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EXHIBIT E-1 

ENGINEERING STATEMENT RE: LICENSE APPLICATION 
FCC FORM 302-FM 

FILE NUMBER: BPH-20030925ATO 
FACILITY ID: 11451 

RADIO STATION WRR 
CHAN 266C, 0.98 KW-HOR, 100 KW-(MAX, 508 MTRS AAT 

DALLAS, TEXAS 
 
 
 This Firm represents the City of Dallas, Texas, licensee of Station WRR, Dallas, Texas. This 
Engineering Statement addresses the conditions imposed on the instant construction permit.  
 Station WRR is authorized to construct a new main transmitter plant at the Cowboy Tower 
Transmission Site at Cedar Hill, Texas. The construction has been completed and measurements to 
document compliance with Section 73.317 of the Rules have been completed. The conditions 
imposed on the construction permit are as follows: 
 
1: "The permittee shall submit a copy of the vertical plane pattern for the beam tilt antenna  

authorized in this construction permit…." The elevation pattern plot appears herein as  
Exhibit E1-2A. The vertical pattern plot appears herein as Exhibit E1-2B. The pattern  
tabulation appears herein as Exhibit E1-2C. 

2: "BEFORE PROGRAM TESTS COMMENCE, sufficient measurements shall be made to   
establish that the operation authorized in this construction permit is in compliance with the  
spurious emissions requirements of Sections 73.317(b) through 73.317(d)." 

 The results of the measurements appear herein as Exhibit E1-4. 
3: "The permittee/licensee in coordination with other users of the site must reduce power or  

cease operation as necessary to protect persons having access to the site, tower or  
antenna from radiofrequency electromagnetic fields in excess of FCC guidelines." 
The owner of the tower has a procedure in effect to assure compliance with this  
requirement. The City of Dallas will comply with the established procedures. 

 
 A block diagram of the WRR Main Transmitter Plant appears herein as Exhibit E1-1. The 
transmitter power output of the analog and digital transmitters was established according the 
calculations shown in Exhibit E1-3, attached herein. 
 
 The digital transmission system was adjusted to comply with the NRSC-5 FM FM Mask. 
The system appears to be in full compliance with the Ibiquity published standards. 
 All measurements were made by the undersigned in accordance with accepted industry 
practices. 
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EXHIBIT E1-3 

CALCULATION OF TRANSMITTER POWER OUTPUT 
RADIO STATION WRR 

CHANNEL 266C, 98 KW-HOR, 100 KW-MAX, 508 MTRS AAT 
DALLAS, TEXAS 

 
 The transmitter power outputs of the analog and digital transmitters were calculated on the 

basis of the antenna gain and loss data for the transmission lines and combining filters furnished 

by the manufacturer. The master antenna system for the Cowboy Tower at Cedar Hill, Texas was 

manufactured by Harris Corporation and the transmission lines and filters were manufactured by 

Dielectric Communications which acted as the general contractor for the installation. Dielectric has 

since absorbed the Harris Antenna Division. The antenna system is designed for nine full power 

Class C transmission systems and one Class C1 transmission system. The system presently 

accommodates eight Class C transmission systems including that of Station WRR. 

 The transmitting antenna is an eight level, three element per level cavity backed radiator 

located on a ten foot face tower. The upper four sections are fed with a single 6-1/8 inch diameter 

rigid transmission line. The lower four sections are fed with an identical line. The two lines are fed 

with equal power levels by a power divider located in the combiner room of the FM Transmitter 

Building adjacent to the tower. The combining filters for each of the eight stations connected to 

the antenna system are located in the combiner room.  

 The WRR transmitters are located in the Television Transmitter Building adjacent to the FM 

Transmitter building. The combined outputs of the analog and digital transmitters are fed to the 

WRR Combining Filter by a 200 foot length of 4-1/16 inch rigid transmission line. 

 The transmitter power output calculations appear below: 

GAINS:  ANTENNA    ANTENNA INPUT POWER: 

3.98 (MAX)   100 KW/3.98 = 25.13 KW 

3.90 (HOR)    

LOSSES: WRR FILTER XMSN LINE & PWR DVDR WRR XMSN LINE TOTAL 

    -0.418 dB    -0.725 dB         -0.15 dB  -1.298 dB 

POWER INPUT TO WRR TRANSMISSION LINE: 

  25.13 KW/0.7417 = 33.876 KW 

ANALOG TRANSMITTER OUTPUT: 

  33.876 KW/0.90 = 37.64 KW REJECT POWER = 3.76 KW 

DIGITAL TRANSMITTER OUTPUT: 

  0.3388 KW/0.1 = 3.39 KW  REJECT POWER = 3.05 KW 
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EXHIBIT E1-4 

SECTION 73.317 COMPLIANCE 
RADIO STATION WRR 

CHAN. 266C, 98 KW-HOR, 100 KW-MAX, 508 MTRS AAT 
DALLAS, TEXAS 

 
 The measurements demonstrating compliance with Section 73.317 (b) through 73.317(d) 

were made by the undersigned on May 15, 2006 using the test setup attached herein as Exhibit 

E1-4(a). An Advantest R3463 spectrum analyzer was connected to the forward power directional 

coupler of the combiner output line of the Cowboy Tower master antenna system. The directional 

coupler was manufactured by Dielectric Communications and supplied as part of the original 

installation. This port has a coupling loss of 59 dB. The directional coupler was terminated in a 3 

dB, 5 watt attenuator. A twenty five foot length of RG-223/U double shielded coaxial cable was 

connected between the attenuator output and a 20 dB, 5 watt attenuator connected to the 

spectrum analyzer. The analyzer bears serial number J-003053 and was calibrated by a certified 

laboratory on April 12, 2006. 

 The system was first calibrated with an unmodulated carrier to full scale on the spectrum 

analyzer at a reference level of -7.7 dBm. The resolution bandwidth was maintained at 1.0 

kilohertz as recommended by Ibiquity and the sweep speed was adjusted automatically according 

to the frequency span. This permits an instrument dynamic range greater than 83 dBc without the 

need for individual filters. 

 Occupied bandwidth measurements centered around the operating frequency appear herein 

on pages 1 through 3. It is evident that the WRR transmission system complies with Section 

73.317(b) of the Rules as well as the NRSC-5 emission mask. 

 The spurious emissions measurements were made from 76 megahertz through 1 gigahertz 

with particular emphasis on calculated third order intermodulation combinations between the WRR 

operating frequency of 101.1 megahertz and the other seven stations on the master antenna 

system. These frequencies begin at 78.9 megahertz and extend to 212.2 megahertz. The spectral 

photographs for the potential intermodulation responses appear herein on pages 4 through 9. 

Pages 9 through 13 cover the region through 1.0 gigahertz. 

 Where suspicious responses were encountered, each was individually investigated. Where 

the response could be traced to a station operating from a nearby tower, such as the channel 5 

television plant noted on page 5, it is so identified. Where a station operating from the Cowboy 

Tower Master Antenna system was encountered, such as those on pages 5 and 6, the individual 

stations are obvious and are not identified. Only very low level responses near -80 dBc relative to 

station WRR are individually identified. Two suspicious responses were identified on page 6 in the 
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vicinity of 105.696 megahertz and 106.616 megahertz. The absolute levels of both responses 

were subject to changes with time of up ten decibels. The WRR Cowboy Tower transmitter was 

turned off and service resumed from the Milton Tower transmitter, the present main transmitter, 

located nearby while the responses were observed. No significant difference in levels was noted. 

The Milton Tower transmitter was turned off and service was resumed from the Dallas Fair Park 

auxiliary transmitter. No apparent difference in level of either response was observed. It is 

concluded that none of the WRR facilities contribute significantly to the products. 

 Particular attention was devoted to the air navigation band from 108 through 118 

megahertz and the aircraft communications band from 118 through 136 megahertz. No products 

were noted within this group of frequencies as noted on pages 7 and 8. 

 The individual harmonic frequencies for station WRR were examined on a narrow band 

basis with a slow sweep permitting observation of each harmonic to greater than 90 dBc. No 

responses were observed greater than 90 dBc for any harmonic from the second to the ninth. 

 Finally the balance of the band through 1000 megahertz was examined and found to be 

free of any responses above -80 dBc relative to the WRR analog transmitter carrier. 

CONCLUSIONS 

 In summary, no attributable responses at levels greater than -80 dB relative to the WRR 

unmodulated carrier were observed. It is therefore concluded that the new WRR Main Transmission 

System meets or exceeds the requirements of Section 73.317 of the Rules. 
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EXHIBIT E1-4 

SECTION 73.317 COMPLIANCE MEASUREMENTS 
RADIO STATION WRR 

CHAN. 266C, 98 KW-HOR, 100 KW-MAX, 508 MTRS AAT 
DALLAS, TEXAS 

 
 

OCCUPIED BANDWIDTH 
CARRIER +/- 250 KHZ 

 

 
 

Unmodulated carrier set to full scale (-7.7 dBm)
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RADIO STATION WRR 
OCCUPIED BANDWIDTH 
CARRIER +/- 500 KHZ 

 

 
 

Unmodulated carrier set to full scale (-7.7 dBm)
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RADIO STATION WRR 
OCCUPIED BANDWIDTH 
CARRIER +/- 2.0 MHZ 

 

 
 

Unmodulated carrier set to full scale (-7.7 dBm) 
DELTA F IDENTIFICATION RELATIVE LVL 

  -800 KHZ KJKK   -79.20 dBc 

+800 KHZ UNKOWN  -79.23 dBc 

Neither response is related to WRR 
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RADIO STATION WRR 

SPECTRUM RESPONSE IN 3RD ORDER INTERMODULATION REGIONS 

76 – 84 MHZ/C.F. = 80 MHZ 

 

FREQUENCY RELATIVE LEVEL IDENTIFICATION 

77.280  -84.28 dBc  CHANNEL – 5 TV 

 

84 – 92 MHZ/C.F. = 88 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

92 – 100 MHZ/C.F. = 96 MHZ 

 

FREQUENCY RELATIVE LEVEL IDENTIFICATION 

96.328  -76.88 dBc  KSCS 

 

92 – 100 MHZ/C.F. = 96 MHZ 

 

FREQUENCY RELATIVE LEVEL IDENTIFICATION 

99.500  77.33 dBc  KPLX 
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RADIO STATION WRR 

100 – 108 MHZ/C.F. = 104 MHZ 

 

FREQUENCY RELATIVE LEVEL IDENTIFICATION 

105.696 MHZ 77.13 dBc  UNKNOWN 

NOT RELATED TO WRR 

 

100 – 108 MHZ/C.F. = 104 MHZ 

 

FREQUENCY RELATIVE LEVEL IDENTIFICATION 

106.616 MHZ 79.23 dBc  UNKNOWN 

NOT RELATED TO WRR 
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RADIO STATION WRR 

108 – 116 MHZ/C.F. = 112 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

 

116 – 124 MHZ/C.F. = 120 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

124 – 132 MHZ/C.F. = 128 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

 

132 – 140 MHZ/C.F. = 136 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

140 – 200 MHZ/C.F. = 170 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

200 – 300 MHZ/C.F. = 250 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

300 – 400 MHZ/C.F. = 350 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

400 – 500 MHZ/C.F. = 450 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

500 – 600 MHZ/C.F. = 550 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

 

500 – 600 MHZ/C.F. = 550 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

600 – 700 MHZ/C.F. = 650 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

700 – 800 MHZ/C.F. = 750 MHZ 

 

NO RESPONSE ABOVE -80 dBc 
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RADIO STATION WRR 

800 – 900 MHZ/C.F. = 850 MHZ 

 

NO RESPONSE ABOVE -80 dBc 

900 – 1000 MHZ/C.F. = 950 MHZ 

 

NO RESPONSE ABOVE -80 dBc 






