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Los Angeles - Goldstone  Topographic  Profile 

Lancaster 

San  Gabriel  Mtns. 

Bernardino 
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A Typical  Point-Point  System  in  Dense  Urban  Areas 
and  its EIRP Distribution 

U h  - ' mobile  switching  center &IS:) 0 

t/ base station controler (BSC) I 

0 (mobile) basestation (BS) 

0 future planned basestation 

.....,. microwave  link in the 38 GHz band 

"- cable or a link in another  microwave  band 

(Adopted from ITU 
Document 7D-9D/32) 

EIRP - Classes (dBW/MHz) for 38 GHz microwave 
on the  base of 3794  terminals 

ElRPmax. = 26,9 dBW/MHz; ElRPmin. = -21,2 dBW/MHz 

A 
E 1 %  B 

12% 49 10% 

316 

-~O~BW/MHZ<X~-IO~BWIMHZ A 

# -IOdBW/MHz<xc OdBWIMHz B 

OdBW/MHz<x<  10dBWIMHz C 

n 10dBWIMHzcxc  20dBWMHz D 

# 2OdBWIMHzcx< 3OdBWMHz E 



Characteristics of Point-to-Point  Fixed  Systems** 

Characteristic 
Modulation 

Capacity 

Channel  Spacing, MHz 

Max.  Antenna Gain, 
dBi 
Min. Multiplexer Loss, 
dl3 
Antenna Type 

Max. Tx Power, dBW 

EIRP (ma)  dBW 

Rx IF Bandwidth, MHz 

Rx Noise Figure, dB 

Rx Thermal Noise, 
dI3W 
Nominal Rx Input 
Power, dBW 
Rx Input Power,  dBW 
for 1x10-3  BER 
Nominal short-tern 
Int., dBW 
Nominal long-term 
Int., dBW 
Equivalent power, 
r n w " )  
Spectral Density, 
dB(W/MHZ) 
Applicable  Notes 

For Systems in the  37-39.5  GHz Band 
4-FSK I 4-FSK I 4-FSK I 4-FSK I 16-QAM 

I I I I 

2x2 I 8 2x8 I 34 I 155 11 
Mbit/s Mbit/s Mbit/s Mbit/s Mbit/s 

395 7 14 28 56 

47 * 47 * 47 * 47 * 4 7 *  ~1 
0 0 0 0 0 

Dish  Dish  Dish  Dish Dish 

0 0 0 0 0 

47 47 47 47 47 

2 4 8 17 40 

11 11 11 11 8 

-130 -127 -124 -121 -120 

-112 +M -109+M - 106+M - 103+M - 99+M 

-115  -112 -109 -106  102 

-143 -143 -143 -143  -146 

l a n d 2   l a n d 2   l a n d 2   l a n d 2   l a n d 2  

* 0.9 m dish  assumed 
** Extracted  from  Table 15 of  Recommendation  ITU-R F.758 & more. 
Note 1: Specified  interference  will  reduce  system C/N by 0.5 dB. ( Interference level  is 

Note 2: The  specified  interference  level is total  power  within  the receiver bandwidth. 
6 dB below receiver noise floor.) 
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Transmission Loss for  Propagation Mode 1 
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450km 7 
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200 I- I 350km 

I 1 300km 

- 
250km 

I I 

Propagation Model 2 (Rain Scattering) 
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Perlcventage of Time, p (%) 
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Transmission Losses as  a  Function of Distance 
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Worst-case Estimate of HDFS Interference  Effects 
on DSN Receiver  at 32 GHz for Single  Transmitter 

HDFS Transmitter Model: 

Transmitter power: P, = 0 dBW/MHz = -60 dBW/Hz (strongest case) 

Frequency: 32  GHz 

Elevation angle: 0" horizontal 

Main lobe (Maximum Gain): 46 dBi 

Back lobe gain:  -12.5 dB 

EIRP: P, + G, = -60 dBW/Hz + 46 dBi = -14 dBW/Hz 

Transmission Loss  Model: 

Distance, d = 200 km; Frequency, f = 32 GHz, Time percent, p = 0.001% 

Line of sight Loss: L, = 188 dBi 

Diffraction Loss: Ld = 221 dBi 

Ducting Loss: L, = 208 dBi 

Rain Scattering Loss: L2*= 206 dBi 

DSN Receiver Antenna  Model: 

Size: D = 70 m 
Threshold Power Density: P d =  -251 dBW/m2Hz 

Threshold Receive Power P, = r\.n (D/2)2 P d  = -217 dBW/Hz, 

where q = 52% 
Main lobe gain: 85 dBi 

Back lobe gain: -10 dBi 

33 1 
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Monte Carlo  Simulation Procedure 

There  are  three  independent  random  variables  representing 
HDFS 2D transmitter  location  and  antenna  orientation 

For transmitter location with ranges: 

radial distance: 0 I pi I po (=l, 10, 30 and 50 km) 

azimuthal angle for mainbeam: -1 80" 5 Qi I 180" 
For transmitter antenna mainlobe azimuthal angle (cp): 

-180" I vi I 180" 

Assuming Los Angeles City Center has a geographic coordinate (x,, y,) 

the ith transmitter's location is 

x=xi + x, 

Y= Yi + ~c 

where xi= pi cos qi, 
yi = pi sin qi 

Ducting  propagation  only  is  assumed 
At a Distance, d = 200 km; Time percent, p = 0.001%, ducting Loss: 

L, = 208 dBi 

The  total  interference  power  spectral  flux  density PsFD is 
obtained  by  linearly  superposing  all  transmitted  powers 

1 

We have  made 1,200 trials  using 3,000 transmitters.  Each  trial 
run  has a different  transmitter  pattern (in location  and 
orientation) 
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