#1.     Idealized DTV Link Budget for a Passive, Rooftop,

 Directional DTV Antenna for Channels 7 – 13

(with Sky Noise considered) 

Natural Noise in 6 MHz
`
- 106.2 dBm

Effective Receiver Noise Figure  
     10.0 dB 

Receiver generated noise        
-   96.2  dBm  
Downlead Loss


      4.0 dB
Receiver Noise referenced to the
-  92.2  dBm =   6.0256 E – 10 milliwatts
Antenna terminals




Sky Noise at the antenna 

-   98.2 dBm =   1.5136 E – 10 milliwatts

Total Noise Power at the antenna                         =   7.5391 E – 10 milliwatts

Total Noise Power at the antenna
-   91.2 dBm

Minimum SNR for ATSC signal          15.2 dB       

Minimum Signal power at antenna -  76.0 dBm
Dipole Factor @ 194 MHz

  120.8 dB uV/m - dBm

Minimum Field Strength   

     44.8 dB uV/m

Antenna Gain


       4   dBd
Minimum Field Strength @ Ch. 9
     40.8 dB uV/M 

FCC value



     36   dB uV/m 

Corrections to the Dipole Factor relative to 194 MHz 

center frequency of channel: 20 Log F/194 (in dB) 

Ch. 7
Ch. 8   Ch. 9   Ch. 10   Ch. 11   Ch. 12   Ch. 13 

-0.8
-0.5
-0.2
   0          +0.3       + 0.6     +0.8

Taking into account Sky Noise, it is shown above that the minimum Field Strength for a passive rooftop antenna is 5 dB higher than was planned for by the FCC. This varies with the High VHF cannel as shown above  by 1.6 dB between channels 7 and 13. 
While there are some consumer type TV antennas that meet the FCC specification for Gain, many others fall short by several dB. 

# 2.
Pragmatic DTV Link Budget for a Passive, Rooftop

Directional Antenna with Sky Noise and with  VSWR = 3 

for both antenna and receiver considered
Natural Noise in 6 MHz
            -106.2 dBm

Effective Receiver Noise Figure
    15    dB

Receiver Noise Power

 - 91.2   dBm

Downlead Loss


     5.3   dBm
Receiver generated noise

referred to antenna terminals          -  85.9 dBm =
2.5703 E - 9 milliwatts

Sky Noise @ 180 MHz
             - 98.2 dBm  = 1.5136 E -10 milliwatts
Total Noise referred to antenna

            2.7218 E –  9 milliwatts

Total Noise referred to antenna       - 85.7 dBm

Minimum SNR for ATSC Signal        15.2  dB

Minimum Signal power at antenna - 70.5 dBm
Dipole Factor @ 194 MHz                120.8 dB uV/m - dBm 

Minimum usable field strength           

For a dipole antenna                            50.3 dB uV/m

Antenna Gain


     4    dBd

Minimum field strength for 

 directional antenna, 4 dBd gain        46.3  dB uV/m 

Corrections to the Dipole Factor relative to 194 MHz 

center frequency of channel: 20 Log F/194 (in dB) 

Ch. 7
Ch. 8   Ch. 9   Ch. 10   Ch. 11   Ch. 12   Ch. 13 

-0.8
-0.5
-0.2
   0          +0.3       + 0.6     +0.8

It is shown that when all factors are considered, the minimum Field strength for DTV reception of High VHF Band Signals is about 10 dB higher than the FCC planned for. 
