Pointing azimuth: 342.0 °
Transmitter power: 18.83 W
Trans. line loss: 0.41 dB
Other losses: 0.50 dB
Antenna gain: 2.14 dBd
Antenna file:
Total ERPi: 41.01 W

Name: Tx ->Rx
Frequency: 153.7700 MHz
Polarization: vertica l
Length: 117.20 km
Number of obstacles: 2
Excess path loss: 50.55 dB
Atm. absorption loss: 0.00 dB
Path loss for stats: 168.08 dB
Flat fade margin: -0.51 dB
Total fade margin: -0.51 dB
Annual fade outage: 15768000.00 s
Annua l rain outage : 0.00 s
Link availability: 50.0000 %

Receiv er Site: Rx
Name: CANADA
Location:
N49°13'30.00" W122° 59'25.00"
Site elevation: 135.3 m
Antenna height: 2.0 m
Pointing azimuth: 162.0 °
Trans. line loss: 0.41 dB
Other losses: 0.50 dB
Antenna gain: 2.14 dBd
Antenna file:
Received signal level: -118.57 dBmW

Notes
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G~ i ~ 4 4 .8
R~0: ~ TYPE <FCC CO~~ ) 2 4_K0 l

£ ·:"PF.· ~ i, j ~' Y <1.)

...0 ,10: j"i:j

~~ : SS I O~ D~SiGN~7GR

~REQ~E~Ci~S £:97.24V
f, 28E.,. 1 S~,

£375. l4V

· ·, :~· G ..·.7 ( .:" i · J

__ ~ !,,£ I... OS· ~;· ( L' B )

5 : ~. t:: '\iCtf'tlc"

CAl.~ SIGI'O
LATITUD~ (DOMMSS.S>
LONGITUDE (DDDMMSS.S)
G~D E~~V (:T AMS~)
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CO!)lS::'-:lrlCl-i. INC .
1307 GLENVILLE DRIVE
R I CHARDSO~. TX 75081

( , ; 1 4 j , ; 2·5 - :~· l ~)t:.

SIi'E A

\21 .. 0,z, '30~?l0

VIn:;:o
C=:5QitZl .l,F'':3

~ :C ~JwA~ ; ~~S0C 3 ATCS

rv,;'le,:::'; 1C': G

38 37 35.0
77 27 23.0

4171':'
A : ', : :, b

':::7~

7
AND~~ri CO~~O~A~ I~~

...HX .:. I{·-~ 1Z17:~ i<F
"-8. 4

c-;4S602

1140S.0~V llG85.00h 1 1G45.0~V

11445.00~ 11325.00V 11605.00H
11565.00V 11365.00H 11245.00V

VA

10S95.0~V

10E.75.00H
11075.001,1

38 53 29.0
77 7 55.0

3£5

/'fA65 \' 1 ~~ G

3c~. Ii'
e.• 12.0512100
VJDE0
25012,12\"9
10gS5.00H
1115S.00V
11115.0.zlH

f~50

£,

AND~~~ CO ~PO RA?r O~

U.-;X ~ el . .. ::' 07:-i RF
46. ~!

(FCC CODE ) 248602
Mi CROwAVE ASSOC IA7~S

,-£ 3 G..., -r (;:--r)

L! Nt:: c.os.s (rj E )

TY':'£:

GAjr-.
Rt:l DI O TYPE

sr ,.E: !\i -4:Vl r.

CAL.L SIGN
LATITUDE <DDMMSS.S)
LONGITUDE <ODOMMSS.S)
G~D ~~EV CFT AMSL)

'::'Oi.-Jf:" "': ( DB"' )
S TAE,ILI TY (10 )

,-OAD 1"\jt';
E~i SSi~~ D~S !G~~~O~

~REaUE~CIES 10755.~0v

lwn. 5. 0Q'rl
10·:;I15.0IZ!V
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PATH NO: 2

SITE A: WETA
SITE B: INDEPENDENT
SITE A: SITE B

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEA TELCOM
SYSTEM:VIRGINIA
TYPE RADIO: MA85T 07H TYPE CARR I ER: VIDEO
RF FREQUENCY (GHZ ): 6.175
RECEIVER IF BANDWIDTH (MHZ) : 30 .
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ ): 4000
CHAN DEV (KHZ): 40 00 PRE EMPHASIS CCIR
ENGINEER: L THELANER DATE:6 JAN 86

TOWER HEIGHT (FT) 300 225
MAIN ANTENNA HEIGHT (FT) 3 00 225
DIVERSITY ANTENNA HEI GHT (FT> (I 0
MAI N ANTENNA SIZ E (FT ) 10 10
DIVERSITY ANTENNA SIZE eFT) 0 0
MAIN ANTENNA GAIN <DB ) 4 3. 2 43.2
DIVERSITY ANTENNA GAIN <DB ) . 0 . 0
MAIN WAVEGUI DE LENGTH (FT ) 3 10 235
WAVEGUIDE LOSS (EW52 ) 1 '? DB/l OO (F T) <DB ) 3 .7 2 . 8• .L.

STACKING LOSS <DB) 1.5 1. 5
RADOME LOSS <DB ) .0 . 0

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TF.~ANSM I TTER OI.ITF'UT POWEF.'
MEDI AN RECEI VE D CARRIER LEVEL
RECEI VER THF~ESHOL. D

THERM AL FADE MARGIN

UNAVAILABI L I TY ONE-WAY
UNAVAILABILI TY ONE-WAY
RELIABI LITY NON DIV ERS IT Y

PATH 2 WAY UNAVABILITY
PATH 2 WAY UNAVABILI TY
PATH 2-WAY RELI AB IL I TY

<DB )
(M I )
CDB )
<DB )
<DB)
CDB)
<DB)
CDBI'n
iDBl' j )

iDBt1J
CDEl )

SECONDS

SECONDS ~

SE CCII ~n E. r

. 0
25. 3

140 .5
1.0

151. (I

86.4
64 . 6
3 : , . 6

- -2S' . (I

-7S' . (1

5 0. 0

. 0 0 0 0 0 0 6 27
19.8

99.999937

. 0 0 0 0 (1 12 5 4
39 . 558

99 .999875

-

------ Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1



PATH NO:

SITE A: WETA
SITE B: INDEPENDENT
SITE A: SITE B

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEA TELCOM
SYSTEM:VIRGINIA
TYPE RADIO: MA85T07H TYPE CARRIER: VIDEO
RF FREQUENCY (8HZ): 6.175
RECEIVER IF BANDWIDTH (MHZ): 30 .
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ): 4000
CHAN DEV (KHZ ): 4000 PRE EMPHASIS CCIR
ENGINEER: L THELANER DATE:6 JAN 86

TOWER HEIGHT (FT) 300 225
MAIN ANTENNA HEIGHT (FT> 300 225
DIVERSITY ANTENNA HEIGHT (FT) o o
MAIN ANTENtJA SIZE (FT) 1r, 1 ~,,.;;. ,.;;.

DIVERSITY ANTENNA SIZE (FT) 0 (I

MAIN ANTENNA GAIN <DB) 44.8 44.8
DIVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT) 310 ,.,~ C"

L ....·--1

WAVEGUIDE LOSS (EW52 ) 1. 2 DB /I00 (FT) <DB ) 3.7 2.8
STACKING LOSS <DB ) 1.5 1.5
RADOME LOSS <DB ) .0 .0

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSMITTER OUTPUT POWER
MrDJAN RECEI VED CARR I ER LEVEL
RECEIVE R THRESHOLD
THERMAL FADE MARGIN

UNAVAILABI LI TY ONE-WAY
UNAVAILABILIT Y ONE-WAY
RELIABILITY NON DIVERSITY

PATH 2 WAY UNAVABJL I TY
PATH 2 WAY UNAVABI L I TY
PATH 2-WAY RELIABILITY

LONG HAUL OBJ ECTIVE 2-WAY

-_.----,----------------

<DB)
(MI>
<DB)
<DB )
<DB)
<DB )
<DB )
([IBM )

( DBI-i )
( D£(I'l ':

<DB i

SECONDS

SECONDS ~

SECD I ~D f;; !

.0

140.5
1.0

151. 0
89.6
61.4

--:-=s. 8
- 7 9. 0

.000000300
9.5

99.999970

. 0 0 0 0 0 0 6 0 0
18.933

9'7'.999940

1S' . 900

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1



Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

PATH NO: 1

SITE A: WETA
SITE B: INDEPENDENT
SITE A: SITE B

CUSTOMER: OVERSEAS TELECOM
SYSTEM:VIRGINIA
TYPE RADIO: MA-12G TYPE CARRIER: VIDEO
RF FREQUENCY (GHZ ): 11.200
RECEIVER IF BANDWIDTH (MHZ ): 30 .
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ): 4000
CHAN DEV (KHZ): 4000 PRE EMPHASIS CCIR
ENGINEER: L THELANER DATE:6 JAN 86

TOWER HEIGHT (FT> 300 225 !
MAIN ANTENNA HEIGHT (FT> 300 225 !
DIVERSITY ANTENNA HEIGHT (FT:! 0 0 !
MAIN ANTENNA SIZE (FT) ~ ~!
DIVERSITY ANTENNA SIZE (FT) (I 0 !
MAIN ANTENNA GAIN <DB) 48.4 48.4
DIVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT> 310 235
WAVEGUIDE LOSS (WCI09) 1.3 DB/I00 (FT) <DB) 4.0 3 . 1
STACI<ING LOSS <DB ) 1.5 1.5
RADOME LOSS <DB ) .0 .0

• (I

25.3

59.9
2 7 . 0

145.6
1.0

156.7
96.8

-79. 0
46.1

<DB)
(MU
<DB)
<DB)
<DB)
<DB)
<DB)
<DBI'1)
<D BI'1 )
<DBM)
<DB)

L E'v'E L.

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSMI TTER OUTPUT POWER
MEDIAN RECEIVE D CARRIER
RECEIVER THRESHOLD
THERMAL FADE MARGIN

------------------------------_._------------------------------------I

. 000002803
88.4

99.999720
SECONDS

UNAVAILABILITY ONE-WAY
UNAVAILABILITY ONE-WAY
RELIABILITY NON DIVERSITY

------------------------------------------_._--------------------------I

PATH 2 WAY UNA VABI LI TY
PATH 2 WAY UNAVABILITY
PATH 2- WAY RELIABILITY

SECONDS !
.00 0005606

176.796
99.99943 9

LONG HAUL OBJECTIVE 2- WA Y SECOI\jDS ! 19. c;'OO

---------------------_._----_._------------
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RAINFALL OUTAGE CALCULATION
=============================================================================
TRANSMIT SITE
RECEIVE SITE

WETA
INDEPENDENT

RAIN OUTAGE METHOD
- 1s t & 2nd RAIN RATES- MM/YR
1st & 2nd RAIN TIMES - MIN/YR
FREQUENCY BAND-6HZ

-PATH DISTANCE -MI
FADE MARGTN IN DB

-WET RADOME LOSS-DB

u.S.
173
1
11.2
2 5 . 3
46.1
2

41
100

POLARIZATION
-ANNUAL RAIN OUTAGE-MINUTES/YEAR

~POLARI ZATION
ANNUAL RAIN OUTAGE-MIN UTES / YEAR

HORIZONTAL
77.9

VERTICAL
53 .8

-NOTE: CALCULATIONS OF THE RAIN OUTAGES PER YEAR ARE BASED ON
EXTRAPOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYPICALLY SEVERAL MINUTES IN DURATION BUT MAY OCCUR ONLY ONCE
OVER A PERIOD OF SEVERAL YEARS

-------- Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

PATH NO:

SITE A: WETA
SITE B: INDEPENDENT
SITE A: SITE B

CUSTOMER: OVERSEAS TELECOM
SYSTEM:VIRGINIA
TYPE RADIO: MA-12G TYPE CARRI ER: VIDEO
RF FREQUENCY (GHZ): 11.200
RECEIVER IF BANDWIDTH (MH Z): 30 .
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ): 4000
CHAN DEV (KHZ): 4000 PRE EMPHASIS CCIR
ENGINEERs L THELANER DATE:6 JAN 86

TOWER HEIGHT (FT> 300 ! 225
MAIN ANTENNA HEIGHT (FT) 300 ! 225 !
DIVERSI TY ANTENNA HEIGH1 (FT) (I ! (I !
MAIN ANTENNA S I ZE (FT) ~! 12 !-DIVERSITY ANTENNA SIZE (FT> (I ! (I !
MAIN ANTENNA GAIN <DB) 49.8 49.8
DIVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT) 3 10 235
WAVEGUIDE LOSS (WCI09) 1. 3 DB/I0(l (FT) <DB} 4.0 3.1
STACKING LOSS <DB ) 1.5 1.5
RADOME LOSS <DB ) .0 .0

.0
25 .. 3

145.6
1.0

156.7
99.6
57.1
'2 7. (I

-30 .3.
-79.0

48.9

<DB)
(MI>
<DB)
<DB)
<DB)
<DB)
<DB)
<DBM)
(l)BI'D
<DBM)
<DB)

LE'JEL

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSMI TTER OUTPUT POWER
MEDIAN RECE1 VE D CARRIER
RECEIVER THRESHOLD
THERMAL FADE MARGIN

---------------------------------------------------------------------I

.000001471
46.4

99.999853
SECONDS

UNAVAILABILITY ONE-WAY
UNAVAILABILITY ONE-WAY
RELIABILITY NON DIVERSITY

--------------------------------------------------------_._----------I

PATH 2 WA Y UNAVABILIT Y
PATH 2 WA Y UNAVABILITY
PATH 2-WAY RELIABILITY

SECONDS !
. 000002942

92.784
99. 99970t.

LONG HAUL OBJECTIVE 2-WAY SECONDS ! 19.900

-_.---_._---------------------_._-------------
Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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RAINFALL OUTAGE CALCULATION
=============================================================================
TRANSMIT SITE
RECEIVE SITE

RAIN OUTAGE METHOD
~st & 2nd RAIN RATES- MM/YR
_1s t & 2nd RAIN TIMES - MIN/YR
~REQUENCY BAND-GHZ
~~TH DISTANCE -HI
FADE MARGIN IN DB
WET RADOME LOSS-DB

-
POLARIZATION
~NNUAL RAIN OUTAGE-MINUTES/YEAR

POLARI ZATION
ANNUAL RAI N OUTAGE-M INUTES/YEA R

WETA
INDEPENDENT

U.S.
173
1
11.2

48.9
2

HORIZONTAL
68.4

VERTICAl.
44.2

41
10(1

NOTE: CALCULATIONS OF THE RAIN OUTAGES PER YEAR ARE BASED ON
EXTRAPOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYPICALLY SEVERAL MINUTES IN DURATION BUT MAY OCCUR ONLY ONCE
OVER A PERIOD OF SEVERAL YEARS

______ Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUS10MER: OVEF,SEAS TELECOM PATH NO: ~)

L

SYSTEM:VIRGINIA
TYPE RADIO: MA-12G TYPE CARRIER: VIDEO
RF FREQUENCY (GHZ): J 1. 200
RECEIVER IF BANDWIDTH (MHZ) : 3(J.

CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ) : 40(l(J SITE A: WETA
CHAN DEV O<HZ) : 4000 PRE EMPHASIS CCIR SITE B: INDEPENDENT
ENGINEER: L THELANER DATE:6 JAN 86 SITE A: SITE B

TOWER HEIGHT (FT) 30(1 225
MAIN ANTENNA HEIGHT (FT) 300 ! .., .... .". !4 ...:: ....•
DIVERSITY At..: TENNA HEIGHT (FT) (I ! (l !
MAIN ANTENNA SIZE (FT) .JJl... ! .l.2- !
DIVERSITY ANTENNA SIZE {FT> o ! (, t

MAIN ANTENNA GAIN <DB) 48.4 48.4
DIVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT) 310 235
WAVEGUIDE LOSS (WCI(9) 1.3 DB/100 (FT) <DB) 4.0 3. 1
STACKING LOS~; <DB) 1.5 1.5
RADOME LOSS <DB) .0 .0

.0

2 8.5

25.3
145.6

1.0
156.7
96.8
59.9

-,31.4
-79.0
47.6

<DB)
(MI>
<DB)
<DB)
<DB)
<DB)
WB)
(DB~n

( DBt-il
(811)
<DB)

L E'·j EL

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSMITTER OUTPUT POWER
MEDIAN RECE IVED CARRI ER
RECEIVER lHRESHOLD
THERMAL FADE MARGIN

---------------------._----------------------------------------------I

.000001984
62.6

99.999802
SECONDS

UNAVAILABILITY ONE-WAY
UNAVAILABILITY ONE-WAY
RELIABILITY NON DIVERSITY

--------------------_._-----------------------------------------------I

PATH 2 WAY UNAVABILITY
PATH 2 WAY UNAVABILITY
PATH 2-WAY RELIABILITY

SECONDE; !
. 000003ge8

125.162
99.999603

LONG HAUL OBJE CTIVE 2-WAY SECONDS ~ 19.900

__a ----- Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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RAINFALL OUTAGE CALCULATION
=====c=======================================================================
TRANSMIT SITE

"""RECEIVE SITE

~AIN OUTAGE METHOD
-1s t &. 2nd RAIN RATES- MM/YR
1st &. 2nd RAIN TIMES- MIN/YR
~REQUENCY BAND-GHZ
PATH DISTANCE -MI
FADE MARGIN IN DB
~ET RADOME LOSS-DB

i=>OLARI ZATION
ANNUAL RAIN OUTAGE-MINUTES/YEAR

POLARIZA1ION
~NNUAL RAIN OUTAGE-MINUTES/YEAR

WETA
INDEPENDENT

u.s.
173
1
11.2
25. 3
47 .6
2

HORIZONTAL
73

VERTI CAL
48.2

41
100

~OTE: CALCULATIONS OF THE RAIN OUTAGES PER YEAR ARE BASED ON
EXTRAPOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYPICALLY SEVERAL MINUTES IN DURATION BUT MAY OCCUR ONLY ONCE
OVER A PERIOD OF SEVERAL YEARS

-------- Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELECOM PATH NO: 1
SYSTEM:VIRGINIA
TYPE RADIO: MA-12G TYPE CARRIER: VIDEO
RF FREQUENCY (GHZ): J 1 .200
RECEIVER IF BANDWIDTH (MHZ> : 30.
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (VHZ): 4000 SITE A: WETA
CHAN DEV (KHZ): 400(l PRE EMPHASIS CCIR SITE B: INDEPENDENT
ENGINEER: L THELANER DATE:6 JAN 86 SITE A: SITE B

I
t
I
I

.0

2 8. 5

145.6
1.0

156.7
99.6
57.1

--28 . 6
-79.0
50.4

(DB)
(M I)

(DB)
(DB)
(DB)
<DB)
(DB)
(DBM)
(DBI'D
(DBM)
([IB)

LEVEL.

TOWER HEIGHT (FT> 300 225
MAIN ANTENNA HEIGHT (FT) 3 0 0 , 225 !
DIV ERS I TY ANTENNA HEIGHT eFT) o t 0 ~

MAIN ANTENNA SIZE (FT> ....U- ' 12 !-DIVERSITY ANTENNA SIZE (FT> (I ~ 0 !
MAIN ANTENNA GAIN <DB) 49.8 49.8
DJVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT> 3 10 235
WAVEGUIDE LOSS (WCI09) 1. 3 DB /100 (FT> <DB) 4.0 3.1
STACt<ING LOSS <DB ) 1.5 1.5
RADOME LOSS (DB) .0 .0

----- - -- - ---- - - - --- - - - - --- - - - --- - --- - - - - - - --- - - - - - - - -- - --- - - ---- - - - --
IOTHER LOSSES

PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSM I TTER OUTPUT POWER
11F rI J AN f~ ECE 1VEn CARr;: I ER
RECEIVER THRESHOLD
THERMAL FADE MARGIN

UNAVAILABILI TY ONE-WAY
UNAVAILABILITY ONE-WAY
RELIABILITY NON DIVERSITY

SECONDS
.0(10001041

32.8
99.999896

PATH 2 WAY UNAVABILITY
PATH 2 WAY UNAVABILITY
PATH 2-WAY RELIABILITY

SECONDS !
• 000(l0 2 ()£l 3

65.686
99.999792

LONG HAUL OBJEC TI VE 2 - WAY SECONDS ~ 1S' . 900

Approved For Release 2011/05/31 : CIA-RDP88-01418RO~Q200130007-1
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RAINFALL OUTAGE CALCULATION
========================:====================================================
TRANSMIT SITE
RECEIVE SITE

RAIN OUTAGE METHOD
l~t & 2nd RAIN RATES- MM/YR

-1st & 2nd RAIN TIMES- MIN/YR
FREQUENCY BAND-GHZ

-PATH DISTANCE -MI
FADE MARGIN IN DB

-WET RADOME LOSS-DB

POLARIZATION
-ANNUAL RAIN OUTAGE-MINUTES/YEAR

_POLARIZATION
ANNUAL RAIN OUTAGE-MINUTES/YEAR

WETA
INDEPENDENT

U.S.
173
1
11.2

50.4
2

HORIZONTAL
62.7

VERTICAL
3 9 . 6

41
100

-NOTE: CALCULATIONS OF THE RAIN OUTAGES PER YEAR ARE BASED ON
EXTRAPOLATIONS OF L.ONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYPICALLY SEVERAL MINUTES IN DURATION BUT MAY OCCUR ONLY ONCE
OVER A PERIOD OF SEVERAL YEARS

----_.._----------------------------------
Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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PAGEl 1 OF 1
COMSEARCH, INC.

1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

(214) £:35-3156

01/07/8£

SITE A

85.915

ANDREW CORPORATION
HPE,-220
49.7

2YFM01
MIA COM VIDEO SYSTEMS INC
BV88U4MA23CC
18.0
0.030000
VIDEO
25000F9
21625.00V 21525.00V
21325.00V

5.22 KM

21675.00H
2142S.00V

SITE Et

VA ARLIN6 <WETA) VA

41.0 38 53 29.0
19.0 77 7 55.0

365
AD101€.

300

ROSSLYN

ANDREW CORPORATION
HP6-220

49.7
2VFM01
MIA COM VIDEO SYSTEMS INC
BV88U4MA23CC
18.0
0.030000
VIDEO
25000F9
22825.00V 22725.00V
2252S.00V

3.24 MI
f:E,S.953

GAIN
RADIO TYPE <FCC CODE)

SITE NAME
CALL SIGN
LATITUDE (ODMMSS.S) 38 53
LONGITUDE <DDDMMSS.S) 77 4
GND ELEV <FT AMSL) 100
PRIMARY ANT (FCC COOE)A0101G

HEIGHT <FT) 130
LINE LOSS <DE)
TYPE

POWER< OBM)
STAEILITY (,,)
LOADING
EMISSION DESIGNATOR
FREQUENCIES 22875.00H

22G25.00V
DISTANCE
BEARI NG <DEGREES)

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1
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PAGEs 1 OF 1
COMSEARCH, INC.

13007 GLENVILLE DRIVE
RICHARDSON, TX 75~81

(214) 235-315£

01/07/8£

SITE A

ANDREW CORPORATION
HP6-e20
49.7

2YFM01
MIA COM VIDEO SYSTEMS INC
BV88U4MAE:3CC
1B.0
0.0300000
VIDEO
2S0000F9
220075.0eH 2212S.0oev
2222S.0ev 2227S.000H
22375.000H

5.22 KM
as.9i5

2202s.eev
22175.0eH
2232S.00V

SITE B

VA ARLING (WETA) VA

41.0 38 ~3 e9.S
19.0 77 7 ~5.(4

3£5
ADle!£

3000

ROSSLYN

2£5.953

ANDREW CORPORATION
HP£-220
49.7

2YFM01
MIA COM VIDEO SYSTEMS INC
BvaaU4MA23CC
18.0
0.030000
VIDEO
25000oF9
23275.000H 23325.00V
23425.000'1 23475.00H
23575.00H

3.24 MI

GAIN
RADIO TVPE <FCC CODE)

DISTANCE
BEARI NG <DEGREES>

SITE NAME
CALL SIGN
LATITUDE (DDMMSS.S) 38 ~3

LONGITUDE <DDDMMSS.S) 77 4
GND ELEV (FT AMSL) lee
PRIMARY ANT <FCC CODE)AD101£

HEIGHT <FT) 130
LINE LOSS <DEi)
TYPE

POWER ( DBM)
STABILITY (,,)
LOADING
EMISSION DESIGNATOR
FREQUENCIES e322S.00V

2337S.00H
23S2s.e0V
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~ATITUD£ <DDMMSS.5)
LONGITUDE <DDDMMSS.S)
GND £~~V (~T AMS~)
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77 4 19.0

100

38 53 29.0
77 7 55.0
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELCOM PATH NO:
SYSTEM:VIRGINIA
TYPE RADIO: MA2YFM01 TYPE CARRIER: VIDEO
RF FREQUENCY (GHZ): 23.275
RECEIVER IF BANDWIDTH (MHZ) : 30.
CHANNEL LOADING: 1
CALCULATED CHANNEL SLOT (KHZ) : 40(10 SITE A: ROSSLYN
CHAN DEV (KHZ) : 4000 PRE EMPHASIS CCIR SITE B: WETA
ENGINEER: L THELANER DATE:6 JAN 86 SITE A: SITE B

TOWER HEIGHT (FT> 130 300
MAIN ANTENNA HEIGHT (FT> 130 300
DIVERSITY ANTENNA HEIGHT (FT> (I 0
MAIN ANTENNA srZE (FT) 6 6
DIVERSITY ANTENNA SIZE (FT> (I 0
MAIN ANTENNA GAIN <DB) 49.7 49.7
DIVERSITY ANTENNA GAIN <DB) .0 .0
MAIN WAVEGUIDE LENGTH (FT) ..., 2..:.

WAVEGUIDE LOSS (EW220) 8.7 DB /100 (FT> <DEll .2 .2
STACI< ING LOSS <DB) 1.0 1.0
RADOME LOSS <DB) .0 .0

OTHER LOSSES
PATH LENGTH
SPACE LOSS
FIELD MARGIN (LOSS)
TOTAL LOSSES
TOTAL GAINS
NET PATH LOSS
TRANSMITTER OUTPUT POWER
MEDIAN RECEIVED CARRIER LEVEL
RECEIVER THRESHOLD 10 - 3 BER
THERMAL FADE MARGIN

<DB)
(MI)
<DB)
<DB)
<DB)
<DB)
<DB)
<DBM)
(DBI'D
<DBrD
<DB)

.0

134.0
1.0

137.4
99.4
38.0
18.0

-20.0
-76. 0

=;6. (l

-----------------------------------------_._--------------------------UNAVAILABI LITY ONE-WAY I .000000001
UNAVAILABILITY ONE-WAY SECONDS .0
RELIABILITY NON DIVERSITY 100.000000

PATH 2 WAY UNAVABILITY
PATH 2 WAY UNAVABILITY
PATH 2-WAY RELIABILITY

LONG HAUL OBJECTIVE 2-WAY

SECONDS !

SECONDS !

. 000000002
.075

100.000000

2.500

---------------~-----------_._-------------
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RAINFALL OUTAGE CALCULATION
~==c=================== ~=======:============c===========:=~===================

"TRANSNIT SITE
RECEIVE SITE

-RA J N 0l'1 AGE METHOP
1st ~ 2nd RAIN RATES- MM/YR

- 1s t & 7nd RAIN TIMES- MIN/YR
_FREQUENCY BAND-GHZ
PATH DISTANCE -MJ

-FADE MARGIN IN DB
WET RADOME LOSS-DB

_POL.ARI7ATION
ANNUAL RAIN OUTAGE-MINUTES/YEAR

-POLARI ZATION
_ANNUAL RA I N OUTAGE -.MI NI.ITES I YEA1=;:

ROSSLYN
WETA

u.s.
173
1
23.275

56
4

Hor~ I ZONTAL
18.4

VERTICAL
10.7

41
1(11)

NOTE: CALCULATIONS OF THE RAIN OUTAGES PER YEAR ARE BASED ON
EXTRAPOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYPICALLY SEVERAL MINUTES IN DURATION BUT MAY OCCUR ONLY ONCE
OVER A PERIOD OF SEVERAL YEARS

!
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Company: DEMO

1. INTRODUCTION

Project: Sample

RACOM provides this RF Path Study to help establish reliable communications for your SCADA or Telemetry application.
As a leading manufacturer of Radio modems , Microwave links and Industrial cellular routers , we have unparalleled
expertise in the area of wireless commun ications. Our extensive RF and wireless communications experience provides us
with the insight and foresight to ensure our product lines provide the most reliable communication links/systems.
We conduct detailed radio path studies, to determine the feasibility of radio communications for your system. The study
involves a digital terrain model, based on SRTM hgt and bil files (1 arc second - USA, 3 arc seconds - worldwide) as well
as a Clutter 1 arc second Global Land Cover Characteristics (GLCe) model.

Path calculations are used to select a reliable mode for an application by optimizing the following :
• RipEX radio modem operation mode
• Repeater requirements
• Antenna/tower heights
• Antenna type and gain
• Coaxial feed line length
• RF network user bandwidth calculation

The RF path study was performed using the professional propagation software Pathloss v. 5.1.
Pathloss is a comprehensive RF planning tool that is well-suited to planning and optimizing Point to Point microwave
links or Point to Multipoint UHFIVHF/SHF radio links operating in the 30 MHz to 100 GHz frequency range.

Pathloss uses terrain and land cover databases to calculate radio path attenuation for each individual radio link. Antennas
and radio data are used to calculate suitable scenar ios for radio linking. All location dependent parameters are determined
from the site coordinates and ruggedness of terrain is automatically calculated .

The ITU-R P837-3 database is included . Rain attenuation calculations are based on site coord inates for all rain data­
sources. The reflections and multipath modules use a constant gradient ray trace method as a precursor to determine if
the path geometry supports specular reflection and the location of the reflective plane.

The degree of accuracy relies on the publicly available SRTM3 data-set used in the terrain model. The availability
indicators have been calculated using current ITU-R P.530-15 and references .

Notice:
RACOM provide these calculated values on an as-is basis. The study is intended to assist in your purchasing decisions by
illustrating the capabilities of RipEX radio-modems .
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3. Site list

Centre

Remote #1

Remote #2

Remote #3

Remote #4

Remote #5/Repeater #1

Remote #6

4. Network topology

4933 42.01 N

492658.99 N

492939.01 N

492521.00 N

493038.99 N

493327.00 N

493127.98 N

015 57 31.00 E

016 20 43.01 E

016 12 28.01 E

016 16 09.01 E

016 15 01.01 E

016 17 16.01 E

016 16 34.00 E

Project: Sample
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5. Individual links calculation

Transmission summary (Remote #5/Repeater #l -Remote #6.pI5)

750

700

650

I
c
.e
~ 600
Q)

ill

550

500

450

0 0.5 1.0 1.5 2.0

Path length (3.77 km)

2.5 3.0 3.5

F = 406 00 MHz K = 1 33 %F1 = 100 0 60 0. ,

Remote #5/Repeater #1 Remote #6

Latitude 4933 27.00 N 49 3127.98 N

Longitude 016 17 16.01 E 016 16 34.00 E

True azimuth n 192.94 12.93

Vertical angle (0) -2.99 4.09

Elevation (m) 700.34 517.34

Antenna model Douple dipole (TR) SA400.5 (TR)

Antenna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00

TX line model RG-213 RG-213

TX line length (rn) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

Frequency (MHz) 406.00
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Polarization Vertical

Path length (km) 3.78

Free space loss (dB) 96.18

Atmosphe ric absorption loss (dB) 0.01

Radio model RipEX RipEX

TX power (watts) 5.01 5.01

Receive signal (dBm) -88.39 -88.39

Thermal fade margin (dB) 22.61 22.61

Annual location availability (%) 100.00000 100.00000

Annual multipath availability (%) 99.45303 99.45303

Transmission summary (Remote #5Repeater #l-Remote #4.pI5)

700 ~~!P~s....._=-:::::::::"""_f.=_--_1_---f_--+---i_--__+---+---+___--_+---_l_--1

750 -+----~' -.- .-.----..---.----l---+_---+----t----t----t----t--~.---+---I

550 ..+-- - - -1-- - '--+-.- - ---!- -,;-- -+- - - -+-- - - +-- --"'-H b-- -'-"""-+,,--- - -+-- - - -j-- - - t-- - 1

600 4-- - - +-'++-- - +-- - ·-+----1-

E
-; 650 -+--.L-.:.jh.+---+-----l.....:::::::::-.""=-f:::::--.....;::::--+--=""-~,___-_1f__--__+---+---_l_---t_--1
o

.~

>
Ql

m

o 0.5 1.0 1.5 2.0 2.5 3.0

Path length (5.86 km)

3.5 4.0 4.5 5.0 5.5

F =406 00 MHz K = 1 33 %F1 = 100 0 60 0. ,

Remote #5/Repeater #1 Remote #4

Latitude 493327.00 N 493038.99 N

Longitude 016 17 16.01 E 016 15 01.01 E

True azimuth (0) 207.62 27.59

Vertical angle (0) -1.48 1.44

Elevation (m) 700.34 570.00

Antenna model Douple dipole (TR) SMOO.5 (TR)

Antenna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00
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TX line model RG-213 RG-213

TX line length (m) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

Frequency (MHz) 406.00

Polarization Vertical

Path length (km) 5.86

Free space loss (dB) 100.00

Atmospheric absorption loss (dB) 0.02

Radio model RipEX RipEX

TX power (watts) 5.01 5.01

Receive signal (dBm) -59.26 -59.26

Thermal fade margin (dB) 51.74 51.74

Annual location availability (%) 100.00000 100.00000

Annual multipath availabil ity (%) 99.99933 99.99933

Transmission summary (Remote #5Repeater #l -Remote #3.pI5)
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o 1 2 3 4 5 67 8

Path length (15.08 km)

9 10 11 12 13 14

F = 406 00 MHz K =133 %F1 = 1000 60 0. .
Remote #5/Repeater #1 Remote #3

Latitude 493327.00 N 492521.00 N

Longitude 016 17 16.01 E 016 16 09.01 E
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True azimuth n 185.14 5.12

Vertical angle (0) -0.63 0.98

Elevation (m) 700.34 560.99

Antenna model Douple dipole (TR) SA400 .5 (TR)

Antenna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00

TX line model RG-213 RG-213

TX line length (m) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

Frequenc y (MHz) 406 .00

Polarization Vertical

Path length (km) 15.08

Free space loss (dB) 108.20

Atmospheric absorp tion loss (dB) 0.04

Radio model RipEX RipEX

TX power (watts) 5.01 5.01

Receive signal (dBm) -76.90 -76.90

Thermal fade margin (dB) 34.10 34.10

Annua l locat ion availability (CAl) 100.00000 100.00000

Annual multipath availability (CAl) 99.96115 99.96115

Transmission summary (Remote #5Repeater #l -Remote #2.pI5)

Project: Sample
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98764 5

Path length (9.12 km)

32

--r------t----+I~_---r____t___+______+____-.------r____t__-_____+__I750

700

650
:§:
c
.2
iii 600>
QJ

W

550

500

450

0 1

F = 406 00 MHz K = 1 33 %F1 = 100 0 60 0..
Remote #5/Repeater #1 Remote #2

Latitude 493327.00 N 492939.01 N

Longitude 016 17 16.01 E 016 12 28.01 E

True azimuth (0) 219.46 39.40

Vertical angle (0) -0.88 0.82

Elevation (m) 700 .34 583 .67

Antenna model Douple dipole (TR) SMOO .5 (TR)

Ante nna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00

TX line model RG-21 3 RG-213

TX line length (rn) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

Frequen cy (MHz) 406.00

Polarization Vertical

Path length (km) 9.12

Free space loss (dB) 103.84

Atmospheric absorption loss (dB) 0.02

Radio mode l RipEX RipEX

TX power (watts) 5.01 5.01

Rece ive signal (dBm) -64.42 -64.42
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Thermal fade margin (dB) 46.58 46.58

Annual location availability (%) 100.00000 100.00000

Annual multipath availability (%) 99.99780 99.99780

Transmission summary (Remote #5Repeater #l-Remote #1.pI5)
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a 1 2 3 4 567

Path length (12.69 km)

8 9 10 11 12

F =406 00 MHz K =1 33 %F1 - 100 a 60 a- . .
Remote #5/Repeater #1 Remote #1

Latitude 49 3327.00 N 492658.99 N

Longitude 016 17 16.01 E 016 20 43.01 E

True azimuth (0) 160.82 340.86

Vertical angle r) -1.29 4.69

Elevation (m) 700.34 314.33

Antenna model Douple dipole (TR) SA400.5 (TR)

Antenna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00

TX line model RG·213 RG·213

TX line length (rn) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

Frequency (MHz) 406.00

Polarization Vertical

Path length (km) 12.70
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Free space loss (dB) 106.71

Atmospheric absorption loss (dB) 0.03

Radio model RipEX RipEX

TX power (watts) 5.01 5.01

Receive signal (dBm) -119.79 -119.79

Thermal fade margin (dB) -8.79 -8.79

Transmission summary (Remote #5Repeater #1-Centre.pI5)
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Path length (23.82 krn)

16 18 20 22

F - 406 00 MHz K - 1 33 %F1 - 100 0 60 0- - - . .
Remote #5/Repeater #1 Centre

Latitude 4933 27.00 N 49 3342.01 N

Longitude 016 1716.01 E 015 5731.00 E

True azimuth n 271.24 90.99

Vertical angle C) -0.27 0.30

Elevation (m) 700.34 625.66

Antenna model Douple dipole (TR) SA400.5 (TR)

Antenna gain (dBd) 5.10 6.00

Antenna height (m) 25.00 6.00

TX line model RG-213 RG-213

TX line length (rn) 8.00

TX line loss (dB) 1.22

Connector loss (dB) 0.50 0.50

RACOM RADIO PATH STUDY 10/11



Company: DEMO

Frequency (MHz) 406.00

Polarization Vertical

Path length (km) 23.82

Free space loss (dB) 112.18

Atmospheric absorption loss (dB) 0.06

Radio model RipEX RipEX

TX power (watts) 5.01 5.01

Receive signal (dBm) -94.85 -94.85

Thermal fade margin (dB) 16.15 16.15

Annual location availability (%) 99.99729 99.99729

Annual multipath availab ility (%) 97.60052 97.60052

6. Summary & Recommendations

Project: Sample

Centre

Remote #1
geHjHe

Remote #5/ Remote #2 Double Directional -64,42 46,58

Repeater #1
dipole YAGI RipEX 5

Remote #3 QV400.2R SA400.5 (TR) -76,9 34,1
(TR)

Remote #4 -59,26 51,74

Remote #6 -88,39 22,61

Link signal strength must have a 20 dBm fade margin as an absolute minimum, to provide better than 99%
communications reliability. Highly reliable systems (99.9% reliabil ity) have fade margins of 25 dBm or higher: the signal
strength must be 25 dB higher than radio receiver sensitivity.

Direct links would result in successful and reliable commun ications - signal strength (RSS) numbers would be between ­
40 dBm and -95 dBm for 2 level CPFSK. Calculated signal strengths over -95 dBm would not result in reliable
communications.
If the path is longer than 10 kms, we recommend verificat ion of link availability by field test.
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a 1 2 3 4 5
Path length (10 .05 mi)

6 7 8 9

IOC Tower- A Frequency (MHz) =11200.0 Healy Heights

Latitude 452153.70 N K =1.33, 1.00 Latitude 452921.40 N
Longitude 122 48 14.90 W %Fl =100.00, 60.00 Longitude 122 41 48.60 W
Azimuth 31.24 0 Azimuth 211.320

Elevation 246 ft ASL Elevation 1025 ft ASL
Antenna CL 55.0 ft AGL Antenna CL 135 .0 ft AGL
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11 'GHz - MHSB/HP Radio

IOC Tower - A Healy Heights

Latitude 45 2153.70 N 452921.40 N

Longitude 1224814.90 W 122 41 48.60 W

True azimuth (0) 31.24 211.32

Vertical angle (0) 0.87 -0.98

Elevation (tt) 246.00 1025.00

Antenna model HP8-107-P1A (TR) VHLP6 -11W-6WH/A (TR)

Antenna gain (dBi) 46.40 44.00

Antenna height (tt) 55.00 135.00

TX line model EW90 EW90

TX line unit loss (dB/100 tt) 3.08 3.08

TX line length (tt) 105.00 195.00

TX line loss (dB) 3.23 6.01

Connector loss (dB) 0.40 0.40

TX filter loss (dB) 2.70 2.70

RX filter loss (dB) 2.90 2.90

Frequency (MHZ) 11200.00

Polarization Vert ical

Path length (mi) 10.05

Free space loss (dB) 137.63

Atmospheric absorption loss (dB) 0.26

Net path loss (dB) 63.12 63.12

Configuration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR11-L1024A40-294 95MPR11-L1024A40-294

Emission designator 40MOD7W 40MOD7W

Climatic factor 1.00

Terrain roughness (tt) 95.45

C factor 0.43

Average annual temperature (OF) 47.56

Fade occurrence factor (Po) 1.227E-002

Polarizat ion Vertical

Rain region Portland , Oregon
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11#GHz - MHSB/HP Radio

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) marg in -
(dBm) level (dBm) (dBm) margin (dB) multipath (dB)

1024294 30.00 30 .00 -58.50 -58.50 70 .07 64 .89 -33.12 -33.12 25.38 25.38 25 .38 25.38

512267 31.00 31.00 -61.70 -61.70 71.07 65.89 -32.12 -32.12 29.58 29.58 29.58 29.58

256238 32.00 32.00 -65.10 -65 .10 72 .07 66 .89 -31.12 -31.12 33 .98 33.98 33.98 33 .98

128207 32 .50 32.50 -68.10 -68.10 72 .57 67.39 -30.62 -30.62 37.48 37.48 37.48 37.48

64179 32.50 32.50 -71.00 -71.00 72.57 67.39 -30.62 -30.62 40.38 40.38 40 .38 40.38

32145 32.50 32 .50 -73.40 -73 .40 72.57 67.39 -30.62 -30.62 42 .78 42.78 42.78 42.78

16115 32.50 32 .50 -76.80 -76.80 72.57 67.39 -30.62 -30.62 46 .18 46 .18 46.18 46.18

455 32 .50 32 .50 -87 .50 -87.50 72 .57 67 .39 -30 .62 -30.62 56 .88 56.88 56 .88 56.88

Wors t month
Annual multipath Annual rain

Total annual (2 Time in mode (2
rnultipath way) way)

1024294 99.9964 99.9964 99 .9992 99.9992 99.9999 99 .9999 99.9982 99 .9982

512 267 99.9986 99.9986 99.9997 99.9997 99.9999 99.9999 99.9993 0.0011

256238 99 .9995 99. 9995 99.9999 99.9999 99.9999 99.9999 99.9997 0.0004

128207 99.9998 99 .9998 99.9999 99 .9999 99 .9999 99 .9999 99.9999 0.0001

64179 99 .9999 99 .9999 99 .9999 99 .9999 99.9999 99 .9999 99 .9999 0.0001

32145 99.9999 99 .9999 99 .9999 99 .9999 99 .9999 99.9999 99 .9999 0.0000

16115 99.9999 99.9999 99 .9999 99.9999 99 .9999 99 .9999 99 .9999 0.0000

455 99 .9999 99 .9999 99.9999 99 .9999 99.9999 99 .9999 99 .9999 0.0000

Multipat h fading method - Vigants - Barnett
Rain fading me thod - Crane
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IOC Tower - B Frequency (MHz) = 6175.0 Mt Scott

Latitude 452159.50 N K = 1.33. 1.00 Latitude 452707.30 N
Longitude 12248 16.90 W %F1 = 100.00. 60.00 Long itude 122 32 51.30 W
Azimuth 64.64° Azimuth 244.82°
Elevation 235 ft ASL Elevation 1057 ft ASL
Antenna CL 135.0 ft AGL Antenna CL 130.0 ft AGL

\
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6 GHz • MHSB/Standard Power Radio

IOC Tower - B Mt Scott

Latitude 4521 59.50 N 452707.30 N

Longitude 122 48 16.90 W 122 32 51.30 W

True azimuth (") 64.64 244.82

Vertical angle (0) 0.57 -0.72

Elevation (ft) 235.00 1057.00

Antenna model HP8-59-D3A (TR) VHLP6-6W-6WH/B (TR)

Antenna gain (dBi) 41.50 39.30

Antenna height (ft) 135.00 130.00

TX line model EW63 EW63

TX line unit loss (dB/100 ft) 1.47 1.47

TX line length (ft) 185.00 175.00

TX line loss (dB) 2.72 2.57

Connector loss (dB) 0.40 0.40

TX filter loss (dB) 2.00 2.00

RX filter loss (dB) 2.60 2.60

Frequency (MHz) 6175.00

Polarization Vertical

Path length (mi) 13.83

Free space loss (dB) 135.23

Atmospheric absorption loss (dB) 0.19

Net path loss (dB) 65.31 65.31

Configuration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR61-L1024A30-227 95MPR61-L1024A30-227

Emission designator 30MOD7W 30MOD7W

Climat ic factor 1.00

Terrain roughness (ft) 89.38

C factor 0.47

Average annual temperature (OF) 48.51

Fade occurrence factor (Po) 1.920E-002

Summit
r,kcom$olufi.,m. Inc.
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6 GHz - MHSB/Standard Power Radio
Summit

Trlclom SoIull6ll1, lnc.

TX powe r RX threshold Receive s ignal The rmal fade
Flat fade

EIRP (dBm) margin -
(dBm) level (dBm) (dBm) margin (dB) rnultipath (dB)

1024 227 31.50 31.50 -60.50 -60.50 67 .88 65 .83 -33.81 -33.81 26 .69 26 .69 26.69 26.69

512206 31.50 31.50 -63.70 -63 .70 67.88 65.83 -33.81 -33.81 29.89 29.89 29.89 29.89

256183 32.50 32 .50 -67 .10 -67.10 68 .88 66.83 -32.81 -32.81 34.29 34.29 34.29 34.29

128161 32 .50 32.50 -70.10 -70.10 68 .88 66 .83 -32.81 -32.81 37.29 37 .29 37 .29 37.29

64136 32 .50 32 .50 -73.00 -73.00 68.88 66.83 -32.81 -32.81 40.19 40 .19 40 .19 40 .19

32113 32.50 32.50 -74 .90 -74.90 68.88 66 .83 -32.81 -32.81 42 .09 42.09 42 .09 42 .09

16 90 32.50 32 .50 -78 .30 -78 .30 68.88 66 .83 -32.81 -32.81 45.49 45. 49 45.49 45 .49

443 32 .50 32.50 -89.00 -89.00 68 .88 66.83 -32.81 -32 .81 56 .19 56 .19 56 .19 56 .19

Worst month
Annual multipath Annual rain

Total annual (2 Time in mode (2
rnultioath way) way)

1024227 99.9959 99.9959 99 .9990 99.9990 99 .9980 99.9980

512206 99.9980 99.9980 99.9995 99.9995 99.9990 0.0010

256183 99.9993 99.9993 99.9998 99.9998 99.9996 0.0006

128 161 99.9996 99 .9996 99 .9999 99.9999 99.9998 0.0002

64136 99.9998 99 .9998 99.9999 99.9999 99 .9999 0.0001

32113 99.9999 99.9999 99 .9999 99.9999 99 .9999 0.0000

16 90 99 .9999 99.9999 99 .9999 99 .9999 99.9999 0.0000

443 99.9999 99.9999 99.9999 99 .9999 99.9999 0.0000

Multipath fad ing method - Vigants - Barnett
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11 GHz • MHSB/HP Radio
Summit

Td.-rom SoI.'II".s, lnc.

IOC Tower - B Bald Peak

Latitude

Longitude

True azimuth (0)

Vertical angle (0)

Elevation (ft)

452159.50 N

122 48 16.90 W

278.77

1.13

235.00

452335.50 N

123 03 08.90 W

98.59

-1.26

1585.00

Antenna model

Antenna gain (dBi)

Antenna height (ft)

TX line model

TX line unit loss (dB/100 ft)

TX line length (ft)

TX line loss (dB)

Connector loss (dB)

TX filter loss (dB)

RX filter loss (dB)

HP8-107-P1A (TR)

46.40

125.00

EW90

3.08

175.00

5.39

0.40

2.70

2.90

HP8-107-P1A (TR)

46.40

120.00

EW90

3.08

170.00

5.24

0.40

2.70

2.90

63.85

11200.00

Vertical

12.20

139.31

0.31

63.85

Frequency (MHz)

Polarization

Path length (mi)

Free space loss (dB)

Atmospheric absorption loss (dB)
f----------.,-----------j

Net path loss (dB)

Configura tion

Radio model

Emission designator

HSB (1:10) - Stacking

95MPR11-L1024A40-294

40MOD7W

HSB (1:10) - Stacking

95MPR11-Ll024A40-294

40MOD7W

Climatic factor

Terrain roughness (ft)

C factor

Average annual temperature CF)

Fade occurrence factor (Po)

1.00

140.00

0.26

48.51

1.334E-002

Polarization

Rain region

Vertical

Portland. Oregon
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11 GHz • MHSB/HP Radio

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) margin -
(dBm) level (dBm) (dBm) margin (dB) rnultipath (dB)

1024294 30.00 30 .00 -58 .50 -58.50 67.91 68.06 -33.85 -33 .85 24 .65 24.65 24 .65 24.65

512267 31.00 31.00 -61.70 ·61.70 68.91 69 .06 -32 .85 -32.85 28.85 28.85 28.85 28.85

256238 32 .00 32 .00 -65 .10 -65.10 69.91 70 .06 -31.85 -31.85 33.25 33 .25 33.25 33 .25

128207 32 .50 32.50 -68 .10 -68 .10 70 .41 70.56 -31.35 -31.35 36 .75 36 .75 36 .75 36 .75

64179 32.50 32.50 -71.00 -71.00 70.41 70 .56 -31.35 -31.35 39.65 39 .65 39.65 39.65

32 145 32 .50 32 .50 -73 .40 -73 .40 70 .41 70.56 -31.35 -31.35 42 .05 42.05 42 .05 42.05

16115 32.50 32.50 -76.80 -76.80 70.41 70.56 -31.35 -31.35 45 .45 45.45 45 .45 45.45

4 55 32.50 32 .50 -87 .50 -87.50 70 .41 70.56 -31.35 -31.35 56.15 56 .15 56 .15 56.15

Worst month
Annual multipath Annual rain

Total annual (2 Time in mode (2
multipath way) way)

1024294 99 .9954 99.9954 99.9989 99 .9989 99 .9998 99 .9998 99.9976 99.9976

512267 99 .9982 99.9982 99.9996 99.9996 99.9999 99 .9999 99.9991 0.0015

256238 99.9994 99.9994 99 .9998 99.9998 99.9999 99.9999 99.9997 0.0006

128207 99.9997 99.9997 99 .9999 99.9999 99.9999 99 .9999 99 .9998 0.0002

64 179 99.9999 99 .9999 99 .9999 99 .9999 99 .9999 99 .9999 99.9999 0.0001

32145 99.9999 99.9999 99 .9999 99.9999 99.9999 99.9999 99 .9999 0.0000

16115 99 .9999 99.9999 99 .9999 99.9999 99 .9999 99.9999 99 .9999 0.0000

4 55 99.9999 99 .9999 99 .9999 99 .9999 99.9999 99 .9999 99 .9999 0.0000

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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PCN Date: 04/19/2016
Job Number : 160419COMSAN11

Microwave Path Data Sheet Page 1 of 1
COMSEARCH

19700 Janelia Farm Boulevard, Ashburn, VA, 20147
(703)726-5655 www.comsearch.com

Prev Job Num: 090607COMSAN03
RCN Number: 16041969

Administrative Information
City/Co unty
Status / License Basis
Ca ll Sign
Lice nsee Code
Licensee Name
Radio Service / Station Class

118 FRWY CA
Los Angeles/LOS ANGELES
Engineering Proposal /PRIMARY OPERATION
WMJ206
P5098
Los Angeles SMSA Ltd. Partnership
CF -- Point-to-Point Microwave, Common Carrier

OAT MTN CA
/LOS ANGELES
Engineering Proposal /PRIMARY OPERATION
WLV374
P5098
Los AngelesSMSA Ltd. Partnership
FXO -- Fixed

34 °16' 29.0" N
118 °33' 25 .3" W
358 .14 /1175.0

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft-AMSL)
Antenna Structure Registration #
Path Azimuth (0) 341 .264
Path Length (km / miles) 5.889 / 3.660

34 °19' 30.0" N
118 °34' 39 .3" W
1036.32 / 3400.0

161.252

Transmit Antenna
Manufacturer
Model
Gain(dBi) / Bearnwidtht") / TiIW)
Centerline (m / ft - AGL )

87062A
Commscope
VHLPX4-18A

44 .7 /0.90 /6.55
10.36 /34.0

87062A
Commscope
VHLPX4-18A

44 .7 /0.90 /-6.59
10.36 / 34.0

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL )

Same As Transmit

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL )

MaximumCoordinated
22 .0
-40.9
54.7

X18B721

ALCATEL-LUCENT USA, INC.
95MPR18- Q2048A30- 257
9500MPT- HC HQAM SP2048QAM-4QAM
30MOD7W 2048 QAM
1 CH DIG 257000.000
0.001
Nominal

133.3

MaximumCoordinated
22.0
-40.9
53.7

Radio Information X18B721

Manufacturer ALCATEL-LUCENT USA, INC.
Model 95MPR18-Q2048A30-257
Model Description 9500 MPT-HC HQAM SP2048QAM-4QAM
Emission Designator / Modu lat ion 30MOD7W 2048 QAM
Loading 1 CH DIG 257000.000
Stability (%) 0.001

Nominal
Power (dBm)
Rece ived Leve l (dBm)
EIRP (dBm)

Fixed Loss : Tx / Common (dB) 6.0 /7.0
Free Space Loss (dB)

Transmit Frequencies (MHz) 196 15.0000V(11) 18055.0000V(11)



Microwave Path Data Sheet
COMSEARCH

19700 Janelia Farm Boulevard , Ashburn , VA, 20147
(703)726-5655 www.comsearch.com

Job Number: 160419COMSAN11
Date: 04/19/2016

Adaptive Modulation Prior Coordination Notice

One or more paths in this Prior Coordination Notice (PCN) use microwave radios with Adaptive Modulation.
These paths can be identified by a numerical supersc ript notation immediately following the Radio Code on the
path data sheet.

The superscript notation can be cross referenced to the corresponding table(s) below to identify the various
modulation modes in which the microwave path will operate.

(1) Master Radio Code: X18872 - ALCATEL-LUCENT USA, INC.
Pages: 1

~~ _~MOdm:p . ~;')~~jpn
.... ~

Loading fit'Radio
Model ,Moaulation Stability Coordinated

•• Cod~ , I.it}, .}pi' ;; ::," 'i,~gF ;-a'(M,\2ps~ 1 .(0/< )Ik eR~~ri (g§m),!\®'.. \.,{ 0 '

9500 MPT-HC

TEAS40
95MPR18- HQAM ADAPTIVE

30MOD7W 2048 QAM
1 CH DIG

0.001 16.0
Q2048A30-257 MODULATION 257.0

SP

9500 MPT-HC

TEAS41
95MPR18- HQAM ADAPTIVE

30MOD7W 1024 QAM
1 CH DIG

0.001 16.0Q1024A30-232 MODULATION 232.0
SP

9500 MPT-HC

TEAS42
95MPR18- HQAM ADAPTIVE

30MOD7W 512 QAM
1 CH DIG

0.001 16.0Q512A30-209 MODULATION 209.0
SP

9500 MPT-HC

TEAS43
95MPR18- HQAM ADAPTIVE

30MOD7W 256 QAM
1 CH DIG

0.001 18.0
Q256A30-186 MODULATION 186.0

SP

9500 MPT-HC

TEAS44
95MPR18- HQAM ADAPTIVE

30MOD7W 128 QAM
1 CH DIG

0.001 19.0Q128A30-163 MODULATION 163.0
SP

9500 MPT-HC

TEAS45
95MPR18- HQAM ADAPTIVE

30MOD7W 64QAM
1 CH DIG

0.001 19.0
Q64A30- 139 MODULATION 139.0

SP

9500 MPT-HC

TEAS46
95MPR18- HQAM ADAPTIVE

30MOD7W 32QAM
1 CH DIG

0.001 20.0
Q32A30- 109 MODULATION 109.0

SP
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ver'ZOr,wireless

Southern California Region
Transport Engineering
2430 Business Park Dr
Vista, CA 92081

Cellco Partnership - California CELLCA
Los Angeles SMSA Ltd. Partnership P5098
Verizon Wireless (VAW) LLC (Southern CA) VODAPH
WWC License L.L.C. - California WWCLCA

PCN #160419COMSAN11

118 FRWY to Oat Mt, Ca

18GHz Adaptive Modulation Path

This is to certify that the above referenced path was properly prior coordinated with Adaptive Coding and
Modulation and using all of the modulations listed in the applications. In addition, the minimum compliant
modulation is 64 QAM. The predicted two-way availability with the compliant modulation for the path
meets FCC requirements of 99.95% as shown below.

Path Name Prediction .. Model

118 FRWY to Oat Mt, Ca

Respectfully submitted,

Jason Allen
Principle Engineer - Interconnect
Planning & Engineering
Verizon Wireless

99.99911 64QAM Vigants -Barnett, Crane Rain
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IOC Tower - B Frequency (MHz) = 6175 .0 Bald Peak
Latitude 452159.50 N K = 1.33, 1.00 Latitude 452335.50 N
Longitude 122 48 16.90 W OfoFl = 100 .00, 60.00 Longitude 1230308.90 W
Azimuth 278.7r Azimuth 98.59°
Elevation 235 ft ASL Elevation 1585 ft ASL
Antenna CL 130.0 ft AGL Antenna CL 120.0 ft AGL
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#

6 GHz • MHSB/Standard Power Radio Summit
T<I,'Wl" S;>f.rituu. Inc.

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) margin -
(dBm) level (dBm) (dBm) margin (dB) multipath (dB)

1024227 31.50 31.50 -60.50 -60.50 65 .75 65 .90 -34.76 -34.76 25 .74 25.74 25 .74 25 .74

512206 31.50 31.50 -63.70 -63.70 65.75 65.90 -34.76 -34.76 28.94 28.94 28.94 28.94

256 183 32.50 32.50 -67.10 -67.10 66 .75 66.90 -33 .76 -33 .76 33 .34 33.34 33.34 33.34

128161 32.50 32.50 -70.10 -70.10 66 .75 66 .90 -33 .76 -33 .76 36.34 36 .34 36 .34 36.34

64136 32.50 32 .50 -73 .00 -73.00 66.75 66.90 -33.76 -33.76 39.24 39.24 39 .24 39.24

32113 32.50 32 .50 -74.90 -74.90 66 .75 66.90 -33.76 -33.76 41 .14 41.14 41.14 41.14

1690 32 .50 32 .50 -78 .30 -78.30 66.75 66.90 -33 .76 -33 .76 44 .54 44.54 44.54 44.54

443 32.50 32.50 -89.00 -89.00 66.75 66.90 -33.76 -33.76 55 .24 55 .24 55 .24 55 .24

Worst month
Annual multipath Annual rain

Total annual (2 Time in mode (2
rnultioath way) way)

1024227 99.9980 99 .9980 99 .9995 99 .9995 99.9990 99 .9990

512206 99.9991 99 .9991 99 .9998 99.9998 99.9995 0.0005

256183 99.9997 99 .9997 99 .9999 99.9999 99.9998 0.0003

128 161 99.9998 99 .9998 99 .9999 99 .9999 99 .9999 0.0001

64136 99.9999 99 ,9999 99.9999 99.9999 99 .9999 0.0000

32113 99.9999 99 .9999 99 .9999 99.9999 99 .9999 0.0000

1690 99 .9999 99 .9999 99.9999 99.9999 99 .9999 0,0000

4 43 99 .9999 99,9999 99 .9999 99 .9999 99.9999 0,0000

Multipath fading method - Vigants - Barnett
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, 6 GHz - MHSB/Standard Power Radio

IOC Tower - B Bald Peak

Latitude 45 21 59.50 N 45 23 35.50 N

Longitude 122 48 16.90 W 123 03 08.90 W

True azimuth (0) 278.77 98.59

Vertical angle (0) 1.13 -1.26

Elevation (ft) 235.00 1585.00

Antenna model VHLP6-6W-6WH/B (TR) VHLP6-6W-6WH/B (TR)

Antenna gain (dBi) 39.30 39.30

Antenna height (ft) 130.00 120.00

TX line model EW63 EW63

TX line unit loss (dB/100 ft) 1.47 1.47

TX line length (ft) 180.00 170.00

TX line loss (dB) 2.65 2.50

Connector loss (dB) 0.40 0.40

TX filter loss (dB) 2.00 2.00

RX filter loss (dB) 2.60 2.60

Frequency (MHz) 6175.00

Polarization Vertical

Path length (mi) 12.20

Free space loss (dB) 134.14

Atmospheric absorption loss (dB) 0.17

Net path loss (dB) 66.26 66.26

Configu ration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR61-Ll024A30-227 95MPR61 -L1024A30-227

Emission designator 30MOD7W 30MOD7W

Climatic factor 1.00

Terrain roughness (ft) 140.00

C factor 0.26

Average annual temperature (OF) 48.51

Fade occurrence factor (Po) 7.355E-003

Summil
Trlt'Ct>rtl SoIlJffoil1, I", ',
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Innovating Microwave Backhout"

18 GHz, 1 ft antennas, 256 QAM 56 MHz for 375 Mbps FDX-99.99934%

Rozellv ille Flowage

Elevation (ft) 1266.25 1256.71
Lati tude 4444 36.70 N 4445 35.86 N

Longitud e 090 01 29.48 W 089 59 00 .51 W
True azimuth (0) 60.85 240.88
Vertical angle (0) -0.06 0.03

Ant enna model AD18G-1-S 2 AD 18G-1-S2
Anten na height (ft) 70.00 70 .00
Antenna gain (dBi) 32 .50 32 .50

Freq uency (MHz) 18000.00
Polar ization Vertical

Path length (mi) 2.33
Free space loss (dB) 129.06

Atmo spheric abs orption loss (dB) 0.20
Net path loss (dB) 64.26 64.26

Rad io model ApexPlus18 ApexP lus18
TX power (watts) 0 .08 0.08
TX power (dBm) 19.00 19.00

EIRP (dBm) 51.50 51.50
Emission designator 56MOD7W 56MOD7W

TX Channels 18000.0000V 18000.0000V
RX threshold criteria BER 10-6 BER 10-6

RX threshold leve l (dBm) -65.80 -65 .80

RX signal (dBm) -45 .26 -45. 26
Thermal fade margin (dB) 20.54 20 .54

Dispersive fade ma rgin (dB) 45 .00 45.00
Dispersive fade occurrenc e factor 2.00

Effective fade margin (dB) 20.51 " 20.51

Geoclimatic factor 1.70 E-06
Path inclinat ion (mr) 0 .78

Fade occurrence fac tor (Po) 1.16E-05
Average annual temperatu re (OF) 46 .24

Worst mo nth - mu ltipath (%) 99.9999 9 - 99.99999
(sec) 0.27 0.27

Annual - multipath (%) 100.00000 100.00000
(sec) 0.76 0.76

(% - sec) 100.00000 - 1.51

Rain region 01 Temp. Con tinent
0.01% rain rate (mm/hr) 37.00

Flat fade marg in - rain (dB) 20.54
Rain rate (mm/hr) 101.09

Rain attenuation (dB) 20.54
Annual rain (%-sec) 99 .999 35 - 205.74

Annual mu ltipa th + ra in (%-sec) 99.99934 - 207.25

Fri, Aug 31 2012
Rozellville -Flowage .pI4
Reliability Method - ITU-R P.530-7/8
Rain - ITU -R P530-7

Path calculations are estimates only. based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees , buildings, or other obstructions.
--_._---_.._---_ ._----_._----_._ _._-----

Trango Systems, Inc. I www.TrangoSys.com
14118 Stowe Drive, Suite B I Poway, CA 92064 USA I Tel: +1 (858) 391-0010 I Fax: +1 (858) 391-0020

1-6



Innovating Microwave Backnau!'
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1 2 50 -ffii~~

Aug 31 1211r-----------~---'----11

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source . No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, bu ild ings, or other obstruction s.

Trango Systems. Inc. I \iWJW.TrangoSys.com
14118 Stowe Drive , Suite B I Poway, CA 92064 USA I Tel : +1 (858) 391-0010 I Fax: +1 (858) 391-0020
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Innovating Microwave Backhau!"

18 GHz, 2 ft antennas, 256 QAM 56 MHz for 375 Mbps FDX-99.99917%

Elm Marsh

Elevation (ft) 1276.64 13 13.35
Latitude 444340.20 N 4444 11. 50 N

Long itude 090 05 15.60 W 090 09 46.85 W
True azimuth (0) 279.22 99 .17
Vertica l ang le (0) 0.13 -0 .17

An tenna model AD18 G-2-S2 AD18G-2-S2
Antenna height (ft) 90.00 105.00
Antenna gain (dBi) 38 .50 38.50

Frequency (MHZ) 18000.00
Polarization Vertical

Path length (mi) 3.76
Free space loss (dB) 133.20

Atmosp her ic absorption loss (dB) 0.33
Net path loss (dB) 56 .53 56 .53

Rad io model Ape xPlus18 ApexPlus18
TX power (watts) 0.08 0.08
TX power (dBm) 19 .00 19.00

EIRP (dBm) 57 .50 57.50
Em ission des ignator 56MOD7W 56MOD7W

TX Channels 180 00.0000V 18000.0000V
RX thresh old criteria BER 10-6 BER 10-6

RX th reshold level (d Bm) -65.80 -65.80

RX signa l (dBm) -37 .53 -37.53
The rmal fade margin (dB) 28 .27 28 .27

Dispersive fade margin (dB) 45.00 45.00
Dispersive fade occurrence factor 2.00

Effective fade margin (dB) 28.09 -I 28.09

Geoclimat ic factor 1.70E-06
Path inc linati on (mr) 2.61

Fade occu rrence factor (Po) 2.41E-05
Average annual temperature (OF) 46.24

Worst month - mu ltipath (%) 100.00000 100.00000
(sec) 0.10 0.10

An nual - multipath (%) 100.000 00 100.00000
(sec) 0.27 0.27

(% - sec ) 100.00000 - 0 .54

Rain regi on D1 Te mp. Continent
0.01% rain rate (mm/h r) 37 .00

Flat fade margin - rain (dB) 28.27
Rain rate (mm/hr) 94.89

Rai n attenuation (dB) 28.27
Annual rain (%-sec) 99.999 17 - 261.22

An nual mu ltipath + rain (%- sec) 99 .99917 - 261. 77

Fr i. Au g 31 2012
Elm -Marsh.pI 4
Reliabi lity Method - ITU -R P.530-7/8
Ra in - ITU -R P530 -7

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terrain profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.

Trango Systems, Inc. I WlfJW.TrangoSys.com
14118 Stowe Drive, Suite B I Poway, CA 92064 USA I Tel: +1 (858) 391-0010 I Fax: +1 (858) 391-0020
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Innova ting Microwave Backhoul'
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Frequency (t.-tiz)'; 18000.0
K =1.33

%Fl =100.00

Aug 31 1211r------------~------L---11

Path calculations are estimates only, based on the information provided. Trango recommends that you have a formal site survey and a
professional path analysis completed by a reputable source. No guarantee of path performance is expressed or implied.

Terra in profiles represent ground terrain only and do not consider trees, buildings, or other obstructions.

Trango Systems, Inc. I www.TrangoSys.com
14118 Stowe Drive, Suite B I Poway, CA 92064 USA I Tel: +1 (858) 391·0010 I Fax: +1 (858) 391-0020
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METHODOLOGY
PATH PROFILE

pertinent to link description, equipment losses and
gains, and fading effects in a spreadsheet.

The path design problem is to determine which
values of equipment parameters meet link and
network performance objectives at an economic cost.
The primary equipment parameters are transmitter
power, receiver sensitivity, and antenna height and
antenna gain. The design solution is arrived at
iteratively by changing parameters, then noticing the
effect on path performance. The line of sight
microwave link used for the project is situated
between Epe at latitude 6° 32'N, longitude 3° 52'E
which is the transmitting end and Lagos located on
latitude 6° 26'N and longitude 3° 27'E which is the
receiving end over a path length of 48km.

To facilitate an accounting of parameter changes,
path calculation sheets are used which list data

The basic method is to check whether a choice of
antenna size and height, for given values of
transmitter power and receiver sensitivity, results in a
sufficient fade margin for a received signal to remain
above a threshold level after losses due to the
distance, terrain, obstructions, reflections, and other
atmospheric effects. In general, there is not a unique
solution to the path design problem, and cost is
usually the deciding factor. The end result of the
design is a microwave installation drawing set and bill
of materials for radios, towers, transmission lines,
antennas, materials, and their arrangement into a
system that will satisfy the stated performance
objectives

l<lO i - - - -t-- - -j- - - +-- - ---t-- - --If--- - -t-- - -+- - - t--- -t-- j

20

10 15 20 25
Palh b9h (47.00 km)

<lO 45

IIAf! 24 OQ

Freq.ten:Y (MHz) :. 7200.0
K:. 1.33. 0.67

%1=1:. 100.00. 60.00

LEKKI PHASE 1 I I EPE
Lilil we 06 26 «1.60 N laIil liE 06 32 34.40 N
l.l:IU:llJe 003 7144 .50 E lDUu1e 003 52 59.60 E

~:a1lf~ ~ms:rsL 1'-- - - - - - - - - - - - - - - - - - - - - - -----' ~::, r:~L
Arternl. Cl 103.2 m AGl An:8T18 a. 121.8 m AGL

II
Figure 1. Path profile diagram for K=1.33 (hatched profiles are for K=oo).
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SYSTEM CHARACTERISTICS OF THE LINK

Table 1.1 System Characteristics of Lagos-Epe LOS link

Am. J. Sci. Ind. Res., 2011, 2(3): 332-345

System parameters Transmitting Station Receiving Station

Elevation 6.82m 7.08m
Latitude 06° 26' 40.60N 06° 32' 34.40N
Longitude 03° 27' 44.50E 03° 52' 59.60E

Transmitting Frequency 7.2GHz 7.2GHz
Antenna model SP4-71°(P) SP4-71A(P)
Antenna's Type Parabolic dish of 2.4m Parabolic dish of 2.4m
Antenna's Gain 43.10 dB 43.10 dB

Antenna's Height 103m 122m
Polarization Vertical Vertical

TX power (dBm) 22.00 22.00

TX power (watts) 0.16 0.16

EIRP (dBm) 58.50 58.50

RX threshold criteria
BER 10-6 BER 10-6

RX threshold level (dBm) -36.51 -36.51

Maximum receive signal (dBm) -15.00 -15.00

Net Path Loss 58.46 58.46

Received Signal -36.46dBm -36.46dBm

Thermal Fade Margin 49.54 49.54

Freespace loss (dB) 130.41

Path length (km) 10.96

Rain region ITU Region P

Rain Attenuation (dB) 49.54

Rain Rate (mm/hr) 353.89

FadeOccurrence Factor Po 1.43E+01

Equipment and site engineering: Microwave
Equipment Elemen ts: The frequency ass ign for these
fixed microwave serv ices lists 41 bands ranging from
7100 MHz to 8500 MHz i.e. 7.1GHz to 8.5GHz .
Antennas, RF transmission lines , microwave
comb ining and dividing components, and radios are
the elements of microwave systems common to all of
these bands , but their characteristics vary greatly
over this range. The following paragraphs desc ribe
briefly these build ing blocks and their functions in
system planning.

DATA BASE

The radio signal data used for this analysis are for
the period August 2008 to July 2009. The field

336

strength variations were recorded for both diurnal and
seasonal behavior at the rece iving end , Lagos once a
week on 12 hours basis . The per iod was class ified
into two seasons, namely

• Period of Fog : November to
February

• Period of Rain: June to September
Information on some meteorological parameters like
air temperature, relat ive hum idity and wate r vapour
pressu re during the fog season i.e, harmattan (Nov­
Feb) and Rain season (June-Sept) were obtained
from the daily visibil ity records of the Nigerian
Meteorological Agency (NIMET) at Oshodi, situated
in Lagos about 3.0km from the site of the radio signal
measurement.
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PrCNE ~..o. : 972+~4+a?S7 .

MICROWAVE PLANN I NG, INC.
P . o, BOX 741 1 15

DALLAS. 1X 75374 -1115
(972) 4 37-46 6 7

COMPANY: FLORIDA DEPARTMENT or TRANSPORTATION PAGE 1 OF 7
ROUTE NAME: ORANGE LAKE - OCALA DOT, Ft 6 . 7 GHZ
DATE: J~~ARY 18. 2001

SIT E NAME . STATE
CALL SIGN
...AT TUDE (~AD83)

LONGITUDE (NAD83 )
~LEVATION (METERS )
AZIMOTH
DI SorAxeE (KI r..OMETEP.s )

TRANSMIT ANTID:NA
HA..lVUFACTORER
MODEL
GAIN
HE I GHT (METERS )

REce IVE ANtENNA
l1ANU FACrURER
}lODEl
GAIN
HEIGHT (METERS)

DIVERSITY RECEIVE
MA.'f01ACTURER
MODEL
GAI N
H I GHT (}lETERS)

R.ADI O EQUI P~lENT

HANUFACTURER
~~OD EL

FCC !DENTI F I ER
EM ISS I ON DESIGNATOR
STAB ILITY
POWER (DBM I WATTS)

FI XED LOSSES (COH, rX,RX)
EIRP (DRM / WATTS)
RECE_VE LEVEL

TRAFFIG
MODT•.TI..Ar rON

fREQUENCI ES TRANSMITTED

ORA1JGE LAKE. FL
'ilNTS3D2
29-24-23 .9
82- 14-46.4
36.6
162 . 8

24.8

ANDREr~

P8-65D
42.3
77.7

NONE

HAP~IS CORPO~~TIO~

DVM6-45
BCK 9GKDVH6-45 64- 1
10MO D7W
.001
29 .5 j 0 .89

3 .9 , 0 . 5 , 1.5
67.4 I' 5495
-31 .6

672. CHAN
64 QAM

6835 .0H

OCAt A DOT. FL
w}.'!TS301
29- 11-34 . 9
8 2- 10 - 14 . 3
24 .5
342 .8

A.7.(DREW
P8 -65D
42 . 3
5 5 .5

HARRIS CORPORATION
D'lH6 -45
SCK9GKDVM6- 4564-1
10MO DiW
.00 1
29.5 / 0 .89

2.9 , 0.5. 1.S
68.4 I 6918
..31 .6

672 CHAN
64 QAM

6675.0H



MI CROWAVE PLANNING, INC­
P .O . 801: 74111 5

DALLAS , TX 7537 4- 1115
( 972) 437-4667

COMPANY: FLORIDA DEPAR.TMENT OF TRANSPORTATI ON
ROU7E NAME: OCALA DOT - OCALA FHP , FL 10 .6 GHZ
DATE: JANUARY 1 8~ 200 1

PACE 2 OF 7

SI TE K4.ME , STATE
C..~~l SIGN
LAT ITODE (NAD83 )
LONGITvDE (NAD83)
BLEVAT IO~ (METERS )
AZ IMUTH
Dl STANCE (K! ...Ot-1E'I'ERS)

TRANSM I T ANTENN.A.
HANUfACTURER
MODEL
GA! N
HEIGHT (METERS)

REGE IVE ANTEN~fA

HANUFACTURER
HODEL
GAIN
EgI GHT (HETERS)

or 'ERSITi' RECSIV
MANUfACTURER
.10DEL
GAIN
HEI GHT (METERS)

RADIO EQUIPHEHT
tj ;..KUFACTtJRBR
MODEL
pee 1 ENT IFIER
EMISS rON DESIGNATOR
STABIL ITY
POWER (D BM I WATTS)

FIXED LOSSES ( COM. TX, RX)
EIRP (DBH I 'Yi'ATTS )
RECEIVE LEVEL

TRA Ff IC
HODtlLAT IOh:

FFEQU E~ C!ES TRANSMITTED

OCALA DO T, FL
\\'}11'S3 01
29-11 -3 4.9
8 2- 10 - 14 . 3
24.5
95 .8

6 .7

A~mRE\\

HP4- 105A
39 . 9
69 .8

SAHE AS ABOV E

NONE:

BARR! S COR?OAAT10N
mtM10-8T
BCK9 GKDVM1 Q-8T-l
3MB DiW
. 0001
12 . 0 I 0.0 16

8.2, 0 .0 , 0.0
4 3. 7 / 2 3 . 44
- 50 . 6

192 CHAN
49 QPRS

10S55 .625V

':f72+644+8787

OCALA FHP 1 F L
WNTS300
29 - 11 -12 .9
82 -06 -09 .4
3 2 . 6
275.9

ANDRE""T
EP4- 105A
39.9
35 .1

~~RIS CORPORATION
DVM' 0 -81'
ECK9GKDVM10-8T- '
3M75 D7'tl
. 000 i
12 . 0 I 0 .016

4 . 6, 0 .0, 0 . 0
47,3 I 53 . 70
-50.6

192 CHAN
49 QPRS

l 06 2C.62. 5V

F.84



F.RCt1 : M1CROlJAl...E Ft..~l·N l t'.(i PHONE hO. : 972Tb44+8787 .

MICROWAVE PLANNING . ISC.
P.O~ 130X 741115

DALLAS ~ IX 75374- 11 1$
(91 2) 437- 4667

Jan . 23 zeei 04: 36PH FS

COMPANY: FLORIDA DEPARTKENT OF TRANSPORTATION
ROUTE NAME: OCALA DOT - WILDWOOD . FL 6 .7 GHZ
DATE: JANUARY 18~ Z001

PAGE 3 OF 7

SITE N~~B . STATE
CALL S ON
LATI'HJDE oaD(3)
LONGITUDE (NAD83)
ELEVAT I ON (MEiERS)
AZHlUTE
Di STANCE (KILOMRTERS )

T~~NSM r ANTENNA
MAt-iUFA CTURER
HODEL
GAl '
HEIGHT (METERS)

REC EIVE ANTENNA
HANUFACT URER
MODEL
GAI ~

HEIGHT (METERS)

DIVERSI TY RECE IVE
~!A..'UrACTURER
~ODEl

GAI N
HEIGHT ( METERS)

RAD IO EQUIPMENT
HANUFACTURER
MODEL
PC C I DiWTIFI ER.
EMI SSI ON DESIGNATO:R
STABILITY
POWER ( DBM I WATTS )

;;' 1XED LOSSES ( COM, TX. R..'X.)
E I P~ (DEM I WATTS )
RECEIVE: LEVEL

TP..APFI C
HOuULATION

OCALA DOT . FL
WNTS 30 1
29-11-34 .9
82 - 10- 14 .3
24 . 5
16 7 . 7

36.2

ANDREW
P8-6 5
42. 3
89 .9

SAME AS AE OVE

ANDREJ,.,T
? S- 65D
42 . 3
80.B

HARRIS CORPORATI ON
DV'M6-45
BCK9GKDVM6-4 S64-1
1OMO D7t~'

. 001
29.5 I 0 .89

4.4, 0 . 0 , 0 . 0
67.4 I 549 5
- 34.

67 2 CH.o\N
6 4 QAM

663S.0H

v,·ILDWOOD. - L
wnS299
28-52 - 25.9
82-05 -30.3
15 .8
347.8

A~mlU:W

P8-65D
42 . 3
71.6

ANDRE'f,'
PB-6 5D
42.3
6 2 .5

HARJUS CORPORATION
DVM6 -45
BCK9GKDVM6-456 4- 1
10MO Di W
. 0 1) 1
29 . 5 / 0 . 8 9

3 .. 6 , 0 .0. 0. 0
68 . 2 / 6607
-34 .1

672 CHAN
64 QAM

6795 . 0 H



n..{)t·E t-.lO .. : 972+644-6737

MICROWAVE PLANN I NG, I NC.
P.O. BOX 74111 5

DALLAS , TX 15374-1 115
( 972) 437-4661

J~. 23 200 : @4: J6PM ;;:6

COMPANY: FLORIDA DEPARTMENT OF TRANS PORTATION PAGE 4 OF 7
ROUTE ~~ : WI LDWOOD - S1 CATHERINE, FL 6.1 GHZ
DATE~ JANUARY 18, 2001

SITE NAY-E, STATE
CALL SIGN
LATITUDE (NAD83)
LO~GITUDE (NAD8J)
ELEvATrON (MET ERS)
AZ I Hl1'l'H
DI STANCE (KILOMETERS)

TRANSMI'l' ANTENNA
~ANUFAC'!UR:!R

~O DEL

GAI N
HE IGHT (ME'rERS)

RECEIVE ANTENNA
~IANUFAC'! RiR
>IODE L.
GA IN
liE GHT (ME1ERS )

DIVERS!TY REC! !VE
MANUFACTUR!R
MO DEL
GA IN
HErGET (METERS)

RAD 0 BOU I PHENT
MANUFACTURER
HODEL
FCC IDENTIF IER
EM!S SION DESI GNATOR
S1'AB I LITY
POWER (DBM / WATTS )

F!XEn LOSSES (COM, rx , roo
E~RP (DBM I WATTS)
RECEIVE LEVEL

....R..'\H'I C
MODULATIO}l

?REQU ZNCIES TRANSMITTED

WILD\-,'OOD , Ft
WNTS299
28-52-25.9
82-05 -30 .3
1 5 . 8
199 .7

31.8

A1\DRTh"
PS -65D
42 .3
7 1 . 6

SAME AS ABOVE

ANDREW
P8-65 D
42 .3
62. 5

HARRI S CORPOP~tION

I)VH 6-45
ECK9GKDVH6 -4564 - 1
10MO 07W
. 00 1
29.5 / 0.89

3.6. 0.0, 0 . 0
68 .2 / 6607
- 3 1 . 0

6 72 G~]AN

64 QM!

6855.0»

S! CATHER INE, FL
~'NTS298

2B-36-13 .0
82 -12-05 .3

7.7
19.7

ANDREW
P8 - 6 5D
42.3
45 .7

ANDREW
P8-6SD
42.3
36.6

BARRIS CORPORATION
D'v'116 -45
BCK9GKDVM6- 4564 - 1
10MO D7W
. 00 1
29. 5 I 0.89

2.4, 0. 0 , o.o
69 .4 I 87 10
-3 1 . 0

67 2 CHAN
64 QAM

6695.0H

F. ffi



FROM : M1CRO~E P~~~l NG J~n. 23 2001 0~ : 3EFM ?7

MICROWAVE PLANNING , INC.
P •0 • BOX 7~1 11 5

DALLAS, TX 75374-11 15
(912) 437-4667

COMP.~N'Y: FLORIDA OEPAR'IMENT OF TRANSPORTATION
ROUTE NAME: RUSKIN - FRU I! VIL LE . FL 6. 7 GHZ
DATE: JANUARY 18. 2001

PAGE 5 OF 7

SITE NAME. STATE
CA...L SIGN
LATI TUDE (NADS)
LONGITUDE ( NAD8 3)
ELEVATION (METERS )
AZ !~1U'!'H

DI STANCE (KILOMET~RS)

TR}~S Mi r ;~TENNA

M..o\NU FA CTlJRER
MODEL
GAIN
HEIGHT (MET£RS )

RECE IVE ANTENNA
~jA~mFACTURER
~ODE r..

GAIN
HEIGHT (METERS )

DIVEP~ITY RECE IVE
MANUFACTURER
MODBL
GA IN
HE I GHT (METERS)

RADIO EQUIFMEKT
MANUFACTURER
MODEL
FCC IDENTIFIER
EM ISSION DESIGNATOR
STABI LITY
PO~ER (DBH / WATTS )

r ! XE ~ LOSSES ( COM , TX,RX)
ErR? ( DSM I WA-rS )
RECEIVE LEVEL

'TRAFFI C
MODvLATI •

FREQUENCIES TRANSMITTED

RU SK 1N, FL
WNTS292
27-4 2- 51 .1
82-2 2- 58 .3

1 .6
18B . 7

4 2. 2.

ANDREW
P8-65D
4 2 .3
65 . 5

SAME AS ABOVE

ANORET,,'
P8- 65D
42. 3
5 6 .4

HARRIS CORPORAT ION
DVM6- 45
BCK9GKDVM6- 4564 - 1
10HO D7W
.00 1
29.S / 0 .89

3 .3, 0.0, 0. 0
68.5 I 7079
- 3 5 . 0

672 CHAN
64 QAr.!

65 9S .0V

972 -+£44+8787

FRUITVI LLE. F...
"'"NTV410
27-20-16 .2
82-26-5 1 . 3
7. 3
3 .7

ANDREW
P8- 65D
42 .3
86 .9

ANDREr,T
P8-65D
42 . 3
77.7

HARRIS CORPORATION
DVM6- 45
BCK9GKDVH6 -4 S64 - 1
10HO D7f,.jT
.001
29 . S / 0 . 8 9

4 .3, 0 . 0, 0 .0
6i . S / 56 23
-35.0

672 CHAN
64 QAM

67 5 5 . 0V

92,%



::-R(ll'1 : ·'1] CPOL.I2I...E FtJ=:t· 4JI'.u
•

MICROWAVE PLANNING~ INC.
P .O, BOX 741115

DALLAS, IX 75 374-11 15
(972 ) 437 -4667

COHPAl Y : FLORIDA DEPARTMENT OF TRANSPORTATI ON PAGE 6 OF 7
ROUTE NAME ~ FRUITV ILLE - JACARANDA BL. FL 6.7 GHZ
DATE: JANUARY 1a, 2001

SITE NAME , STATE
CALL SIGN
LATITUDE ( NAD83)
LOKGI! UDE ( N.~8 3)

ELEVATI ON (METERS)
f.ZIHUTR
DISTANCE (KI LOMETERS)

T~~~SHI T &~TENNA

MANUFACTURER
MODEL
GAIN
HEIGHT 0 1:ETERS)

RECEI VE ANT ENNA
MANUFAC'I URER
HODEL
GAI N
BR!GHT (METERS )

DIVERSITY ~ECg!VE

MA1;UFAC'T URER
HOI)EL
GAIN'
Ii EI GHT (METERS)

RADIO EQU IPMENT
MANU FACTURER
MODEL
FCC IDENTI FI ER
EHISS I ON DESIGNATOR
STAB I LI TY
POWER (DBM / WAr s)

FIXED LOSSES (COH, TX ,RX)
EIRP (OEM / WATTS )
RECEIVE LEVEL

'.:"RAF1i' l C
NODULATI ON

FREQUENCIES TRAt~SMITTED

FRUI TVILLE, FL
WNTV4 iO
27 -20-1 6 . 2
82 - 26-5 1 .3
7. 3
166 . 2

25 . 9

ANDREW
f? 8 -65D
42.3
46 . 9

SAME AS ABC'liE

ANDRE\\'
PS- 65D
42 . 3
37. 8

BARRI S CORPO~~TION

DVM6- 45 .
BCK9GK DVM6- 4564- 1
10HO D7W
. 00 1
29 .5 I 0 _39:

2 .S. 0 .0 , 0 . 0
69.3 / 8 5 11
- 28 . 2

6 72 CHAN
64 QP..M

68 35.0V

J ACARANDA IlL j FL
W1~tD78 6
27 - 06 - 38 .2
8 2- 23 - 06 .3
4 . 9
346.2

ANDREW
P8-65D
42 . 3
46 .9

ANDREW
PS- 6SD
42.3
37 .8

HARRIS CORPORATI ON
DVM6-45
BCK9 GKDVXQ-4 564- 1
10HO DiVoT
.00 1
29. 5 ,I 0 . 89

2.5, 0 . 0 , 0 . 0
6 9 . 3 / 8 511
-28.2

612 CHAN
6 4 QAM

S72-0-E44.,..a7e-? '38% P . P.!;



FRO'i : 11rCR(J...AlJE FLAt'~·I : l'oG.,

MICROWAV E PLANNI NG, I NC .
P .O . BOX 74111 5

DALLAS , 11 7 53 74- 1115
{972} 437-4667

Jan. 23 2031. 04:37PMpg

COMPhNY; FLORIDA DEPAR1'MENT OF TRANSPORTAT ION PAGE 7 OF 7
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SITE NAME, STATE
CALL SIGN
LATITUDE {NAD63)
LONGI'IOD E OJ.A.VS3 )
ELEVATrO~ (METERS }
AZHftiTH
DISrA~CE (KILO~ETERS)

TRA N'SHI T A ~lT E:NNA

:-lA.~OFACTURER
:10DEL
GAIN
HEIGHT (M ETB.R$)

RECEI\rE AN';E NNA
MAh-1JFACTl1RER
MODEL
GAIN
HEI GHT (METERS)

DI VBRS1 TY RECEI VE
t1AJ\UFACrURER
HODEL
GAIN
HEIGHT (t1&TERS )

RAD10 EQU! Pl-1ENT
MANUF'ACTORER.
MODEL
?CC IDENTIFIER
EMISSION DE SIGNATOR
STA.B ! L1TY
PO~~R (OBM / WAT S)

fIXED LOSSES (GOM, TX,RX)
EJRP ( DBM I jl,TATrS )
RECEIVE LEVEL

....·RAFF I C
MOOtiLAT IO~

FREQUE~C !ES T~~NSH I T £D

J~t·j -23-233: 15 : 22

FRUITVILLE, FL
WIJTV4 0
27- 20-1 6 . 2
82 - 26 - 5 1 , 3

33 7 .5

ANDREW
P8-6S D
42 .3
51 .0

SAME AS ABOVE

~JONE

HARRI S CORPORAT ION
DVr16-4 5
BCK9GKDVM6-~564 - 1

~ OMO D7W
.001
29 .5 I 0 .89

3.2 , 13.0, 0.0
55 .6 I 3 63 . i
-34 . 8

672 CHAN
64 QAti

6 79S .0H

972+644+8787

BRADEN1N FHP . FL
WNTXS 14
27-26-50.1
82 - 29 - 5 4. 3
4.9
157 .5

AfiDREW
PS -6 5D
42.3
20.4

HARRIS CORPORA1'lmi
DVM6 -4 5
BCK9 GK DVM6 - 4564-1
10MO D7W
. 001
29 . S I 0 . 89

1 . 3 ; 13.0 1 0 . 0
57 . 5 / 5 62. 3
-34 .8

612 CHAJol
64 QAM

66 3 5 .0£i

P. BSt



White Paper (Cont inued) COMSEARCH
An AndffIWCOllJpany

Before microwa ve links are designed, detai led survey and analysis estab lishes that no obstacles exist

in the 1Sf Fresnel Zone . Antenna heights are selected taking into account tree growth over at least a
ten-year period assuring the 1s Fresnel Zone w ill be clear for that period of time. Figure 12 is a

diagram of a surveyed microwa ve path showing its Fresnel Zone clearance. Table 1 gives the

design characteristics of the path and the expected avai lability.
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Figure 12 Diagram of aSurveyed Microwave Path Showing itsFresnel Zone Clearance
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White Paper (Continued) COMSEARCH
An AndrewComPany

Table 1Microwave Path Design Data

Site 1 Site 2

32.69

99.99772
59.92

99.99943
179.77

77.29
WM31600

0.10
20.00
50.32
10E-6

-90.00
·5.00

·57.29
32.71
58.00

36.02
334519.10N

07849 19.60 W
266.99

0.02
PllO-57W

112.97
42.90
0.00

HJ4-50
135.00

7.84
10.58
1.00
1.00

_eu..~fo ;'.

3B.06
334452.30 N

0785919.70 W
86.89
-0.12

PllO-57W
175.01
42.90
0.00

HJ4-50
215.00

7.84
16.86

1.00
1.00

5800.00
Vertical /,. c."r Cv« t..

9.61 - IJ-.I~
131.53

0.13
77.29

WM31600
0.10

20.00
44.04
10E-6

-90.00
-5.00

-57.29
32.71
58.00

1.00
32.69

1.00
20.00
3.29

50.00
99.99772

59.92
99.99943

179.77
99.99886 -359.54

Elevation 1ft)
latitude

longitude
True azimuth (deg)
Vertical angle (deg)

Antenna model
Antenna height 1ft)
Antenna gain (dBil

Radome loss (dB)
TX line type

TX line length 1ft)
TX line unit loss (dB /100 h)

TX line loss (dB)
Connector loss (dB)

Miscellaneous loss (dB)
Frequency (MHz)

Polarization
Path length (mil

Free space loss (dB)
Atmospheric absorption loss (dB)

Net path loss (dB)
Radio model

TX power (walts)
TX power (dBm)

EIRP (dBm)
RX threshold criteria

RX threshold level (dBm)
Maximum receive signal (dBm)

RX signal (dBm)
Thermal fade margin (dB)

Dispersive fade margin (dB)
Dispersive fade occurrence factor

Effective fade margin (dB)
Climatic factor

Terrain roughness 1ft)
Cfactor

Average annual temperature (oF)
Worst month -multipath (%)

(sec)
Annual · multipath (%)

(sec)
(%-sec)

~W ithout the proper Fresnel Zone cleara nce, the design ob jectives of the microwave link cannot be

realized .

Comsearc h · 19700 Janelia Farm Blvd .. Ashburn. VA US21047

Bulletin TP-l00321-EN (03/05) ©200s Andrew Corporation
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PTP Link Estimator Configuration Worksheet file:///tmp/Handbook.htm

PTP Link Estimator Configuration Worksheet

29 February 2008

Summary

Link Name

Customer Name

Link Type

Maximum Obstruction Height

Link Distance

Free Space Path Loss

Excess Path Loss

User Throughput Expectation

RF Frequency Band

RF Channel Bandwidt h

Installation Notes

Bearing to REMOTE from LOCAL

Bearing to LOCAL from REMOTE

Predicted Receive Power

Predicted Link Loss

Handbook

Motorola Point To Point Wireless Solutions Group

Near Line of Sight

0.00 Feet

6.00 Miles

-127 .42 dB

-14.93 dB

Aggregate 60.26 Mbps assum ing PTP Bridge 600 Series running a
06-00 software load

5.8 GHz (5.725 to 5.850 GHz)

30 MHz

16.7° from True North

196.8° from True North

-57.97 dBm to -76.93 dBm

-132.87 dB to -151.83 dB

Perform the following checks during the installation

1. Check with a GPS that you are installing at the correct location.

2. Check carefully the direct ion to the other end of the link. Either use a corrected compass or use the GPS waypoint feature
about 300 meters from the installati on locat ion.

3. Keep directing the antenna until the correct Rece ive Power is achieved . This should ensure that you are not peak ing on a
sidelobe of the antenna.

4. An hour after disarming check that the mean value for the link loss is as predicted .

Local Site

Site Name

Hardware Platform

Antenna Type

Antenna Gain

Antenna Height

Local Site Elevation

Feede r Cable

Feede r Length

Feeder Loss

Spatial Diversity

Local Site Location

Remote Site

The Name of Local

PTP Bridge 600 Series Integrated

INTEGRATED - Built-in Antenna Dual Polar (23dBi)

23 dBi

20 FeetAGL

5.0 Feet AMSL

N/A

N/A

N/A

N/A

50°27' 3.7" N 3°46' 31.7" W



PTP Link Estimator Configuration Worksheet

Antenna Type

Antenna Gain

Antenna Height

Remote Site Elevation

Feeder Cable

Feeder Length

Feeder Loss

Spatial Diversity

Remote Site Location

Link Throughput & Availability

User Throughput Expectation

User Effective Throughput Rate Upstream

User Effective Throughput Rate Downstream

Link Symmetry

Availabil ity

Outage

Worst Case Analysis

Link Optimisation

TOO Synchronisation

Required User Throughput

Required User Mux Data Throughput (Mbps)

Link Availability for User Mux Data Throughput (%)

Outage for User Mux Data Throughput MinuteslYear

Required User Data Throughput (Mbps)

Total User Data Throughput including Mux Data (Mbps)

Link Availability for Total User Data Throughput (%)

Outage for Total User Data Throughput MinuteslYear

Andrew 2ft Para, P2F-52 (29.4dBi)

29.4 dBi

20 FeetAGL

5.0 Feet AMSL

LMR600 7.3 dBm/lOOft @ 5.8 GHz

13.699 Feet

1 dB

N/A

50°31' 25.3" N 3°44' 27.9" W

Aggregate 60.26 Mbps

30.13 Mbps

30.13 Mbps

50:50 Fixed

99.99967%

1.72 MinuteslYear

Not Selected

Optimised for TOM Traffic

Disabled

0.00

100.000000/0

0.00

10.00

10.00

99.99967%

1.72

file:///trnp/Handbook.htrn

Modulation
User Aggregate

Fade Margin (dB) %Time In Mode Throughput Availability
Throughput(Mbps)

256QAM 0.81 Dual 262.66 -15.79 0.00% 0.00000%

64QAM 0.92 Dual 221.30 -15.79 0.00% 0.00000%

64QAM 0.75 Dual 180.84 -10.43 0.00% 0.00000%

16QAM 0.87 Dual 140.69 -4.72 0.03% 0.03386%

256QAM 0.81 Single 131.33 -11.38 0.00% 0.03386%

64QAM 0.92 Single 110.65 -11.38 0.00% 0.03386%

16QAM 0.63 Dual 101.14 1.27 15.75% 15.78448%

64QAM 0.75 Single 90.42 -6.51 0.00% 15.78448%

16QAM 0.87 Single 70.34 -1.24 8.99% 24.77663%

16QAM 0.63 Single 50.57 4.84 74.77% 99.54186 %

QPSK 0.87 Single 35.17 8.38 0.41% 99.95027%

QPSK 0.63 Single 25.28 12.14 0.04% 99.99256%

BPSK 0.63 Single 12.64 18.88 0.01% 99.99967%

Regulatory Conditions

Region Code
A.A'"!o v ClOD

Region 1



PTP Link Estimator Configuration Worksheet file:///tmp/Handbook.htm

In Band Environmental Noise -144 dBm/30 MHz

The calculations for this link est imate were made assuming an output power of 25 dBm in the lowest modulation mode

Terrain Profile

PTP Link Estimator 8.00
Link estimate for Handbook

Using PTP 58600 Full running 06-00 software.

6.00

-j
~•..•..

.. , i--=
- ---+----f-

5.004.00

--Obstructions - Ground

- Line Of Sight --Fre snel

- - . Slope - • New Fresnel

3.00

Distance in Miles

2.001.00

6

- - -i--

-4

0.00

26

21 .~ ~:_ - J = :=:-+--I--+--+-'
. \ !--..._.. ; -- ..... •._-

w

Reflection Calculations

There is insufficient antenna heiqht to calculate an optimum vertical spacinq - try increasing the antenna heiqhts

Customer Contact Information

Contact Name

Company Name

Address 1

Address 2

State/Province

Zip/Postal Code

Country

Phone

Cell Phone

E-Mail

Motorola Engineer

Motorola Point To Point Wireless Solutions Group

Linhay Business Park

Ashburton

Devon

TQ137UP

UK
+44 1364 655500

Other Notes

You can include some user specific text here , like notes about obstructions close to the Local or Remote sites .

This link estimator supports the recom mendations in ITU-R P.530-10 and ITU-R P.526-9. This link was planned by Motorola Engineer ing
on 29 February 2008 11:55:09 using the PTP Link Est imator.

_ MOTOROLA

. -_... _ ..~-~------------------



PTP Link Estimator Configuration Worksheet file:///trnp/Handbook.htrn

;. recommendation. All information provided by the PTP Link Estimator is provided without warranty of any kind, either expressed or
implied.

MOTOROLA and the Stylized M Logo are registered in the US Patent and Trademark Office. All other product or service names
are the property of their respective owners. © Motorola, Inc. 2008



Collapse Details IC Report

W IRE LE S S
ApPLI CATIONS, CORP:~

Paths

Licensee:
JobNumber:

Date Entered:
Path Length (mi/km):
Rece ive Level (dBm):

Interfering Path
Jefferson Microwave, LLC

WAC201 4-063 14
8/ 5/2014 12:00:00 AM

23 .23 I 37 .39
-39 .63

Sites

Victim Path
Jefferson Microwav e, LLC

WAC2014-06314
6/24/20 14 12 :00 :00 AM

23 .23 /37.39
-39 .63

Site Name:
Call Sign:
Lat itude:

Long itude:
Ground Elev. (ft/m):

Azimuth (0):
Tilt (0):

Manufacturer:
Model:

Gain (dB i) :
Beamwidth (0):

Centerline (ft/m):

Manufacturer:

Model:
Emiss ion I Stability:

Type I Rate:

Power I Thresh (dBm):

Tx I Cm Loss (dB):
Frequency (MHz):

A
Downers Grove

41.7952 58 I 41 :47 :42 .93
-88 .003936 / 88 :0 :14 .17

718. 50/ 219.00
9 5.57
-0 .047

Antenna
andrew corporation

44 .7
0.9

126 .00 / 38.40

Rad io
aviat networks

E600hp18-40M-16Q-LI:'l',\i;
40MOD7W / 0. 000 5

16QAM / 124,000

20

0 /0
18,00 0 .00 H

B
Rainbow Park

41.761823 /41:45 :42.56
-87. 556480/ 87 :33 :23.33

580.50 / 176.94
27 5.87
-0.204

0 /0

Study Path (A to D)

C
Downers Grove

Coordinated : Downers. Grove
4 1.795 258 / 4 1:47 :4 2.93
-88 .003936 I 88: 0 :14.17

718.50 1219. 00
9 5.57
-0 .047

0/0

o
Rainbow Park

Coord inated : Rainbow Park
41.7 61823/41 :4 5:42 .56
-87. 556480/ 87: 33:23.33

580 .71 /177.00
275 .87
-0.205

Antenna
andrew corporation

44 .7
0 .9

432 .00 / 13 1.67

Radio
aviat networks

E600hp18-40M-16Q-LL, ~"'ff

40MOD7W I 0.0005

16QAM / 124,000

20/ -76 .50

0 /0
18, 00 0 .00 H

Path Length (mi/km) :

FSL (dB):
Azimuth (0):

Tilt (0) :

I OOOIt-

23 .23/ 37. 39

Transmit
149 .03
95 .57
-0.047

Receive
149 .03
275 .87
-0 .205

800 It

&0 0 It

C/I LOS Summary

2 0 23 .23mi

Disc Angle (0):
Disc Value (dB):

Total Disc (dB)
0 .00

Transmit
0.00
0.00

Separation (MHz) I V-TI Obj
0.00 I 24 .80

C/I Actual
0.00

Rece ive
0 .00
0 .00

C/IObj
61.67

OH Calculation (with terrain)

LOS
0.00

C/I(20%)
0.00

Final wlo OH
-6 1.157

TropoScatter
0. 00

Margin(20%)
-61.67

Final Calculations

Final w OH
-61.157

Combined
0.0 0

C/I(.Ol%)
0.00 I 0.00

Margin
-61.67

Margin(.Ol%)
-51.67

Same Point Analysis
False
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Collapse Detai ls IC Report

W IRELES S

ApP LI CATIONS , CORP:~

Paths

Licensee:
JobNumber:

Date Entered:
Path Length (mi/km):
Rece ive Level (dBm):

Interfering Path
Comsear ch.._City of Chicago Ofc of Emergency Ma

140715COMSTHO I
7/ 15/2 014 12:00 :00 AM

2.60/ 4.1 9
-28 .94

Sites

Victim Path
Jeffe rson Microwave, LLC

WAC2014-06314
8/5/201412 :00 :00 AM

23 .2 3 /37.3 9
-43 .35

Coordlnatec : 744 7SSHOREDR IL Coord .natec : DISTRICT3 CPD IL
Site Name:

Call Sign:
Latitude:

Longitude:
Ground Elev. (ftlm):

Azimuth (0):
Tilt (0):

Manufacturer:
Model:

Gain (dBi) :

Beamwidth (0) :

Centerline (film ) :

Manufacturer:

Model:

Emiss ion I Stabi lity:

Type / Rate:

Power I Thresh (dBm):

Tx / Cm Loss (dB):
Frequency (MHZ):

C
7447 SSHOREDR IL

41.761 667 / 4 1:4 5 :42 .00
-87 .556611 / 87 :33 :23 .80

582 .84 / 177 .6 5
278 .43
-0.8 68

Antenna
Cambium Networks, LTD

85 01 0089042

38 .9
2.1

396 .00 / 120.70

Rad io

Cambium Networks, LTD

PTP- 18800-B
36 M3DlD / 0 .0007

128 QAM/ 206 ,9 00
24

0 / 0
19 ,5 60 .00 H

D

DlSTRICT3CPD IL

4 1.767167 / 41:46 :1.80
-87.60647 2/ 87 :36 :23.30

593 .83 / 181.00
98 .40
0.840

0 / 0

StUdy Path (C to A)

B
Rainbow Park

41.761 823/41 :4 5:42 .56
-87 .5 56480 /87 :33: 23. 33

580 .50 /176.94
275 .87
-0 .204

A
Downers Grove

41.795258 / 41 :47 :42 .93
-88 .00393 6/88 :0 :14 .17

718.50 /219.00
95 .57
-0 .047

Antenna
andrew corporation

44. 7
0.9

126.00/ 38 .40

Radio

aviat networks

E600hp18-40M-16Q-LL r
40 MOD7W / 0.0005

16QAM/ 124,0 00

20 / -76 .50

0 / 0
19 ,560.00 H

Path Length (ml/km):

FSL (dB):
Az imuth (0):

Tilt ( 0) :

Transmit
149 .7 5
275 .90
-0.189

23 .2 2 /37.38

Receive
149. 02
95 .60
-0 .063

, =::::::::::===================- ~=============:::=====::::::::::==-.
800 ft

600 ft

2

C/I LOS Summary

Disc Angle (0) :
Disc Value (dB):

Total Disc (dB)
-12 .01

Transmit
-2 .53

-12.00

Separation (MHZ) I V-TI Obj
0.00/24.80

C/I Actual
10.80

Receive
0 .03
-0 .01

C/IObj
57.95

OH Calculation (with terrain)

LOS
0.00

C/I(200f0)
0 .00

Final w /o OH
4 4 7.15

TropoScatter
0.0 0

Margin(200f0)
-4 7.15

Final Calculations

Final w OH
-4 7.1 5

Combined
0. 00

C/I(.Ol0f0)
0.00 / 0 .00

Margin
-47 .1 5

Margin(.Ol0f0)
-37.1 5

Same Point Analysis
False
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PCN Date: 05/09/2014
Job Number 140509COMSAN02

Microwave Path Data Sheet Page 2 of 4

COMSEARCH
19700 Janelia Farm Boulevard, Ashburn, VA, 20147

(703)726- 5655 www.comsearch .com
New Path
RCN Number : 14050929

Administrative Information
City/County
Status / License Basis
Call Sign
Licensee Code
Licensee Name
Radio Service / Station Class

JASPER TX
Killeen/BELL
Engineering Proposal / PRIMARY OPERATION

VAWCTX
Verizon Wireless (VAW) LLC-C TXlLN
CF - - Point-to-Point Microwave, Common Carrier

MONTAGUE TX
/BELL
Engineering Proposal /PRIMARY OPERATION
WQTG604
VAWCTX
Verizon Wireless (VAW) LLC- C TXlLN

FXO -- Fixed

Site Information
Latitude (NAD 83)
Longitude (NAD 83)
Ground Elevation (m/ft- AMSL)
Antenna Structure Registration #
Path Azimuth (0)
Path Length (km / miles)

31 °6' 8.5" N
97 °44 ' 44.1" W
272.49 /894.0
1247953
274.829

5.984 / 3.718

31 °6 ' 24.8" N
97 °48' 29.1" W
295.35 /969.0
1225047
94.796

Transmit Antenna 77183A
Manufacturer Commscope
Model VHLP4-11 W
Gain(dBi) / Bearnwidtht") / TiIW) 40.8 / 1.50 / 0.33
Centerline (m / ft - AGL) 25.91 / 85.0

77183A
Commscope
VHLP4-11W

40.8 / 1.50 / -0.37
39.62 / 130.0

Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

Same As Transmit

Diversity Receive Antenna
Manufacturer
Model
Gain (dBi) / Beamwidth (0)
Centerline (m / ft - AGL)

MaximumCoordinated
26.5
-31.4
61.3

X112362

NEC AMERICA
TRP-11G-7B
ACM IPASOLINK SPLIT HP 256QAM- 16QAM
40MOD7W 256 QAM
1 CH DIG 227000 .000
0.0006
NominalMaximumCoordinated

26.5
-31.4
62.8

Power (dBm)
Received Level (dBm)
EIRP (dBm)

Radio Information X112362

Manufacturer NEC AMERICA
Model TRP-11 G-7B
Model Description ACM IPASOLINK SPLIT HP 256QAM-16QAM
Emission Designator / Modulation 40MOD7W 256 QAM
Loading 1 CH DIG 227000.000
Stability (%) 0.0006

Nominal

Fixed Loss: Tx / Common (dB) 0.0/4.5
Free Space Loss (dB)

Transmit Frequencies (MHz) 10895.0000V(5)

129.0
0.0/6.0

11385.0000V(5)



PATH PROFILE FROM SITE 9 TO WINNECONNE
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Twd istance (ml)

EDX Si\:113I1'n .'"

"rop.modd : L,itll: l<~'·Rk" "U-1
Till~ ~llJJ(.% · 1.t'<~ ~HI!) t'~

~t:l,*itl: 0.00 dD
Cllnl:lte: ComillrtllAI Ten:pcnltI:
AIm. taCIOr. Illlll"
K f;«:lOP: U3~. U10tJ, !.!lon

Bslii!b!liIY Allalnt.
Pnd<: (Hd.~ e mdl,,-'>d: Vil\alllli*B:lItlCll
C psrarn, f<lt' VitiJrttltoOm.:n;
O\'CflI~c piup.cilIldiliOns; Coo l
ITO-I!. lrn1lln t~-pc: InLtnd
ITO·1l ri:fmel. grnd.: 20 .0 %
Extimr.illntcrl'::·/silJI dUIl'W
0tsrcri1\l: fodenOilrgiu: Xll.UdB
AllU{Iildng (dil'crslly): U.OIi
R%mllUUj,"Cmetbod; Crane
ILl infCgion: (

Tr:"ismittcis hc: NI:WShe.
Nau.c: N'l:'\V Sile '1 -
UXatlOlI: - -
N.;.4'l i'5v.&!"W~X'+OO ,U"
Sheelevation: 170-(;0 .
XnlCtln.l height: <J8A 11
Pnilllillp1'lllllllh; It>J.2,' ·
TrnllSlIllUtt "",,-er: JI('l.1~ W
i rons. lill\:IlKS: fWOdll
()Iller iO\lM" : n.()'ldll
Alllen""~.iir ;5,00 dIli
A" lemu tile: .
TOt:.t EIlI'" l(H~lfJ(~17 ,411 W

Nail~NeW Silc'·:>WimieWfl
I'rciJllcIq: .t?lXl.(IO(M' MH,
I>o~lt'ir-tlioll;: 1t<lrimt.~1.1

LmgiJl; 1\4$ ml
Nunitx:f or OO$lilcl,;,;: II
f:J<Ct$.' P"th \0$., .um dD
Atm. nhSO'l'lIiu. klii$: (UII' dD
Plitt. '- 1<'"liars: lltd TdO
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CONSOLIDATED SPECTRUM SERVICES
22 MERRILL DRIVE

ATKINSON, NH 83811
PHONE/FAX: (683) 362 - 5977

EXHIBIT 4 - MICROWAVE PATH DATA

LLC d/b/a WWWB-TV

38 12 46.8
85 33 13.8
688.12/287.3

66.898

TRANSMITTER
KY

1.845/1 .682

38 13 87.4
85 32 89.4
733.8/223.41

246.989

LOUISVILLE COMMUNICATION
85812888-13

STUDIO
KY

PROPOSED LICENSEE
COORDINATION NO.
STATION NAME
STATE
CALL SIGN
LATITUDE (D-M-S) (NAD83)
LONGITUDE (D-M-S) (NAD83)
GROUND ELEV (Ft/m-AMSL)
PATH AZIMUTH (Deg)
PATH DISTANCE (Miles/Km)

TRANSMIT ANT TYPE
FCC DESIGNATION
MANUFACTURER
ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

RFB6-127DSE

GABRIEL

45.2/1.88
22.8/6.78

RFB6 -127DSE

GABRIEL

45.2/1. 88
368.8/189.73

RECEIVE ANT TYPE
FCC DESIGNATION
MANUFACTURER
ANT CODE
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

RFB6-127DSE

GABRIEL

45 . 2/ 1 .88
22.8/6.78

RFB6-127DSE

GABRIEL

45.2/1.88
368.8/189.73

EQUIPMENT MANUFACTURER
TRANSMITTER MODEL
EMISSION
LOADING
STABILITY (%)
POWER (dBm/Watts)
RECEIVED LEVEL (dBm)
EIRP (dBm/Watts)
FIXED LOSSES (dB)
FREE SPACE LOSS (dB)
TX CHANNEL
TX FREQUENCY RANGE (Mhz)
TX CENTER FREQUENCY (Mhz)

NUCOMM INC
138FT6
25M8F8W
VIDEO/AUDIO
8.888588
38.8/1.888

-39 .8
58.2/184.712
25.8

119.2
A81,V
12788 .888 -12725.888, V
12712.588, V

NUCOMM INC
138FT6
25M8F8W
VIDEO/AUDIO/DATA
8.888588
38.8/1.888

-39.8
49.2/95.499
26.8

A09, V
12988.888-12925.888, V
12912.588, V
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MAY 81, 2888

SUPPLEMENTAL SHOWING PER FCC RULE PART 74

LOUISVILLE COMMUNICATIONS LLC d/b/a WWWB-TV

EXHIBIT 5 - ENVIRONME NTAL STATEMENT

This application is of "minor" impact to the environment .
FCC rule parts 1.1386 and 1.1387 do not apply to the proposed
system.

An analysis of the proposed radiation levels per criteria
set forth in OST bulletin 65 have not revealed any hazards to
humans. FAA notification is not required.

EXHIBIT 6 - STATEMENT OF BROADCAST RELATED PURPOSE

This system will be used by LOUISVILLE COMMUNICATIONS LLC d/b/a
WWWB-TV as a Studo to Transmitter link from sites STUDIO to TRANSMMITTER,
KY and as an inter-city relay from TRANSMITTER - STUDIO, KY.

EXHIBIT 7 - SYSTEM DESCRIPTION

The proposed 12.95 GHZ transmission system consists of a duplex
link, between two points STUDIO and TRANSMITTER, KY . The transmitters
are manufactured by NUCOMM INC, model 138FT6.

Each transmitter feeds a GABRIEL, six (6) foot diameter,
parabolic antenna . -Per FCC rule part 74.644 the effective radiated power has been
reduced as specified by the equation referenced by stated rule part.
The calculation is shown on Page 9, Exhibit 7 A of this document.

The baseband loading at each site is Video/Audio/Data, emission
designator 25M8F8W.

The system does not employ hot-standby equipmen t, in that
there is no frequency redundancy or space diversity equipment
involved . All frequencies will be fUlly utilized.



EXHIBIT 7 A - CALCULATION OF MAXI MUM ALLOWABLE EIRP

The maximum allowable Effective Radiated Power is specified by
the equation EIRP = 38 - 2810g(A/B) where:

EIRP = Equivalent Istropic Radiated Power in DBW

A =Minium path length from the table =5 KM

B =Actual path length in kilometers =1.682 KM

Therefore:

EIRP = 38 - 28 Log (5 .8/1.682) = 28.537 DBW

Converting to Watts we get 113 .1618, converting the watts to
milliwatts we get 113161.8. To convert to dbm it is 18*LOG(113161 .8)
or a maximum permisible EIRP of 58.536, dbm.

We are now in compliance with this rule part. We are adding
another 18 decibels of fixed loss in line with the transmitter only
br i ngs our EIRP to 58.2 dbm, maximum.
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MAY 81, 2888

SUPPLEMENTAL SHOWING PER FCC RULE PART 74

LOUISVILLE COMMUNICATIONS LLC d/b/a WWWB-TV

EXHIBIT 8 - SYSTEM DIAGRAM

Freq. Range (Mhz) : 12788.888 - 12725 .888, V
Center Freq. (Mhz): 12712.588, V
Channel Number : A81, V

* ***** ** ********

******** ** * *** * *
* TX * * RX *

******** ********
* RX * * TX *

Freq. Range (Mhz): 12988.888-12925.888, V
Center Freq. (Mhz): 12912.588, V
Channel Number: A09, V

STATION NAME
STATE
LATITUDE (D-M-S) (NAD83)
LONGITUDE (D-M-S) (NAD83)
GROUND ELEV (Ft/m-AMSL)
PATH AZI MUTH (Deg)
PATH DISTANCE (Miles/Km)

TRANSMIT ANT TYPE
FCC DESIGNATION
MANUFACTURER
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

RECEIVE ANT TYPE
FCC DESIGNATION
MANUFACTURER
GAIN(dBi)/BEAMWIDTH(Deg)
C/L (Ft/m-AGL)

EQUIPMENT MANUFACTURER
TRANSMITTER MODEL
EMISSION
LOADING
STABILITY (%)
POWER (dBm/Watts)
EIRP (dBm/Watts)
FIXED LOSSES (dB)
FREE SPACE LOSS (dB)
RECEIVED LEVE L (dBm)

STUDIO
KY

38 13 87.4
85 32 89.4
733.8/223.41

246.989
1.845/1.682

RFB6-127DSE

GABRIEL
45.2/1.88
22 .8/6.78

RFB6-127DSE

GABRIEL
45 . 2/1 .88
22.8/6.78

NUCOMM INC
138FT6
25M8F8W
VIDEO/AUDIO/DATA
8.888588
38.8/1.888
58.2/184.712
25.8

119.2
-39 .8

TRANSMITTER
KY

38 12 46.8
85 33 13.8
688 .12/287.3

66.898

RFB6-127DSE

GABRIEL
45.2/1. 88
368.8/189.73

RFB6 -127DSE

GABRIEL
45.2/1. 88
368.8/189.73

NUCOMM INC
138FT6
25M8F8W
VIDEO/AUDIO/DATA
8.888588
38.8/1.888
49.2/95.499
26.8

-39.8



EXHIBIT 9 - VERTICAL ANTENNA PROFILE

PAGE 11

SITE NAME
STATE
LATITUDE (N)
LONGITUDE (W)
FCC TOWER ID:
DATUM
GROUND ELEV.
(FT/MTRS)

NOTES:

I I ( - -
I 1 1

28.8/6.1 1 1
1 1 122.8/6.7
1 1 1 1
1---1--1-1

STUDIO
KY
38 13 87.4
85 32 89.4

NAD 83
733.8/223.41

1
------ )1

1

I
1

I
1

1

1

I
1

1

TRANSMIITER
KY
38 12 46.8
85 33 13.8
1861956
NAD 83
688.12/287.3

1.8 - ALL DIMENSIONS ARE IN FEET/METERS
2.8 - DRAWING NOT TO SCALE
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Path length (12.24 mi)

8 9 10 11 12

IOC Tower- A Frequency (MHz) = 11200.0 Bald Peak

Latitude 452153.70 N K = 1.33, 1.00 Latitude 452335.50 N
Longitude 12248 14.90 W %Fl = 100.00, 60.00 Longitude 123 03 08.90 W
Azimuth 279.2]0 Azimuth 99.09°
Elevation 246 ft ASL Elevation 1585 ft ASL
Antenna CL 150.0 ft AGL Antenna CL 120.0 ft AGL
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•

11 GHz • MHSB/HP Radio

IOC Tower - A Bald Peak

Latitude

Longitude

True azimuth (0)

Vertical angle (0)

Elevation (ft)

452153.70 N

1224814.90 W

279.27

1.09

246.00

452335.50 N

123 03 08.90 W

99.09

-1.23

1585.00

Antenna model

Antenna gain (dBi)

Antenna height (ft)

TX line model

TX line unit loss (dB/lOOft)

TX line length (ft)

TX line loss (dB)

Connecto r loss (dB)

TX filter loss (dB)

RX filter loss (dB)

HP8-107-P1A (TR)

46.40

150.00

EW90

3.08

200.00

6.16

0.40

2.70

2.90

HP8-107-P1A (TR)

46.40

120.00

EW90

3.08

170.00

5.24

0.40

2.70

2.90

64.65

11200.00

Vertical

12.25

139.34

0.31

64.65

Frequency (MHz)

Polarization

Path length (mi)

Free space loss (dB)

Atmospheric absorption loss (dB)
f----------..------------l

Net path loss (dB)

Configuration

Radio model

Emission designator

HSB (1:10) - Stacking

95MPR11-Ll024A40-294

40MOD7W

HSB (1:10) - Stacking

95MPR11-Ll024A40-294

40MOD7W

Climatic factor

Terrain roughness (ft)

C factor

Average annual temperature (OF)

Fade occurrence factor (Po)

1.00

140.00

0.26

48.51

1.349E-002

Polarization

Rain region

Vertical

Portland, Oregon
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· 11 GHz - MHSB/HP Radio

TX power RX threshold Receive signal Thermal fade
Flat fade

EIRP (dBm) margin -
(dBm) level (dBm) (dBm) margin (dB)

multioath (dB)

1024294 30 .00 30 .00 -58.50 -58 .50 67.14 68.06 -34 .65 -34.65 23 .85 23.85 23.85 23.85

512267 31.00 31.00 -61.70 -61.70 68.14 69.06 -33.65 -33.65 28.05 28.05 28.05 28.05

256238 32.00 32.00 -65.10 -65.10 69 .14 70.06 -32.65 -32.65 32.45 32.45 32.45 32.45

128207 32 .50 32 .50 -68 .10 -68 .10 69 .64 70 .56 -32.15 -32.15 35 .95 35.95 35 .95 35 .95

64179 32 .50 32.50 -71 .00 -71.00 69 .64 70 .56 -32.15 -32 .15 38 .85 38 .85 38 .85 38.85

32145 32.50 32.50 -73.40 -73 .40 69 .64 70.56 -32.15 -32.15 41.25 41.25 41.25 41.25

16115 32.50 32 .50 -76.80 -76.80 69 .64 70 .56 -32.15 -32.15 44.65 44 .65 44.65 44 .65

455 32.50 32 .50 -87 .50 -87.50 69 .64 70 .56 -32 .15 -32.15 55 .35 55 .35 55 .35 55 .35

Worst month
Annual multipath Annual rain Total annual (2 Time in mode (2

multioath way) way)

1024294 99 .9944 99 .9944 99.9986 99 .9986 99 .9998 99.9998 99 .9971 99.9971

512267 99.9979 99.9979 99.9995 99.9995 99.9999 99.9999 99.9989 0.0018

256238 99.9992 99 .9992 99 .9998 99 .9998 99.9999 99.9999 99.9996 0.0007

128207 99 .9997 99.9997 99 .9999 99.9999 99.9999 99.9999 99 .9998 0.0002

64 179 99.9998 99.9998 99.9999 99 .9999 99.9999 99 .9999 99.9999 0.0001

32145 99.9999 99.9999 99.9999 99 .9999 99.9999 99.9999 99.9999 0.0000

16 115 99.9999 99 .9999 99 .9999 99 .9999 99 .9999 99.9999 99.9999 0.0000

455 99 .9999 99.9999 99.9999 99 .9999 99 .9999 99.9999 99.9999 0.0000

Multipath fading method - Vigants - Barnett
Rain fading method - Crane
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Path length (13.85 mi)
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IOC Tower - A Frequency (MHz) = 6175 .0 Mt Scott

Latitude 452153.70 N K = 1.33, 1.00 Latitude 452707.30 N
Longitude 122 48 14.90 W %F1 = 100.00, 60.00 Longitude 122 32 51.30 W
Azimuth 64.1r Azimuth 244.36°
Elevation 246 ft ASL Elevat ion 1057 ft ASL
Antenna CL 130.0 ft AGL Antenna CL 130.0 ft AGL
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6 GHz - MHSB/Standard Power Radio

IOC Tower - A MtScott

Latitude 45 21 53.70 N 452707.30 N

Longitude 122 48 14.90 W 122 32 51.30 W

True azimuth n 64.17 244.36

Vertical angle (0) 0.56 -0.71

Elevation (ft) 246.00 1057.00

Antenna model HP8-59-D3A (TR) VHLP6-6W-6WH/B (TR)

Antenna gain (dBi) 41.50 39.30

Antenna height (ft) 130.00 130.00

TX line model EW63 EW63

TX line unit loss (dB/100 ft) 1.47 1.47

TX line length (ft) 180.00 175.00

TX line loss (dB) 2.65 2.57

Connec tor loss (dB) 0.40 0.40

TX filter loss (dB) 2.00 2.00

RX filter loss (dB) 2.60 2.60

Frequency (MHz) 6175.00

Polarization Vertical

Path length (mi) 13.86

Free space loss (dB) 135.25

Atmospher ic absorption loss (dB) 0.19

Net path loss (dB) 65.26 65.26

Configuration HSB (1:10) - Stacking HSB (1:10) - Stacking

Radio model 95MPR61-L1024A30-227 95MPR61-L1024A30-227

Emission designator 30MOD7W 30MOD7W

Climatic factor 1.00

Terra in roughness (ft) 96.98

C factor 0.42

Average annual temperature (OF) 47.21

Fade occurrence factor (Po) 1.736E-002

Summit
r d.wmSo[II(km\ I",·.
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#

6 GHz . MHSB/Standard Power Radio Summit
Td,'fiNJt &>luli",u. Inr ,

TX power RX threshold Rece ive signal Thermal fade
Flat fade

EIRP (dBm) margin -(dBm) level (dBm) (dBm) margin (dB) rnultipath (dB)

1024227 31.50 31.50 -60.50 -60.50 67 .95 65.83 -33.76 -33.76 26 .74 26.74 26.74 26.74

512206 31.50 31.50 -63.70 -63.70 67.95 65.83 -33.76 -33.76 29.94 29.94 29.94 29.94

256183 32 .50 32.50 -67 .10 -67.10 68 .95 66 .83 -32.76 -32.76 34 .34 34.34 34 .34 34 .34

128161 32 .50 32 .50 -70 .10 -70.10 68 .95 66 .83 -32.76 -32.76 37.34 37.34 37.34 37.34

64136 32 .50 32 .50 -73.00 -73 .00 68.95 66.83 -32.76 -32.76 40 .24 40 .24 40 .24 40 .24

32113 32.50 32.50 -74.90 -74.90 68.95 66.83 -32.76 -32.76 42.14 42.14 42.14 42.14

1690 32.50 32.50 -78.30 -78.30 68.95 66.83 -32.76 -32.76 45.54 45.54 45.54 45.54

443 32 .50 32 .50 -89 .00 -89.00 68.95 66 .83 -32.76 -32.76 56 .24 56.24 56.24 56.24

Wors t month
Annual multipath Annual rain

Total annual (2 Time in mode (2
multipath way) way)

1024 227 99.9963 99 .9963 99 .9991 99.9991 99 .9983 99 .9983

512206 99.9982 99 .9982 99.9996 99.9996 99.9992 0.0009

256183 99.9994 99 .9994 99.9998 99 .9998 99 .9997 0.0005

128 161 99.9997 99 .9997 99 .9999 99.9999 99 .9998 0.0002

64 136 99.9998 99 .9998 99.9999 99.9999 99.9999 0.0001

32113 99 .9999 99 .9999 99 .9999 99 .9999 99.9999 0.0000

1690 99 .9999 99.9999 99 .9999 99.9999 99.9999 0.0000

443 99 .9999 99.9999 99 .9999 99.9999 99.9999 0.0000

Multipath fading method - Vigants - Barnett
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