
Appendix A 

Broadband Radio Service Relocation Zones 



1G LOS Projections

Chicago



Chicago Relocation Zone with 50 ft (15.24m) AWS Tower

124 Km



Chicago Relocation Zone with 100 ft (30.48m) AWS Tower

126 Km



Chicago Relocation Zone with 150 ft (45.72m) AWS Tower

128 Km



Chicago Relocation Zone with 300 ft (91.44m) AWS Tower

132 Km



1G LOS Projections

Colorado Springs



Colorado Springs Relocation Zone with 50 ft (15.24m) AWS Tower

216 Km



Colorado Springs Relocation Zone with 100 ft (30.48m) AWS Tower

216 Km



Colorado Springs Relocation Zone with 150 ft (45.72m) AWS Tower

216 Km



Colorado Springs Relocation Zone with 300 ft (91.44m) AWS Tower

221 Km



1G LOS Projections

Denver



Denver LOS Projection at 50 ft Remote Height

148Km

Site Elevation
2530m



Denver LOS Projection at 100 ft Remote Height

150Km



Denver LOS Projection at 150 ft Remote Height

152Km



Denver LOS Projection at 300 ft Remote Height

181Km



1G LOS Projections

Detroit



Detroit Relocation Zone with 50 ft (15.24m) AWS Tower

87 Km



Detroit Relocation Zone with 100 ft (30.48m) AWS Tower

96 Km



Detroit Relocation Zone with 150 ft (45.72m) AWS Tower

103 Km



Detroit Relocation Zone with 300 ft (91.44m) AWS Tower

114 Km



1G LOS Projections

Fresno



Fresno Relocation Zone with 50 ft (15.24m) AWS Tower

200 Km



Fresno Relocation Zone with 100 ft (30.48m) AWS Tower

200 Km



Fresno Relocation Zone with 150 ft (45.72m) AWS Tower

200 Km



Fresno Relocation Zone with 300 ft (91.44m) AWS Tower

200 Km



1G LOS Projections

Houston



Houston Relocation Zone with 50 ft (15.24m) AWS Tower

103 Km



Houston Relocation Zone with 100 ft (30.48m) AWS Tower

106 Km



Houston Relocation Zone with 150 ft (45.72m) AWS Tower

109 Km



Houston Relocation Zone with 300 ft (91.44m) AWS Tower

118 Km



1G LOS Projections

Melbourne



Melbourne LOS Projection at 50 ft Remote Height

61 Km



Melbourne LOS Projection at 100 ft Remote Height

66 Km



Melbourne LOS Projection at 150 ft Remote Height

71 Km



Melbourne LOS Projection at 300 ft Remote Height

80 Km



1G LOS Projections

Oklahoma City



Oklahoma City Relocation Zone with 50 ft (15.24m) AWS Tower

90 Km



Oklahoma City Relocation Zone with 100 ft (30.48m) AWS Tower

91 Km



Oklahoma City Relocation Zone with 150 ft (45.72m) AWS Tower

95 Km



Oklahoma City Relocation Zone with 300 ft (91.44m) AWS Tower

103 Km



1G LOS Projections

Phoenix



Phoenix Relocation Zone with 50 ft (15.24m) AWS Tower

160 Km



Phoenix Relocation Zone with 100 ft (30.48m) AWS Tower

160 Km



Phoenix Relocation Zone with 150 ft (45.72m) AWS Tower

160 Km



Phoenix Relocation Zone with 300 ft (91.44m) AWS Tower

160 Km



1G LOS Projections

Salt Lake City



Salt Lake Relocation Zone with 50 ft (15.24m) AWS Tower

195 Km



Salt Lake Relocation Zone with 100 ft (30.48m) AWS Tower

195 Km



Salt Lake Relocation Zone with 150 ft (45.72m) AWS Tower

197 Km



Salt Lake Relocation Zone with 300 ft (91.44m) AWS Tower

198 Km



1G LOS Projections

San Francisco



San Francisco Relocation Zone with 50 ft (15.24m) AWS Tower

144 Km



San Francisco Relocation Zone with 100 ft (30.48m) AWS Tower

144 Km



San Francisco Relocation Zone with 150 ft (45.72m) AWS Tower

144 Km



San Francisco Relocation Zone with 300 ft (91.44m) AWS Tower

144 Km



1G LOS Projections

San Jose



San Jose Relocation Zone with 50 ft (15.24m) AWS Tower

250 Km



San Jose Relocation Zone with 100 ft (30.48m) AWS Tower

250 Km



San Jose Relocation Zone with 150 ft (45.72m) AWS Tower

250 Km



San Jose Relocation Zone with 300 ft (91.44m) AWS Tower

250 Km



1G LOS Projections

Tucson



Tucson Relocation Zone with 50 ft (15.24m) AWS Tower

150 Km



Tucson Relocation Zone with 100 ft (30.48m) AWS Tower

150 Km



Tucson Relocation Zone with 150 ft (45.72m) AWS Tower

150 Km



Tucson Relocation Zone with 300 ft (91.44m) AWS Tower

150 Km



1G LOS Projections

Wichita



Wichita Relocation Zone with 50 ft (15.24m) AWS Tower

72 Km



Wichita Relocation Zone with 100 ft (30.48m) AWS Tower

77 Km



Wichita Relocation Zone with 150 ft (45.72m) AWS Tower

81 Km



Wichita Relocation Zone with 300 ft (91.44m) AWS Tower

90 Km



Appendix B 

Legacy Video Relocation Zones 



Sprint Nextel Downstream 
Video LOS Projections



Albuquerque M1 Downstream LOS Projections using 50m Remote



Albuquerque M1 Downstream LOS Projections using 30m Remote



Albuquerque M1 Downstream LOS Projections using 9m Remote



Cincinnati M1 Downstream LOS Projections using 50m Remote



Cincinnati M1 Downstream LOS Projections using 30m Remote



Cincinnati M1 Downstream LOS Projections using 9m Remote



St. Louis M1 Downstream LOS Projections using 50m Remote



St. Louis M1 Downstream LOS Projections using 30m Remote



St. Louis M1 Downstream LOS Projections using 9m Remote



Columbus M2 Downstream LOS Projections using 50m Remote



Columbus M2 Downstream LOS Projections using 30m Remote



Columbus M2 Downstream LOS Projections using 9m Remote



Youngstown M1 Downstream LOS Projections using 50m Remote



Youngstown M1 Downstream LOS Projections using 30m Remote



Youngstown M1 Downstream LOS Projections using 9m Remote



Bend M1 Downstream LOS Projections using 50m Remote



Bend M1 Downstream LOS Projections using 30m Remote



Bend M1 Downstream LOS Projections using 9m Remote



Boise M1 Downstream LOS Projections using 50m Remote



Boise M1 Downstream LOS Projections using 30m Remote



Boise M1 Downstream LOS Projections using 9m Remote



Gilroy M1 Downstream LOS Projections using 50m Remote



Gilroy M1 Downstream LOS Projections using 30m Remote



Gilroy M1 Downstream LOS Projections using 9m Remote



Monterey M1 Downstream LOS Projections using 50m Remote



Monterey M1 Downstream LOS Projections using 30m Remote



Monterey M1 Downstream LOS Projections using 9m Remote



Las Vegas M1 Downstream LOS Projections using 50m Remote



Las Vegas M1 Downstream LOS Projections using 30m Remote



Las Vegas M1 Downstream LOS Projections using 9m Remote



Medford M1 Downstream LOS Projections using 50m Remote



Medford M1 Downstream LOS Projections using 30m Remote



Medford M1 Downstream LOS Projections using 9m Remote



Sacramento M2 Downstream LOS Projections using 50m Remote



Sacramento M2 Downstream LOS Projections using 30m Remote



Sacramento M2 Downstream LOS Projections using 9m Remote



Lincoln M2 Downstream LOS Projections using 50m Remote



Lincoln M2 Downstream LOS Projections using 30m Remote



Lincoln M2 Downstream LOS Projections using 9m Remote



Bakersfield M1 Downstream LOS Projections using 50m Remote



Bakersfield M1 Downstream LOS Projections using 30m Remote



Bakersfield M1 Downstream LOS Projections using 9m Remote



Stockton M1 Downstream LOS Projections using 50m Remote



Stockton M1 Downstream LOS Projections using 30m Remote



Stockton M1 Downstream LOS Projections using 9m Remote



Maysville M1 Downstream LOS Projections using 50m Remote



Maysville M1 Downstream LOS Projections using 30m Remote



Maysville M1 Downstream LOS Projections using 9m Remote



Albany M2 Downstream LOS Projections using 50m Remote



Albany M2 Downstream LOS Projections using 30m Remote



Albany M2 Downstream LOS Projections using 9m Remote



Brenham M1 Downstream LOS Projections using 50m Remote



Brenham M1 Downstream LOS Projections using 30m Remote



Brenham M1 Downstream LOS Projections using 9m Remote



San Antonio M2 Downstream LOS Projections using 50m Remote



San Antonio M2 Downstream LOS Projections using 30m Remote



San Antonio M2 Downstream LOS Projections using 9m Remote
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Sprint Broadband Direct Advertising Samples 
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ENGINEERING STATEMEMT  
OF ROBERT GEHMAN, JR., P. E. 

 
 
Kessler and Gehman Associates, Inc. (“KGA”) is a professional engineering firm, specializing in the 
design and evaluation of telecommunications systems for more than 40 years. The firm has been 
involved in virtually every phase of TV and FM broadcast, microwave communications, fiber optic, 
cable TV and wireless cable (MDS/ITFS), satellite earth stations, and two-way radio communications 
systems. The services rendered by KGA have ranged from consulting services on a daily basis to 
studies of technical and economic feasibility and the design and construction follow-up of major 
telecommunications systems in widely diverse geographical areas.  In particular the firm has had 
extensive experience in the design of systems in geographical areas where special attention has had to 
be devoted to effects of meteorological variations on system propagation reliability. Baseband 
information carried on communications systems designed by the firm includes video, data, telemetry, 
supervisory, wide bandwidth audio, and telephone either in combination or individually. 

 
The qualifications of the firm's key technical personnel are a matter of record with the Federal 
Communications Commission.  KGA has represented many clients before the FCC in a variety of 
matters, including rule making and waiver requests of the Commission's rules to accommodate 
specialized telecommunications systems. While the firm maintains a continuous dialogue with 
equipment suppliers, contractors and manufacturers of television, radio and telecommunications 
equipment, its relationship to such companies is limited solely to the contacts necessary for the 
planning and implementation of systems for the firm's clients.  The firm engages only in providing 
consulting services to its clients, and is thus not involved in the promotion, manufacture, sale or 
installation of any equipment.  
 
 
AWS – BRS Interference Considerations 
 
The Advanced Wireless Services (“AWS”) occupies paired spectrum in the 1710-1755 and 2110-2155 
MHz frequency bands and the Broadband Radio Service (“BRS”) occupies spectrum in the 2150-2162 
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MHz band.  The BRS channels have traditionally been used for upstream transmissions from the end 
user to a single base station hub receiving facility (“Response Station Hub”).  
 
 
Co-Channel AWS Base Station Interference to BRS Base Station Hubs 
 
An AWS base station, even with an exceptionally low transmit power of 100 milliwatts (“mW”), 
would need to be located 1,259 miles away from a centralized BRS receive station hub to prevent 
harmful co-channel interference if line of sight could exist at those extreme distances. 

              
  Frequency  2150.00  MHz   
        
  AWS Base Station TPO (100 mW) 20.00  dBm   
  AWS Base Station Transmit Antenna Gain  17.00  dBi   
  AWS Base Station EIRP  37.00  dBm   
        
  BRS Receive Station Hub Bandwidth  5.00  MHz   
  BRS Receive Antenna Gain  19.00  dBi   
  BRS Receiver Noise Figure  4.00  dB   
  BRS Noise Floor  -103.25  dBm   
        
  Allowable AWS Signal for a 1 dB Noise Floor Increase  -109.25  dB   
  Path Loss required to comply with Allowable AWS Signal   -165.25  dB   
  Minimum Separation for required L.O.S. Path Loss  1,259  Miles   
         
  L.O.S. = Line of Sight       
          Table A   

 
 
 
Adjacent and Non-Contiguous AWS Base Station Interference to BRS Base Station Hubs 
 
Cellularization of AWS could result in a large number of AWS Base Stations serving a geographic 
area. BRS Base Stations typically consist of ten sectors, each 36 degrees wide. The number of AWS 
base stations that might be in a given sector is a variable, and depends on the market population 
density and capacity requirements. Assuming 3-mile radius AWS cells (area 28.3 sq mi), the potential 
number of AWS base stations in a 36-degree sector with a 35-mile radius (area 384.8 sq mi) would be 
13.6 for a single frequency block, or a total of (13.6 transmitters x 5 blocks) about 68 AWS base 
station transmitters on five AWS frequency blocks (Blocks A – E, assuming AWS would not operate 
on Block F, which is co-channel to BRS-1). Using the same methodology in dense population 
deployments capacity would require that AWS base stations be deployed with 2-mile radius cells, 
which would represent about 153 AWS base station transmitters in just one BRS 36-degree sector. If 
AWS were to operate just one base station with five transmitters simultaneously, such a facility would 
need to be located 138.8 miles away from a centralized BRS receive station hub to prevent harmful 
interference if the AWS and BRS base station antennas are within line of sight.  
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  Frequency  2150.00 MHz   
        
  AWS Base Station TPO1 100mW 20.00 dBm   
  AWS Base Station OOBE Attenuation  33.00 dB   
  AWS Base Station Transmit Antenna Gain  17.00 dBi   
  AWS Base Station OOBE EIRP per MHz  4.00 dBm/MHz   
  AWS Base Station Bandwidth  5.00 MHz   
  AWS Base Station OOBE EIRP for 5 MHz 12.559mW 10.99 dBm   
  Simultaneous Base Stations (Blocks A, B, C, D, E)  5    
  Aggregate AWS Base Station OOBE EIRP for 5 Stations 62.797mW 17.98 dBm   
        
  BRS Base Station Bandwidth  5.00 MHz   
  BRS Base Station Receive Antenna Gain  19.00 dBi   
  BRS Base Station Receiver Noise Figure  4.00 dB   
  BRS Base Station Noise Floor  -103.25 dBm   
        
  Allowable AWS Signal for a 1 dB Noise Floor Increase  -109.12 dB   
  Path Loss required to comply with Allowable AWS Signal   -146.10 dB   
  Minimum Separation for required L.O.S. Path Loss  138.8 Miles   
         
  L.O.S. = Line of Sight       
          Table B   

 
Indeed, an OOBE attenuation of at least 55 + 10 log10(P) would be required for an AWS Base Station 
to permit five simultaneous transmitters to operate (on AWS Blocks A-E) within 35-miles of a BRS 
Base Station without causing interference. Even an OOBE attenuation of 80 + 10 log10(P), if it were 
achievable, would require such an AWS Base Station to locate more than 2 miles from a BRS Base 
Station to avoid interference. An AWS Base Station would require a TPO of more than 30 watts to 
generate the maximum allowable EIRP of 1,640 watts using a transmit antenna with a 17 dBi gain. As 
shown below, a TPO of 30 watts (30,000 mW) would require a filter with an attenuation of nearly 95 
dB to comply with an OOBE attenuation of 80 + 10 log10(P). 

              
  Frequency  2150.00 MHz   
        
  AWS Base Station TPO 30000mW 44.77 dBm   
  AWS Base Station OOBE Attenuation  94.77 dB   
  AWS Base Station Transmit Antenna Gain  17.00 dBi   
  AWS Base Station OOBE EIRP per MHz  -33.00 dBm/MHz   
  AWS Base Station Bandwidth  5.00 MHz   
  AWS Base Station OOBE EIRP for 5 MHz 0.003mW -26.01 dBm   
  Simultaneous Base Stations (Blocks A, B, C, D, E)  5    

                                                        
1 The on-channel TPO is actually not relevant because the FCC’s OOBE attenuation formula, 43 + 10 log10(P), always 
results in a permissible OOBE emission of –13 dBm. However, this does demonstrate as an example that an AWS TPO of 
100 mW would require a filter with an attenuation of 33 dB. 
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  Aggregate AWS Base Station OOBE EIRP for 5 Stations 0.013mW -19.02 dBm   
        
  BRS Base Station Bandwidth  5.00 MHz   
  BRS Base Station Receive Antenna Gain  19.00 dBi   
  BRS Base Station Receiver Noise Figure  4.00 dB   
  BRS Base Station Noise Floor  -103.25 dBm   
        
  Allowable AWS Signal for a 1 dB Noise Floor Increase  -109.12 dB   
  Path Loss required to comply with Allowable AWS Signal   -109.10 dB   
  Minimum Separation for required L.O.S. Path Loss  2.0 Miles   
         
  L.O.S. = Line of Sight       
          Table C   

 
 
BRS End User CPE Interference to AWS Mobile Handsets 
 
To prevent exceeding a one-decibel increase in the noise floor would require a separation distance of 
approximately 7.1 miles between a fixed BRS end user (CPE) transmitter and an AWS mobile handset 
receiver on different frequencies. 

              
  Frequency  2150.00  MHz   
        
  BRS End User CPE TPO2 (100 mW) 20.00  dBm   
  BRS CPE OOBE Attenuation  33.00  dB   
  BRS CPE External Transmit Antenna Gain  17.00  dBi   
  BRS CPE OOBE EIRP per MHz  4.00  dBm/MHz   
  AWS CPE Bandwidth  5.00  MHz   
  BRS CPE OOBE EIRP for 5 MHz  10.99  dBm   
        
  AWS Handset Bandwidth  5.00  MHz   
  AWS Handset Receive Antenna Gain  0.00  dBi   
  AWS Handset Receiver Noise Figure  4.00  dB   
  AWS Handset Noise Floor  -103.25  dBm   
        
  Allowable AWS Signal for a 1 dB Noise Floor Increase3   -109.12  dB   
  Path Loss required to comply with Allowable AWS Signal   -120.11  dB   
  Minimum Separation for required L.O.S. Path Loss  7.0  Miles   
         
  L.O.S. = Line of Sight       
          Table D   

                                                        
2 The on-channel TPO is actually not relevant because the FCC’s OOBE attenuation formula, 43 + 10 log10(P), always 
results in a permissible OOBE emission of –13 dBm. However, this does demonstrate as an example that a TPO of 100 mW 
would require a filter with an attenuation of 33 dB. 
3 The AWS interfering signal level would have to be 5.867 dB below the receiver noise floor to avoid increasing the noise 
floor by more than 1 dB. 
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AWS Mobile Handset in Close-Proximity to a BRS End User CPE 
 
At a separation distance of one mile under line-of-sight conditions, an AWS handset would experience 
a noise-floor increase of 11.32 dB from a BRS station operating on an adjacent or non-contiguous 
frequency. 

              
  Frequency  2150.00  MHz   
        
  BRS End User CPE TPO (100 mW) 20.00  dBm   
  BRS CPE OOBE Attenuation  33.00  dB   
  BRS CPE External Transmit Antenna Gain  17.00  dBi   
  BRS CPE OOBE EIRP per MHz  4.00  dBm   
  AWS CPE Bandwidth  5.00  MHz   
  BRS CPE OOBE EIRP for 5 MHz  10.99  dBm   
        
  Path Loss (1 Mile) 103.25  dB   
        
  AWS Handset Bandwidth  5.00  MHz   
  AWS Handset Antenna Gain  0.00  dBi   
  AWS Handset Noise Figure  4.00  dB   
  AWS Handset Noise Floor (4.73E-11 MW) -103.25  dBm   
        
  Received Signal from BRS CPE (5.94E-10 MW) -92.26  dBm   
  Increased Noise Floor (6.42E-10 MW) -91.93  dBm   
  Noise Floor Increase (Interference)  11.32  dB   

           Table E   
 
 

Conclusions 

The above calculations demonstrate that BRS and AWS cannot co-exist in the same geographic area. 
All BRS operations in a given geographic area should be relocated before the Commission authorizes 
new AWS base stations to begin operating in that area to protect BRS against interference from co-
channel, adjacent-channel, and non-contiguous AWS base station emissions.  

 

This engineering statement has been prepared by or under the direct supervision of Robert Gehman, 
Jr., who states under penalty of perjury that he is president of Kessler and Gehman Associates, Inc., 
telecommunications consulting engineers with offices in Gainesville, FL; a professional engineer 
licensed in several states with an established record at the National Council of Examiners for 
Engineering and Surveying (“NCEES”); a member of the Association of Federal Communications 
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Consulting Engineers (“AFCCE”); a member of the Institute of Electrical and Electronic Engineers 
(“IEEE”); a member of the Society of Broadcast Engineers (“SBE”); and the information contained in 
this statement is true and correct to the best of his knowledge and belief. 
 

KESSLER AND GEHMAN ASSOCIATES, INC. 

 

 

Robert Gehman, Jr., P. E. 
President 
(bob@kga.bz) 
 
November 21, 2005 
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