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1.0 INTRODUCTION  

The objective of this project according to the state-

ment of work has been to investigate the possibility of access 

in North America to the 406.1_to_410 	 theMobile- 

Saiellite 

 

servie  given existing and proposed operations by 

the Fixed and Mobile terrestrial services. A proposal for 

an allocation to the Mobile-Satellite service in the band 

406.1 to 410 MHz has been included in the First Draft 

WARC-1979 Proposals by Canada. The project objective has 

been pursued according to the following task breakdown. 

1) Definition of specification sistem models for 

the Mobile-Satellite  service and the Fixed and 

Mobile Services. 

2) Development of an interference calculation 

procedure to determine the level of Fixed and 

Mobile service transmissions at a Mobile- 

Satellite uplink frequency. 

3) Assessment of the interference levels according 

to a developed criterion of interference permitting 

co-channel sharing by the Mobile-Satellite, Fixed 

and Mobile services. 

The extent of access to the 406.1 to 410 MHz band has been 

determined for a Mobile-Satellite service with Canadian coverage. 

This study is restricted to uplink interference to a satellite in 

grostationary orbit. For a single beam Mobile-Satellite model, 

however, the actual coverage is essentially global so as to 

include all of North America and thus allow these results to 

be applied to a similar U.S. satellite system. A much more 

restricted spotbeam, 'Canadian coverage was also examined in 

a multibeam satellite system model. This model provides 

increased interference immunity for a Canadian Mobile-Satellite 

Service. 
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The existing and proposed operations of the Fixed and 

Mobile services were taken from a radio catalogue of U.S. 

transmission in the band 403-410 MHz. Proposed operations 

are postulated to grow at an annual rate of 15%. 

Provisions for co-channel sharing by the Mobile-Satellite, 

Fixed and Mobile services of the 406.1 to 410 MHz band may 

enable private sector use of the mobile satellite communications 

service of a single beam system. This proposed service excludes 

private sector requirements relating to aeronautical mobile and 

those originating with Radio Astonomy coordination contours. 
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. 2.0 INTERFERENCE CALCULATION PROCEDURE 

The calculation of interference to a mobile-satellite 

service from fixed and mobile services in the 406.1 to 410 

MHz frequency band is accomplished according to the steps 

below. In this calculation, the interference level in the 

mobile-satellite system channel bandwidth (BW) is determined. 

Since this calculation includes both co-channel and adjacent 

channel interference contributions, the interferer TX and 

satellite uplink frequencies are not necessarily the same. 

Only uplink interference is examined in this analysis 

as other forms of intersystem interference are considered 

negligible. 

The information inputs to this calculation procedure 

are obtained from specification system models for 

the mobile-satellite service and the fixed and mobile services. 

These specification system models are given in Section 3.0. 

The diagram in Figure 2-1 illustrates the interference geometry. 

The geometry formulations are included in Appendix 1. 

STEP 	CALCULATION 

1) 	Determine the interferer transmitter (TX) 

effective radiated power in the direction 

of the intended receiver for the specified 

emission bandwidth 

ERP = P + G 

ERP = Interferer TX effective radiated power 

P = Interferer TX transmitted power for 

emission bandwidth B 

G = Gain of interferer TX antenna 

CANADIAN ASTRONAUTICS LIMITED 
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STEP 	CALCULAT  ION  

2) 	Determine the interferer emission spectrum for 

the licensed interferer emission bandwidth and 

calculate the portion of the Interferer TX 

effective radiated power falling in the satellite 

channel bandwidth centered at the uplink frequency. 

Since the majority of interferers have an FM 

emission, an FM emission spectrum was computed. 

A few narrowband (6 KHz), low power (5 watts) 

AM emissions are present, mainly at 408.825 MHz/ 

and are reasonably approximated by an FM spectr/um. 

It is expected that all F3 and F9 emissions (vAice 

and FDM) can be modelled as a gausian random / 

process. Based on this assumption, and an interferer 

emission bandwidth defined for 98% power trans- 

mission the power spectrum corresponding to a 

bandwidth B is shown in Figure 2-2. The gausian 

power spectral density function is expressed as 

(Ref. 1). 

= ERP 

Af  rm T27  s 

exp(-(f-fc ) 2/2AfLs ) 

and B = 4.6 Af rms 

G .(f). = Power spectral density function 

ERP = Interferer TX effective radiated power (Step 1) 

Af 	= r.m.s. peak frequency deviation rms 

= frequency 

fc 	= interfering 
carrier frequency 

= interfering emission bandwidth 

The power falling in the satellite channel 

bandwidth BW at the uplink frequency f s  is 

determined by integrating the power spectral 

density function as follows: 
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+ BW f  
s 	2 

G(f)df 

BW 
f - 
s 	2 

IP = Portion of the interferer TX effective 

radiated power in bendwidth BW 

BW = Satellite system channel bandwidth 

- f s 
= Satellite uplink frequency 

3) Determine the interferer TX antenna pattern 

isolation in the direction of the satellite. 

This isolation is the amount of antenna gain 

reduction at the difference angle ot between 

the inteiferer intended direction of transmission 

and the anglé to the satellite. This angle 

includes both the elevation and azimuth components 

The patterns used are typical for each type of 

antenna as shown in Figure 2-3 (Ref. 2). 

ITX = G - G(a) 

ITX = Interferer TX antenna pattern isolation 

G 	= On-axis interferer TX antenna gain 

G(a): = Interferer TX antenna gain at angle 

from main beam 

a 	= Satellite - intended RX difference angle 

4) Determine the satellite receive antenna pattern 

isolation in the direction of the interferer TX. 

This isolation is the amount of antenna gain 

reduction at the difference angle f3 between the 

satellite beam pointing direction and the direction 

to the interferer TX. 

IP 
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ISAT = GS - GSM 

ISAT = Satellite receive antenna pattern 
isolation 

GS 	= On-axis gain of satellite receive antenna 

GS((3) = Satellite receive antenna gain at 
angle (3 from main beam 

= Interferer TX - beam pointing' 
difference angle 

5) Determine the effective interfering power by 

including the antenna isolations of the satellite 

and interferer TX in the calculation of Step 2. 

EIP = IP - (ITX + ISAT) 

EIP = Effective interfering power 

IP = Interfering power (step 2) 

ITX = Interferer TX antenna isolation (step 3) 

ISAT = Satellite receive antenna isolation (step 4) 

Since the satellite antenna will receive both 

wanted and interfering signals, only the pattern 

isolation ISAT is included in this calculation. 

6) Determine the earth-station effective radiated 

power in the satellite channel bandwidth BW 

CM = PM + GM 

CM = Earth-station effective radiated power 

PM = Earth-station transmitter power in 

the system channel bandwidth BW 

GM = Mobile antenna gain 

7) Calculate the ratio of the earth-station 

effective radiated power to the effective 

interfering power 

C/I = EM 
EIP 

CRAIRDIAN RSTRONPUTICS LIMITED 

9 



C/I = Carrier to interference ratio in the satellite 

channel bandwidth BW 

CM = Mobile-satellite effective radiated power 

(step 6) 

EIP = Effective interfering power (step 5) 

8) Determine the mobile-satellite system degraded 

overall carrier to noise ratio taking the 

minimum overall design carrier to noise ratio 

of the satellite system and including the 

interference 

C/(N+I) = 

1 + 1 
C/N C/I 

C/(N+I) = Degraded C/N ratio 

C/I 	= Carrier to  interférence ratio (step 7) 

C/N 	= Satellite system overall carrier to 

noise ratio in channel bandwidth BW 

9) The degradation of the minimum overall C/N ratio 

due to the interference I is thus 

DEG = c/N - C/(N+I) 

DEG 	= Degradation level 

C/N 	= 'Satellite System overall carrier to 

noise ratio in channel bandwidth BW 

C/(N+I) = Degraded C/N ratio 

The degradation level calculated above is applicable for 

signal to noise ratios related linearly to the received carrier 

to noise ratio, as is the case for above threshold operation. 

1 
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The total interference energy at the mobile-satellite 

uplink frequency is computed by repeating Steps 1 to 5 for 

all potential interferers and summing the individual inter-

ference energies. The degradation to the mobile-satellite 

overall C/No caused by the total 
interference energy is 

computed in Steps 6 to 9. 

In this calculation, the interferer RF emission 

spectrum was determined theoretically given the RF emission 

bandwidth. This represents a worst case since inclusion 

of transmitter filtering may provide a faster spectrum roll-

off outside the emission bandwidth. Filtering at the transmit 

output pprt is normally included to suppress carrier harmonics 

and spurious, and thus may be wider than the emission bandwidth. 
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3.0 SPECIFICATION SYSTEM MODELS 

3.1 Mobile-Satellite Service  

Two system models for the mobile-satellite service have 

been considered in this study. The first model corresponds 

to a single beam satellite system. The parameter values 

for this system, used for the interference calculations 

are shown in Figure 3-1 (Ref. 3). The choice of 53 dB-Hz 

minimum overall C/No for the mobile 
to fixed operation represents 

a worst case condition. This operation has a nominal C/No  of 

approximately 66 dB-Hz. For a given interference level the 

overall degraded C/N under nominal conditions will be greater 

than that determined at the minimum overall C/No
. Thus a 

greater interference level can be tolerated under nominal 

conditions before a degraded C/N approaching threshold is 

reached. For example, a 3 dB degradation level at the minimum 

C/No is equivalent to 
a 5 dB degradation level at the nominal 

C/No . A 3 dB degradation level represents the condition at 

which the interference level is equal to the otherwise received 

noise level; thus resulting in a doubling of the noise power. 

A satellite channel bandwidth of 20 KHz has been selected for 

a 16 Kbps 2-phase coherent PSK signal. 

For the second system model a multibeam satellite has 

been adopted to introduce greater satellite receive antenna 

isolation and thus increased immunity to interference. For 

this satellite system, Canadian coverage is envisioned with 

the use of four spot beams, each of 20  beamwidth. Since such 

systems are usually bandwidth or downlink power limited, the 

increased gain of the satellite receive antenna will have • 

little effect on the overall C/No
. As a result of the 

increased satellite receive antenna gain, the earth station 

transmit eirp may be reduced accordingly while still maintaining 

the same overall link performance (omitting interference) as 

in the single beam system. A reduction of earth station eirp, 

CANADIRN ASTRONAUTICS LIMITED 
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however, will result in an increased susceptibility to 

interference from the fixed and mobile services. That this 

should be the case is evident by examining Steps 4 to 7 of 

the interference calculation procedure. An increased 

receive antenna directivity and gain will result in an 

increased antenna pattern isolation determined in Step 4. 

This in turn reduces the effective interfering power 

calculated in Step 5. However, since the earth station 

effective radiated power is also reduced it is expected that 

the C/I ratio in Step 7 will remain largely unchanged from 

the single beam case. The advantage of the multibeam system 

over the single beam system, as far as interference suscepti-

bility is concerned is the increase in the main lobe (on-axis) 

•  satellite receive gain relative to the sidelobe levels. This 

advantage is negated by reducing the earth station eirp. For 

this reason all other parameters of the multibeam system are 

the same as those adopted for the single beam system. 

CRAIRDIF?N ASTRONAUTICS LIMITED 
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1) Ground transmit power 	25 watts (14 dBW) 

13 dBi 

20 KHz 

53 dB-Hz 

2) Ground antenna gain (helix) 

3) Channel bandwidth 

4) Minimum overall C/No  required 

(Mobile to fixed) 

5) Satellite antenna pattern 3 dB beamwidth 

1) Single beam (19.5 dBi) 	17°  

2) Multibeam 	 2o 

6) Satellite Coordinates 

1) Latitude (N) 

2) Longitude (W) 

7) Satellite Orbit Radius 

(geostationary) 

0 
95 0 

 - 115
o 

42,166 km 

MOBILE-SATELLITE SERVICE MODEL  

FIGURE 3-1  
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3.1 Fixed and Mobile Services  

The system specification model required by the interference 

calculation for the fixed and mobile interferers must incorporate 

the following parameters 

1) Frequency 

2) Transmitted power 

3) Antenna gain and type 

4) Emission bandwidth and type 

5) Transmission azimuth (if fixed) 

6) Site coordinates 

7) Station Class (fixed or mobile) 

The corresponding parameter values are obtained from a 

cataglogue of U.S. based transmitters operating in the 406.1- 

410 MHz frequency band (Ref. 4). Given the antenna type, a 

typical pattern can be used. Classification of interferer 

transmitters is difficult due to the number of different types 

and • the data base was used without classification. Thus the 

resulting interference levels are determined for the actual 

catalogued U.S. transmitters except as noted as follows. A 

postulated 15% annual growth rate was appliéd for data base 

by increasing the interfering energy levels by that amount. 

High power wideband missile command destruct transmissions at 

406.5000 and 409.000 MHz were removed from the data base due 

to their temporary nature. For some interferers no entries 

appear for antenna type, gain and site coordinates. In these 

cases, an omnidirectional pattern of zero gain was assumed at 

a selected northern U.S. coordinate. 

CFINADIRN FISTRONRUTICS LIMITED 
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4.0 INTERFERENCE CRITERIA 

The maximum level of degradation to the minimum overall 

C/No 
is determined by the margin above the threshold point 

required by the receiver demodulator and by the effect the 

interference will have on the intelligibility of the desired 

signal. The latter factor is very difficult to asc'értain 

requiring experimental analysis due to the somewhat subjective 

aspects involved. At high degradation levels crosstalk and 

breakthrough may be more of a problem than noise-like degrada-

tion. The first factor, however, cari  be accurately estimated ' 

and may well limit the allowable interference before intel-

ligibility.becomes a problem. Throughout it is assumed that 

all interferers  are, active  all the time. For the minimum 

overall satellite C/No 
of 53 dB-Hz and a 20 KHz channel 

bandwidth (43 dB), a non-degraded overall C/N of 10 dB is 

obtained. It is expected that a PSK demodulator for voice 

(using a phase-lock loop) will have an actual threshold of 

about 7 dB including losses in the loop. Thus a margin of 

at least 3 dB exists, depending on the exact nature of the 

demodulator. Operating to threshold, an interference 

degradation level of about 3 dB is permissible at the minimum 

overall C/No 
of 53 dB-Hz. At a degradation level of 3 dB the 

interference level represents half of the total noise power 

present. This in itself may be considered a maximum degradation 

level as regards the quality of communication, since the inter- ° 

ference is comparable to the otherwise present noise level. 

So in the worst case for. the minimum overall C/No 
of 53 dB-Hz 

and a mobile-satellite uplink power of 27 dBW, the transmitted 

interference in a 20 KHz bandwidth for a 3 dB degradation is 

17 dBW. Expressed as an emission regulation this becomes 

The total radio emission towards the 

geostationary orbital region from 95 ° 
 to 115°  (at selected frequencies in 

the 406.1-410 MHz band), shall not 

exceed 17 dBW  in a 20 KHz bandwidth 

CRIVPDIPN .FISTRONRUTIC5 LIMITED 
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Total radio emission includes emissions distributed over 

a number of interferer transmitters at co-channel, adjacent 

and at distant frequencies (for wideband emissions). In fact 

-the total radio emission is determined by the following factors: 

1) Interferer EIRP 

2) Location of interferer relative to the satellite 

3) Direction of interferer transmitter 

4) Emission bandwidth of interferer transmitter 

5) Number of interferers 

6) Adjacent and distant channel contributions 

An emission regulation expressed directly in terms of 

these factors would be unsuitable since the above factors vary 

for each interfering transmission and the number of such 

transmissions at a given frequency is variable. The interference 

level at a given frequency is also dependant on its position 

in the channeling plan with regard to adjacent and distant 

channel interference contributions. 

The demodulation threshold criterion of interference is 

dependent on the type of demodulator used and the satellite 

channel bandwidth required. The smaller the bandwidth the 

lower the threshold C/No 
can be and thus more interference 

can be tolerated. A smaller bandwidth would also mean less 

received interference power, since a smaller portion of a 

wideband interfering emission spectrum is included. More 

generally the maximum allowable level of interference can be 

determined for other values of overall operating C/No , threshold 

C/No
, and transmitted ground station EIRP, by use of the following 

equation 

1 

[ 

, 	1 _--d--/-N] 
I . (c)(Bw) —rN )  o 

TH 

where C 	= Uplink EIRP 

BW 	= Satellite channel bandwidth 

(:/.1q 	Threshold overall C/N o 
ratio 

°) TH 
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C/N
o 
= operating overall carrier to noise 

density ratio 

For example, with an overall operating C/No  of 66 dB-Hz instead 

of 53 dB-Hz, and using the same values, as before, for the 

other parameters, the maximum allowable interference level in 

20 KHz becomes 19.9 dBW. 
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5.0 FREQUENCY BAND FOR 406.1-410 MHZ BAND  

The channeling plan for U.S. assignments in the 406.1- 

410 MHz frequency band is shown in Figure 5-1 (Ref. 5). The 

proposed satellite system (MUSAT) channels fall within the 

25 KHz narrowband channel designation. It is noted that 

splinter channel usage at 406.9375, 407.2375, 407.5625, 

406.6375, and 406.6875 by the U.S. mobile and fixed trans-

mitters have an emission bandwidth of 50 KHz, exceeding the 

maximum splinter channel bandwidth of 12.5 KHz that is recommended 

in the channeling plan. Despite this restriction, splinter 

channel usage for the single beam satellite system was examined, 

as discussed in Section 6.0. 
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1 

1 •  
1 

1 

1 

408.325 
- 408.350 
408.375 
408.400 
408.425 
408.450 
408.475 
408.500 
4O8.525 
408.550 
408.575 

408.875 
408.900 
408.925 
408.950 
408.975 
409.000 
409.025 
409.050 
409.075 
409.100 
409.125 

409.425 
409.450 
409.475 
409.500 
409.525 
409.550 
409.575 
409.600 
409.625 
409.650 
409.675 

	

408.600 	409.150 	409.700 

	

408.625 	409.175 	409.725 

	

408.650 	409.200 	409.750 

	

408.675 	409.225 	409.775 

	

408.700 	409.250 	409.800 

	

408.725 	409.275 	409.825 

	

408.750 	409.300 	409.850 

	

408.775 	409.325 	409.875 

	

408.800 	409.350 	409.900 

	

408.825 • 	409.375 	409.925 

	

408.850 	409.400 	409.950 
409.975 

• 4.3.9 Channeling Plan for Assignments in the Band 406.1 - 410 MHz  

This plan designates the frequencies in the band 406.1 - 410 MHz available 
for assignments a) with a bandwidth of emission that can be contained wholly within 
25 kHz (narrowband channels), b) with a bandwidth of emission that can be contained 
wholly within 12.5 kHz (splinter channels), and c) those with other than F3 emission 
that  cannot be contained whoily within 25 kHz (wideband channels). 

r. 

	

406.125 	406.675 	407.225 ' 407.775 • 

	

406.150 	406.7001 	407.250 	407;800 

	

406.175 	406.725 	407.275 	407.825 

	

406 ..200 	406.750 	407.300 

	

406.225 	406.775 4 -  407.325 

	

406.250 	406.800 1 	407.350 

	

-406.275 	406:825 In 	407.375 

	

406.300 	406.850 m 407.400 

	

.406.325 	406.875 "çt • 407.425 

	

406.350 	406.900 11- 407.450 

	

406.375 	406.925 	407.475 

	

406.400 	406.950 	407.500.. 
406425 . 406;975 

	

406.450 	407.000 

	

406.475 	407.025 

	

.406:5004 	407.050 

	

406.5251 	407.075 
406.550 
406.575 
406.600 
406.625 
406.650 

4.3.10 Channeling Plan for Splinter Channel Assignments 
in the Band 406.1 	410 MHz 

• ' 	The frequencies designated for splinter channel use in Section 4.3.9 are 
available for assignment to all Government agencies in accordance with allocation 
footnote G5 and as specified in this Section. 

Conditions for Use  

1. Normally the assigned frequency shall be in the center ofia half (12.5 kHz) 
or quarter (6.25 kHz) chnel. 

2. Any type of emission may be authorized. 

3. The technical standards applicable.t.o the use of splinter channels are in 
--- paragraph 4 of section 5.4.6. 

4. Directional antennas shall be used where practicable on point-to-point circuits. 

5. Prior to filling an application for a splinter channel, coordination shall be 

. -effected with any agency with adjacent channel assignments in the list of 
Frequency Assignments to Government Radio Stations. • 

406.1-410 FREQUENCY PLAN 

se. 	407.525 	408.075 
407.550 	408.100 
407.575 	- 408.125 

-a 	407.600 • 408.150 
407.625 	. 408.175 

407.100r 	407.650 	408.200 
407.125 	407.675 	408.225 
407.150 	407.700 	408.250 
407.175 	407.725 	408.275 
407.200 . 	407.750 	408.300 - 

407.850 
407.875 • 
407.900 ;  
407.925 
407.950 
407.975 
408.000 
408.025 
408.050 

FIGURE 5-1  
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6.0 INTERFERENCE TO MOBILE-SATELLITE SERVICES  

FROM FIXED AND MOBILE SERVICES  

The interference to the mobile-satellite service from 

fixed and mobile transmitters was examined for various 

system models of each service. A growth factor of 156 per 

year was applied to the fixed and mobile service system 

model. It is expected that this growth rate will be reflected 

in a corresponding increase in the interfering energy. An 

interference spectrum was computed using the interference calcu-

lation procedure for the following inter system configurations. 

(a) Mobile-Satellite: Single beam satellite at (0° , 105° ) 

Fixed and Mobile: 15% annual growth for 1 year 

(h) Mobile-Satellite: Single beam satellite at (0° ,)5° ) 

Fixed and Mobile: 15% annual growth for 1  year 72r°  

(c) Mobile-Satellite: Multibeam, satellite at (0 ° , 105° ) 

Fixed and Mobile: 15% annual growth for 1 year 

(d) Mobile-Satellite: Single beam satellite at (0° , 105° ) 

Splinter channeling plan 

Fixed and Mobile: 15% annual growth for 1 year 

(e) Mobile-Satellite: Single beam satellite at (0
o
, 105

o
) 

,Fixed and Mobile: 15% annual growth for 1 Year 

: Removal of strong wideband emissions 

The results for each run are included in Figures 6-1 to 

6-5. The interference spectrum consists of the degradation 

level at the minimum overall C/N o of 53 dB-Hz plotted versus 

the 406.1-410 MHz channeling plan. A&companyifig each spectrum 

is the actual numerical output of the computer. This output 

consists of the actual interference level (independent of the 

satellite system C/No ) in dBW at each mobile-satellite frequency, 

CRAIRDIRN FISTRDAIRUTICS LIMITED 
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1 

1 	1 	1 
(C/No) /l)+( (53-DEG (53) ) 5.3) 

10 	1.0 	10 	10 

DEG(C/q = 	- 1010g 
o 

the carrier to inteference ratio (in a 20 KHz bandwidth), the 

degradation level for the actual data base and the degradation 

level including a 15% increase in the interference level. From 

this output it is possible to assess the degradation level for 

any satellite system C/No  according to the interference calcu-

lation procedure Steps 8 and 9. Alternatively, the degradation 

level for any operating overall C/N o  can be determined from a 

knowledge of the degradation level at 53 dB-Hz by use of the 

following equation. 
1.n•• 

vf,«0 

where DEG(C/bq Degradation for an overall C/No  ratio 

DEG(53) 	Degradation at overall C/No  ratio of 

53 dB-Hz 

This result, however, does not permit a direct reference to the 

interference spectrums of Figures 6-1 to 6-5. This is 

accomplished by determining the degradation level for an overall 

C/No 
ratio, according to the following method. 

As stated previously at higher overall C/N o  ratios a greater 

level of interference can be tolerated before a set degraded 

level is reached. Thus the allowable degradation level 

calculated at any reference overall C/No , will be greater for 

a system with a higher overall C/No . For example a degradation 

level of 3.0 dB for the worst case single beam system C/No  

53 dB-Hz is equivalent to (approximately) a 5.0 dB degradation 

level at an overall C/No 
of 66 dB-Hz calculated at a reference 

C/No 
of 53 dB-Hz. This result is illustrated in the table 

below. 

C/I0 	C/No 	(C/No  ) D 	
DEG 
(dB)  

(dB-Hz) 	(db-Hz) 	:dB-Hz)  

53 	. 53 	50 	3 

50.1 	66 	50 	16 

, 	50.1 	53 	(ref. 	48.2 	4.7 
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The minimum degraded (C/N
o
)
D 

is the demodulator threshold. 

The degradation for any operating overall C/No , given the 

degradation at 53 dB-Hz, calculated at a reference C/No  of 

53 dB-Hz is given by the following equation 

1 
1 	1  	• 1  

(53-DEG53 ) /10) ( (C/No) /1 
4/ 10 	10 	10 

DEGREF(53) = 53-101
0g 

where 
DEGREF(53) Degradation level at an overall C/No 

ratio calculated at a reference C/No 
of 53 dB-Hz 

DEG
53 

Degradation level at the overall C/No  

ratio of 53 dB-Hz 

By calculating the degradation level at the reference C/No  of 

53 dB-Hz, the interference spectrums can be used for any overall 

C/No ratio and 
degraded C/No 

ratio. The maximum allowable 

interference and degradation levels correspond to a degraded 

C/No 
ratio equal to the demodulator threshold. The graph in 

Figure 6-8 shows the variation of the maximum allowable 

interference and degradation level as the overall operating 

C/No 
is changed. The frequencies for which the degradation 

level does not exceed 5.0 dB were examined for characteristics 

accounting for the low interference level. These frequencies 

and selected characteristics are listed in Figure 6-6 and 

shown in Figure 6-7 for the interference spectrum of Figure 6-1. 

It is evident from the above results that for the single 

beam system most of the frequencies have interference levels 

exceeding "acceptable levels". The salient characteristic of 

the 32 frequencies having a degradation level not exceeding 5 dB, 

is the absence of a fixed or mobile assignment or just one 

assignment in most cases. In fact, the unused frequencies account 

for 20 of these 32 frequencies. All the unused frequencies in the 

ERAIPDIPN PSTRONAUTICS LIMITED 
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406.1-410 MHz band, as shown in Figure 6-7 however, are not 

available due to adjacent channel and distant channel 

interference. Thus of the 36 unused channels, only 20 are 

potentially usable. Some caution must be exercised in 

interpreting the characteristics of the frequencies for which 

only one assignmen -É exists. These assignments are designated 

as USA, USP, and NTS. The USA and USP designations refer to 

Atlantic and Pacific maritime transmissions. These operations 

may involve more than one transmission at a time and this must 

be considered in assessing the potential use of these particular 

frequencies included in the list of Figure 6-6. It is also . 

noted that since the growth factor has been applied on a 

percentage basis, the unused frequencies are still considered 

to be free of assignments in the future. 

A comparative analysis of the results serves to reveal 

the effect of various parameters on the interference levels. 

Use of a splinter channeling plan instead of the regular 

channeling plan results in a "smoothing" of the interference 

spectrum due to the reduction of high interference levels and 

an increase in otherwise low interference levels. Since there 

are actually only five splinter channel' assignments in the 

Fixed and Mobile service, the above interference spectrum arises 

from adjacent channel interference. This arrangement may be 

advantageous since the number of available channels with inter-

fering levels not exceeding 5.0 dB increases to 37 from 32. 

The number of low interference level channels however is 

decreased. 

Three means by which the interference susceptibility of 

the satellite system can be reduced are (a) increasing the 

uplink eirp, (b) decreasing the minimum overall C/No  or (c) 

increasing the satellite receive antenna discrimination to 

interferers. The last method is considered in the multibeam 

satellite system model in which a 2°  spot beam is used instead 

of a single beam 17°beamwidth receive pattern. This change results 

24 
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in a greatly reduced interference spectrum with 118 frequencies 

of interfering levels not exceeding 5.0 dB. The spectrum 

shown in Figure 6-3 is for one 2 0  spot beam positioned in 

central Canada; latitude 55
o
N, longitude 95

o
W. 

As verified by a comparison of interference spectrums in 

Figures 6-1 and 6-2, a change of satellite orbital longitude 

from 105°  to 95°W does not significantly alter the interference 

levels. 

For the final interference computation of Figure 6-5, the 

effects of altering the fixed and mobile service data base was 

examined. The data base was altered by the removal of strong 

wideband emissions at 407.0, 408.0 and 409.0 MHz. These emissions 

extend over 600 KHz at a transmit power of 1 Kw. In particular, 

removing the emissions at 407.0 MHZ results in a reduction to 

low interference levels at the unused frequencies of 407.075 

and 407.100 MHz. Similarly, removal of emissions at 408.0 

and 409.0 MHz substantially reduces the interference levels at 

nearby unused frequencies. This effect is expected since 

interference at unused frequencies consists entirely of 

adjacent and distant channel contributions. Reassignment of 

narrowband emissions results in a reduction of cochannel 

interference levels. This action is effective if the adjacent 

and distant channel interference levels do not dominate. 

Frequencies at which a single narrowband reassignment may 

sufficiently reduce the interference level are 406.700, 

408.175, 409.425 and 409.250 MHz (excepting frequencies with 

USA, USP and NTS designations). 
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MOBILE-SATELLITE SYSTEM 

GROUND TRANSMIT EIRP 	27 dBW 

EMISSION BANDWIDTH 	 20 KHz 

OVERALL C/No 	 53 dB-Hz 

SATELLITE ANTENNA BEAMWIDTH 	17°  

SATELLITE COORDINATES 

1) LATITUDE 	 0
o 

2) LONGITUDE 	 105°  

BEAM POINTING COORDINATES 

1) LATITUDE 	
o 

2) LONGITUDE 	 95
o 

 

SATELLITE  ORBIT.  RADIUS 	n42,166 Km 

FIXED' AND MOBILE SYSTEM  

U.S. Catalogue of transmitters in 406.1-410 MHz band, 

omitting high power. (command destruct) transmissions 

at 406.5 and 409.0 MHz 

15% annual growth rate for one year 

FIGURE 6-1  
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' 	INTERFERENCE 	PROGRAM 

	

I"-PU" 'HF ronnING 	ATFI.LITE-£17-TEM PAPMLIETEPS  

flnF1HND TnnNsmiT rowcn›um 
mom') AuTcum celm 
EMMISION DANDWIDTHvHZ 

	

':".'7.LL  SYGTEM 	C/1i0JID-H 7 	 . 

	

PROGRAM RUN TYPE 	 . 

1 - DISC rILA: INPUT 
2 - ummiNnt_ INPUT 

GATELLITE PATTERN TYPE 
1 	- MUSAT 	 . 
••1 	 - 	 bi ! !I TTnrAM  

rnrnucpcy SEPERATION LIMIT 
nr:(m POINTING COORDINATES>LATrLONG DECREES 
8ATELLITE COORDINATES>LATI.LONG 	DEGREES 

	

EIRP 	C/I 	DEG. 	DEG.+15% 
FREQ. 	(MHz) 	 (dBW) 	(dB) 	(dB) 	- 	(dB) 

	

406.125 	 25.4 	146 	» 	0 9 9 	9.5 

	

406.150 	 20.1 	649 	4.0 	5.3 

	

406.175 	 3048 	-3.0 	13 4 9 	14.5 

	

• 

 

4 0 6 . 2 0 0 	-22 .1 	49.1 	.0 	40 

	

406.225 	 21.4 	5.6 	5.7 	6. 2  

	

2-50 	 '17 	'1 	 7,-;-0 	 7+1 	  ----,4--,--Q+- 	  

	

406.275 	 19.5 	7.5 	4.4 	4.0 . 

	

406.300 	 16.8 	10 ..2 	2.9 	3.2 

	

406.525 	-34.2 	61.2 	4 0 	4 0 

	

406.7.50 	15.6 	11 4 4 	244 	246 

	

406.375 	. 	30.1 	-3.1 	13.3 	13.9 

	

 	2,4  

	

406. ,125 	23.0 	4.0 	649 	7.4 

	

406.450 	-4.6 	31.6 	.0 	.0 

	

106.475 	 -4.5 	1446 	15.2 	. 

	

406.500 	 944 	17.6 	.7 	40 

	

406525 	22.4 	4 46 	 6.5 	7.0 
.-H 	1 	n ::; 	0 	":;. 	r1; 	_L- 	_O 	_ _  

	

- - 	---40.7-00 ,-- 	 - 
-106 . 7:-. •  

	

106.750 	 21 . 0 	5. 2 	6 . 0 	6 . '.'; 

	

406 . 775 	 23 , 6 	3 4 4 	7 45 	 C 4 0 

	

406. 0 00 	2546 	1.4 	9.2  

	

106.025 	
. 

	

25.1 	1.9 	0.7 	9.3 	. 

	

.06.725 	

2,41.-----4,4 4 
25.2 
2640 

	

3149 	-4,9 

1 : 0 

	

1.0 	9.5 
15.0 

C40 
10.1 
15.6 

	

2.3 	
--H 

i 
I 

406.075 
06.900 

	

4064950 32.1 	5.1 	1542 	15.0 	1 
3 	 - 
0 	27.9 	-.9 	11.2 	11.0 	I . 	1 

406.575 
406.600 
406.625 

(.06+675 



31 

-." 

r- 	___...,..... 
	Cl 

	..,... 	..„ 	. 	. 	. 	. 
	

I:: 	19. 7 	7 . 3 	4 "4 +4.4 	5.14  0 

	

106.750 	 2 :I . 0 	'..'S 42 	6.0 	• 6 , 5 

	

406 , ;2 7 I.':; 	• 	 2.3 . f.,.":. 	3 , 4 	7 . 5  

	

406 .4000 	• 	 25 . c:'-, 	:1 .4 4 	9 4 3 	..:;' 47 

	

406 . 02'5 	 2. I.'S 4 1. 	1. 4 9 	0 47 	9 . 3 

29 , 1. 	-1 : 1. 	:11 4.1 	1. :2 : 0 	 / 

	

.e- 0 f.':; 4 0 7 13 	 2 15 :. .•,..?. 	.E. .., 0 	0 •., 0 	9 ,) •,3 	
-• 

• 

	

406 +200 	 2640 	.i. 4 0 	9 . 5 	10.  :I 

	

406 . 925 	 31 .9 	-- 4 . 9 	:15 . 0 	:1. 5 . 6 

	

406.950 	 32 . :I. 	-5 4 1. 	1. 5 . 2 	:15 . 8 

	

4975 	 21+9 	- . 9 	11 42 	11. . 0 
..,, 	0 	 - , 	.."*. 	:1.1 4 	:I 	:1. :1. < 7  .. 

	

.107 „. 02 U.e., 	 27 . é"., 	 :11 . 	0 	:1:1 . 5 

	

407 . 050 

	

27+2 	- . 2 	:10 . 6 	11 . 1. 

	

407 . 075 	• 	 26  4.4 	 46 	(;.' . 9 	10+4 

	

407 . :100 	 25 . 7 	:I.  +3 	9 . 2 	9 . 0 

	

407 't .4. 25 	 "2. 1 7; 4 0 	.:?. 4 0 	• 	0 4 C.) 	9 4 1 

	

4 07 .4 "Ï'' 	 25 	9 	1 : 2 	' 	0.7. 	0 	0  

	

407 . 175 	 27.4 	- . 4 	10 . 0 	:11 . 3 

• 

 

	

407.200 	 27.7 	- . 7 	11 4 I. 	I. :1 46 

	

407 422.5 	 34 +4 	•••• 7 +4 	1. 7 44 	:1.0 4 0 

	

407.250 	 33 +2 	- 0 ,2 	:16 .3 	1699 

407 .275 . 	34+2 	-7 4 2 	:17 . 3 	1.7 . 9 
2C' 	7 .-1 	12- 

	

. 	- 	 	

	

4 0 7 4 3 '4:25 	 3:1 . .1 	•••• 4 4 4 	:I. 4 4 5 	1. 5 4 1. 

	

..4 07 4 ...?; 5 0 	 3 2 4 1. 	- . 5 . :1 	:I, 5 . 2 	:I 5 . 0 

	

407 • 375 	 3:1.  .0 	-4 • 0 	:14 4 9 	:1.5 . 5 

	

407 . 400 

	

29.6 	•••• 246 	:12 . 0 	:I. 3 . 4 

	

40 "7 . ^1 2 5 	 3 4 . 6 	- 7 . (.4 :I. 7 . 	6 	:18 4 2 

	

4 5 0 	 :V, .,  

	

407 . 4 -,.'' I.5 	 3 5 4 1. 	.... 8 4 :I. 	:I 0 4 :?. 	:.I. F.) 4 0 

	

r'•I 0 7 4  500 	 2643 	.7 	9 .0 	:I. 0 . 4 

	

407' . 525 	 ',:› ,,,-, . 3" 	•-• '2 . 3 	:1.2 . 5 	1. 3 4 :I. 

	

4 0 7 4550 	 32 . 0 	-5 • 0 	15 .  .1. 	15 • 7 

	

4034 57I.% 	 ",•:>:;4. 0 	-7 . 0 	:17 . 0 	17 , 6 

	

407 : 600 	 5 ..x 

	

-8 .4.", 	:I. i,.) . 	6 	:1 .".. 	. 	:.:.). .4 	,. .' 	 ' 

	

,.:..!:."; 	 3 45 	, 407 . (:',"> 

	

407 . 650 	 2.2 .. 9 	4 5 '.I. 	6 4 0 	7 43 

	

407 , 67 ',:', 	 :I. 0 . i.:3 	::.) . 2 	4 . 0 	444 

	

'7 , ';'  '0 	 20 . 0 	7 . 0 	,1 4 0  

	

4 0 7 4725 	 7 , 4 	:I. 9 4 6 	4 4  

	

5 ,7 		___. 	• 	•• 	 

:).:•''' ::. 	i'J 1- 	:1: i''..! 1.! I 	I r 	, 	:I. 

7.: •:•• ::: 

• . 	 . 

.... 

FIGURE 6-1  continued• i 
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FIGURE 6-1 continued 

FUJIINUHV ,.7y7 
INTERVERENCE pnocneim 

- ""T T"E Er)"nuING SATELLITE SYSTEM PARAMETERS 

T,mflmTT pilmtp-nr1W 
Gn011PD ANTENNA GAIN 

• 
 

I-' il 	DAND1AIDTH4112 
ovurALL SYCTEM CSNOyDD-112 
PncsnAm nm TYPE 

DISC VILE INPUT 
	 -  T1MMIPM INPUT  
CATELLITE PATTERN TYPE 
• 1 - musnT 

2 - MULTIDEAM 
Enuouumcy SEPERATION LIMIT 
:..;EAM POINTING GOORDINATESyLATpLONC DECREES 

ro0RDIPATE ,MAT-LOHO Ducnrus  

	

L  EIRP 	C/I 	DEG . 	DEG . +15% 

(dBW) • 	(dB) 	(dB) 	(dB) 

	

1 0 4 5 	:1.6 4 5 	.9 	:1.  • 0 

	

:I. :5 . 1. 	11. 9 	'.1.`.. :1. 	2 . 4 
3 0 ,,-if., - 	 - 3 , -('.',-- - - - -- 1-3- ..,-8- -- - - - 1-4 . . 4 - - • - 

•• :1. 7 . 9 	••„:.7. 9  

	

:1.3.7 	:1.4 .3 

	

:1.7.3 	9.7 	3 . •:,:.›. 	-r u,  

	

294:1. 	-- 2 + 1 	1.2 . 4 -  

	

1 0 .2  :3 	0 .  7.' 	3 4 7 	4 4  1. 

	

2,i-0 --I:22 .3 	 

	

--+7 	1.0.6 	1. 1. . 2. 

	

7.; 7 , «,•: 	- 6.7 	16. 4 	17. 0 

	

70.0 	-3.0 	:1.4 . 0 	:1.4.46  

	

2. 9 . 4 	--2. 4 	:I. `..«..›. .; 7 	:1. 3 ., 2. 

	

-;.. 7 	è.«.) • 0 	7 4 ....?. 

	

-2 '....‘ .> 0 	- • :.:.)..-4- 0 	--.1 2-4-2 	12 4.£1 

. .1. '' 	4 ;,: 	. 

	

..: 	.i. 2.:.\. 4 i.) 	.I. 4 C) 	2 4 0 

	

20 , :1 	6 • 9 	4 1  0 	5  

	

11. 9 	:1.5 4 1. 	.1.  + 2 	:1..3 

	

24 . 3 	2 4 7 	0 . 0 	0 . 5 

	

2746 	--. 6 	11 .0 	:1:1+5  

	

2 0 •,-7...; 	--- -.I., ‘, ; 	;:.,; , :;:i 	_ _ 	!T.;  

',.:?...1. 

 

	

40 	i:./ • 0 	!.'.:.! v 

	

26. :1. 	• 	94,.:, 	1 0 • 2 ' 

	

2:1..15 	. 5 . •.:.1; 	o 	,.. 

	

-- :1. d'., . ;.:.'. 	.:1 24•  :, . 2. 	_, 0 	, (. 2.. 
n 

	

• 3 	•J,_ :3 .; :.3 	' 	, 0 

	

24 .4 	. 6 	8 4 .I. 	8 ... 

	

1. ',1'.. '.•;•,' 	14,1 	1. 4 4 	1. ., s'.•., 

	

29.7 	-2.3 	•I •'. 1 	rr 	1. ...?: • .I. 

	

1. '1 4 7 	:15.7 

3-2-- 	--- 	2-8..  1 	• 1- . :".-------4 -I - 4 	12--4) 

	

 

• 0 	19.0 	1 9 . ,:,.'..• 

I ( 	

FREQ  (MHz)  

• y 	y y Ic. y 60 y 951 0 Y :1. 05  

407.050 
407.075 
407.900 
407.925 
407.950 
107-.97S 
-1 GO 000 

ft 
0 C. 5 0 

0 0 S. 0 0 

0 	. :1. 1,1.") 0 
.1 00 .4 1. 715 
v)0,200 
400,225 
400.250 



I. 

I. 

• nn 

1 

44.  

4 61. 0 	 6 4 6 	
,• 

400 	( 	 . 	 .....4„) 

..::• 0 f.' 	... :•', •,: 5 	 36,0 	- • 	:. 	0 	19.0 	1946 

40fl.6:.'.7,0 	 2 4 ..e2. 	2 `1'  • 0 	• 	 4 1 

4 0 0 4 6 1:'" 5 	' 	 : 4 4 4 	--74.4 	:1745  

'400 . '700 	 :1.648 	:I. 042 	2 , 9  

	

279 	-.9 	'1 '1 •  2 	1 :1  • s:' 

..•:!. 00 4 7 50 	 5.).7 , 9 	- 49 	:1. :1. , 3 	1 148 

400 , 7 7 !.:: 	 20 . 6 	-1 4 6 	1149 	12,5 

	

1. 4 eà 	9 40 	94b  400.000 	 25+4 	4. 	' 

400 . k-.)2 5 	 . 	2 0 4 .1. 	.....1. 4 j. 	1. .1, 4 "e 	 t,  2 4 0 	 -A • 

.400 40 150 

	

24+1 	2 . 9 	749 	844 

0 F 	I i',! U 1 I F 	'.1. 

TNTpnrrnrbwr 	Pnnnnm  

.., 

FIGURE 6-1  
.!:NPUT THE VOLLOWING SATELLITE SYSTEM PARAMETERS 

continued  

SPOUND TRANSMIT POWERaDtd 
cnoumn ANTENNA GAIN 
UMMISION Dim.mwirmiyH7L 
OVERALL SYST • M CSNOvDD -HZ 
PV'S'CPAM PUN TYn:  

VILE INPUT 
2 - TERMINAL INPUT 

..,7,...:TU,LITE 	PATTERN 	TYPE . 	
1 	- MUSAT 

MULTIDEAM 
J 

Y*.VA?. 'i POINTING COORDINATESyLATeLONG DEGREES 
COOPDINATES...LATLONG DEGREES 

- 

,2C›.53,11vii...0e95p0105 
400,050 	2441 	2 49 	7 , 9 	8 .4  

	

. 0 	2. . 0 	0':.  6  
4 	-1- 

--4-4.74..-.n--,r-r-4.e,.. 	 --7.  -•:•-..., 

48.725 	;26 . ','.: 	. 7 	9,7 	10,3 
400,950 	28,4 	-1,4 	12.2 

40i:;,'275 	27,1 	-,1 	1045 	11,0 
407,000 	31,8 	-4,0 	15,0 	:,..... 
40'7,.Y,..5 5 	27,3 	''Y 10,7 	11,3 
40'7.'.n50 	. 	 2 8 , 4 -.- ---- - A. . 4.-- --• --41. :4-7 -- -• -42 ,3-------- - - - ---- --- 

409 , 071.5 	 32 . 2 	.55' 	I. ::.:.; . 3 	:I t 

	

. „:.*; . 9 	. 

..".v., .", 	'5 ...•...0 . .1. 	:,̀.  .7"?  

50 	26 . !.:.'; 	.5 	'7.9 	10:5 
4094175 	:::::3 + :1. •••:>.1. ‘'..2 	7, 0 	/? 

2 . ,...;._ 

	

--4-4,  '-i--- 	 ....1.7; 	 -.-....:*•,-.-7 

40'.',225 	20,5 	6,5 	5,1 	5.5 
. ::;.‘ 	 21 , 0 	i!...,  , 0 	n ::: , 4 	n:.:; , 9 

s',. s,:, ‘7.• , ::.*:".*:: 	 1744 	'746 	U.2 	'345 
2 5t.,,1 	,7 	';'.6 	10'; 

107432 	33 	15.7.; 	
- "'5
.5.5,',. 2,5 

	 .: 	, 



r 
1 3 ›. :1 1.'. 0 y 1:.:', 3 y 1 : 	1. y :I. 0 y .:.. 0 y 95 y 0 

400 . :D 	0 	 ;24 .: 	2 • 9 	7 • 9 	8 . 4 

.e 0  • 	., 	• 7 5 	 '....'. US 	' • () 	2. 4 0 	0 4 é., 	9 • 	:1. 

	

100 ,  90C 	 2".7 	" 	:I 	7." 	in . ? 	 CI 	in  

	

!.; ....:: 0 4 f; ...,:.. . 1 «:...1 	 2 (e.) s 3 	
•. 7 	9 . 7 	1.0 . 

	

400 . 9; C. 	 26 . 4 	-1.  4'1 	:I. .I. 47 	- 	12 . 2 

	

40 •  . 975 	 27 • 1 	--.01 	:10 • 5 	:1.1. • 0 

	

.109 4 0 (‘: 0 	 3 .1. 4 8 	-4 • 0 	15 4 0 	.1. 1....j 45 

:f. 	09 . 0 •',.?.':.!.' . 	 2'7 . 3. 	.-. 43 	1.0 • 7' 	• 	..1. 4 '3 

	

4037.1_,2,-1,50 	 20 ,  4 	-  •1 ; f 	-I 1 	--::.  

	

409 , 0 '71,:.:', 	 •32 4 2 	-5 . 2 	•:15 4:3 	:I. '.7.,  . 9 

	

409 . 100 	 ,.) ,.... . ..:, 	-5 . 3 	15 • 5 	16 . 0 

	

 • J. 2). ',:5 	 28 . 4 	-1 . 4 	1. 1 4 7 	.1. 2. 43 

.. 	 2645 	+5 	9+9  409 . 150

.  

	

409 . :1. 75 	 23 .1 	3 . 9 	740 	7 . 5 

	 --,'`L',W-.-;":.‘.f.‘i  0 	.1 :  9 	6 .  3 	6 <  7  

• .27  t: :'  ... 	 20 	 e .t  5 	 I= 	
4 	 5 . 5 :10 '.'.' 

	
0 4 si 	5 	1 

	

2.1 4 0 	6 40 	• 	5 . 4 	5 +9  

	

409 . 275 	 17+4 	9 . 6 	3 +2 	3 .• 5 

	

409 . 300 	 26 41 	49 	9 . 6 	:10 . 1 

	

40 9 4 325 	 1. '3 . 3 	11 •" 	2 42   

'11 3  

	

409 . 375 	 -1 . 0 	20 +0 	 +1 	 41 

	

4094100 	 2240 	5 . 0  

	

409 . 42.5 	 20+0 	7 +0 	4 . 8  

	

.409 . 450 	 200 é-, 	6 + 4 	5 . 2 	5 . 6 

	

409 „ 475 	 5 . 2 	2 :I. . 0 	. 3 	, :3 

	

 

12+ 7 	«I 4 +7; 	i 	-, 	1  

	

.40 ,7, .,. n!.:; ,...::, !.:3 

	

:1.9  . 0 	8 +  0 	4 • 1 	4 45 

	

.1(\9 „ '50 	 23+9 	3 .1 	3 47 	8 42  

	

409 „ 575 	 7 4 	19 1 4 	• 5 	• 5 

	

600 	 :19 . 9 	7 . :I 	4 7  

	

 

3342 	 - 6 4 2. 	. n ! 	-% 

	

.1.0 4 ...i 	:1.6 . 9 

• 99 . p 	-- .1 	P 	.I :.«) • 	1 	j •-.) • 7  

	

4 0 Ç' , 4 2!:; 	 2.3 G  $ 	:3 . 7 	7.  2 	74  7 

	

409 . 700 	 2.5 . 7 	:1 . 3 	942 

	

 

409 . 725 	 2:1 . 6 	5 . 4 	5 • 9 	. e 	,). 

	

,...) 	,, 

	

 

2944 	-1. 4 1): 	1. I. 47 	:1.2 . 3 

	

 

+3 	3 . 3 	7 . 5 	0 . 0 

• 

	

'''' n 0 9 4 0 2 5 	 2 G 4 7 	- • .I. 47 	:1. :I . 9 	:I 205 

	

 

• 6 	1.0 	1 ,  

	

 

24+4 	2 . 6 	0 .1  

	

900 	 25 , 0 	:1. 42 	9 . 4 	9  +9  

	

109 , '",' 75 	 24+6 	+2 	:1. 0 . 2 	1.0 . 0 

____. .... 	 ___ _ 	______,10'.'-' , '` 1.:::..'''. 	 2_6_41. 	9 	l_C. • 	1 

	

. ''.::. ';'' !:.".. 	 26 . 3 	. 7 	940  

	

41 0 . 000 	 •••;.`.,'' . 4 	- '2 4 (î .1. 2 4 0 	1 7.?; 4 

' n 7 	2.6 4 '..'.') 	
. 

-I 
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MOBILE-SATELLITE SYSTEM 

GROUND TRANSMIT EIRP 

EMISSION BANDWIDTH 

OVERALL C/No  

SATELLITE ANTENNA BEAMWIDTH 

SATELLITE COORDINATES 

1) LATITUDE 

2) LONGITUDE 

BEAM POINTING COORDINATES 

1) LATITUDE - 

2) LONGITUDE 

SATELLITE ORBIT RADIUS  

27 dBW 

20 KHz 

53 dB-Hz 

170  

0 

95°  

60
o  

950  

42,166 Km 

FIXED AND MOBILE  SYSTEM 

U.S. Catalogue of transmitters in 406.1-410 MHz band, 

omitting high power (command destruct) transmissions 

at 406.5 and 409.0 MHz 

15% annual growth rate for one year 

FIGURE 6-2  

CriNPDIFIN RSTRONPUTICS LIMITED 
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. 	 FIGURE 6-2  continued . 
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INUMFy7Y7 	 . 
INTERFERENCE 	PROGRhM 

..1:NPUT.THE ronowImG SATELLITE SYSTEM PARAMETERS 

rT0HOn Tniw.w . 

 

:j( 

GROUND ANTENNA GAIN 
EMMISION DANDWIDTHrHZ. 
OVERALL SYSTEM C/NOYDD-HZ 
PROGRAM RUN TYPE 

1 - 1)165 FILE  INPUT 
' -  TERMTNM 	TNPUT  

8ATELLITE PATTERN 'TYPE 
1 	•... musur 
2 - MULTIDEAM 

FREOUENCY SEPERATTOWLIMIT 
nEnm POINTING COORDINATESYLATI:LONG DEGREES 

	

rrr 	mini-;  T .! T pitiTrq ..i  AT 0 nmn 	firM171- 1 7:*<"  

	

FREQ. 	(MHz) 	EIRP 	C/I 	DEG. 	DEG .+15% 
(ABM (dB) 	(dB) 	(eB) 13p14:.20p53!, iviviOv6OP95s.Or95 	 . 

406.1250 	25 4 7 	1.3 	9.2 	9.8 
406.1500 	 20.0 	7.0 	4.7 	5.1 

L 	406.1750 	 70,9 	- 3.9 	1 4 . 0  

406 .2000 

	

406+2250 	 21 .1 

	

406 42500 	 23 42 

	

406 2750 	 18.7 

	

 

4 0 6 3 0 0 C. 	 1 é.) 

	

0 	TA  

	

:15 . 6 	11.4 	2 .4 	2 . 6 

	

40643750 	 30.1. 	- 3 . 1. 	13 . 3 	13 . 9 

	

406 . 4000 	 1.5 . 6 	:1. 1 . 4 	2 . 4 	2 . 6 

	

406 44250 	 2340 	4 . 0 	6 . 9 	7 . 4 

	

 
4, :1. 	3 :I. . 1 	.0 	.0 

	

.106_,A25.0 	3.1  .3. 	 .- 4 ...a_ .14, 5 	1.5.....1 

	

406 • 5 0 0 0 	 9 • 9 	17 • 1 	. G 	• 9 
406 . 5250 . 	 22.9 	441 	6 . 9 	7 . 4 

	

406.5500 	21.5 	5.5 	5.0 	6 , 3 
.10 é, . 5750 

 

	

20.5 	6 . 5 	541 	5 . 6 

	

 
18.0 	9 . 0 	7 17.; 

	

.J4sa 	3 . 9 

	

- 4-0<.,:',.--(.,:250 	 19 ,1 	 9  L. 	 4 4  4 	4 . 8 	. 

	

4 () é) . è) 500 	 1.5 + 4 	11 . 6 	2 . 3 	2 . 5 
. 

	

406.6750 	 :1.9.7 	7 . 3 	4 . 6 	5 . 0 

106 4 7 0 0 0 

 

	

2240 	4 . 2 	6 . 8 	7 . 3 

	

406 . 7250 	 1. 9 . 0 	7 . 2 	4.6 	5 . 0 

	

406.7500 	 21 • 8 	5 . ':› 	640 	6 < 5 

	

4  -3,6 	 9.7. 
	

	

406 + 0000 	 2543 	' 1 . 7 	849 	9 . 4 	 . 

	

Ui6.0250 	 25 . 0 	2 • 0 	0 • 6 	9 • 2. 

	

406. 0500 	37 	 28+1 	-1 . 1 	:1.1 • 1 	1240 

	

406 40750 	 25.4 	:1 .6 	940 	9 . 5 

	

406 . 9000 	 26 . 2. 	+8 	9 . 7 	10.3 . 
. 

	

An.,... ,...---.›qp, 	 '7'7.7 	. 	- 1::: 	-7 	•1 m-: 	A 



	

'14/ 	u.',.' 
40640250 	2540 	2 4 0 	. 	8 46  	9 42 

4 C.::' ,:.! 4 0500 	 20 41 	.... 141 	.I. 1 44 	12.0 

40640750 	2544 	.I. 46 	9 4 0 	9 .5  

406 4 9 0 0 0 	 2.6.2 	48 	9 .7 	10.3  
An? 	0-.)cr.t-, 	 ‘) • 	- 	.m. 	i 	 1‹. 

406.9500 	7,4 	tr." s:)..'.4U 	-545 	:15 46 	16.2 

40 (.::, 4 ';.' 750 	:20 4 1 	-'. 1 4 1 	11 + 4 	:1. ') 4 0 

407+0000 	2840 	-140 	1 1 44 	11.9 

407 40250 	 2749 	-49 	11.3 	114G 	. 

40740500 	27 . 4 	- 44 	1040 	1144 
 	407.0750 	26 46 	;4 	10,1 	10,6  

407.1000 	 -lc.  . 	141 	9 .4 	110 4 0 .e.....)4i
0  

407 4 1250 	 -am 	,-) 
e.....1 4e. 	:1. 8 	840 	. 	9 .3  

407.1500 ' 
	

4
m 

	

500 	,
,J4

Q 
 , 	141 	9 44 	10 .0  

40741750 	 •-a 7 	m" e_ , 	 .. .„) 	- .6 	:1.040 	:1.1+4 
40742000 	27.0 	-.0 	11.1 	11.7 
407,?20 	 :14.R 	17,.r1 	1R,4  

40742500 	*33.7 	-6.7 	1640 	1744 

40742750 	34.3 	-743 	17.4 	1040 

40743000 	3040 	-340 	1342 	13.7 

407+3250 	3144 	-444 	14.5 	1541 	• 

40743500 	3149 	-449 	15.0 	1546 

407a7750 	31,7 	-4;7 	1449 	154  

- 40744000 	2847 	-1+7 	1149 	1245 

•07.4250 	34.3 	-7.3 	17.4 	1040 

	

    -549 	1640 	16:46 40744500 	32 . 9   

. 	407 44750 	35 .2 	-8.2 	1 0 43 	1.849 

• 40745000 	26 44 	46 	949 	10,4 

	

 
20 	1 2 ›  7 	12 , 9  

4 0 7 45500 	 32,2 • 	-...'!; , 2 	:1543 	:1.5 , 9 

407, 5750 	3441 	- 7 4 1 	17.2 	:1.7 +7  

40746000 	20 .3 	647 	540 	544 

40746250 	35 .6 	-0.6 	1847 	1. 9 .› 3 

40746500 	22 .9 	4 4 1 	6 4 G 	7 .3  

	

4,0 	4,4  

40747000 	20 40 	7.0 	4.7 	541 

407. 7250 	 744 	:1.9.6 	44 	45 

40747500 	21.3 	647 	547 	641 

40747750 	1 0 45 	16 45 	. 9 	140 

407'40000 	1 ::; 41 	11.49 	2 4 1 	244 
70 .. 5 	-X 	cr 	

1 3 ., 7 	11,7 

! 

Hi , , 
.3 

c  
40740500 
40740750 
407.9000 

28.4 
14+2 -345 

7  / 

4448 
4 U 

:1.7 43  

27 46  
:1.3, 7 
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• 1 

e  
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. 	 FIGURE 6-2  continued 
• 

' 	. 
INTERFERENCE 	PROGRAM 	 , 

TNPUT THE FOLLOWING SATELLITE SYSTEM PARAMETERS 

-!1-ulmD 	TPf\TPMTT 	"WEP-nnW  
woumn (iNTENWn GAIN 
EMMISTON 1:ANDWIDTH14.12 
wrnell.L. SYSTEM C/NODD-HZ 
..., nomm RUN TYPE 

1 - DISC FILE INPUT 
.--, 	- 

	
T. 	.1 	rAf 	Pr› 	  

• SATELLITE PATTERN TYPE  

1 - MUSAT 
2 

	

• MULTIDEAM 
FREQUENCY SEPERATION LIMIT 
DEAM POINTING COORDINATESyLATyLONG DEGREES 
514TFHTTF 	nrmnrapeiTr(1,1AT,InNn 	nrnnr-FF'.  

FREQ. 	(MHz) 	EIRP 	C/I 	DEG. 	DEG. + 15% 

13y145,20e53elipley60y951,0y95 	(dBW) 	(dB) 	(dB) 	(dB) 

40747750 	1045. 	1645. 	.9 	140 

40740000 	1541 	1149 	241 	2.4 

40710250 	30 :  5 	-3 :5 	13,7 	:14>3  

40748500 	4440 	-1740 	2740 	2844 

407.0750 	3045 	-3.5 	1346 	1442 

40749000 	1743 	947 	342 	345 	. 
40749250 	2941 	-.241 	1244 	12.9 

40749500 	1845 	8.5. 	340 	44 2  

4ilz...=no 	711,0 	-1A:1 	12..1 	12.7  

40840000 	 27.3. 	-43 	1047 	1142 

40840250 	3344 	-644 	1645 	1741 

40840500 	3046 	-346 	1340 	14.4 
_ 40840750 	2943 	-243 	1245 	1341 

408.1000 	2247 	443 	•640 	742 

'8 	1'0 	 ':)c).'-.) 	-2 ; ':)  

•0041500 	1.442 	1240 	1 4 0 	240 

40041750 	2041 	649 	4.0 
 

40842000 	1149 	1541 	142 	143 

40842250 	2444 	246 	041 	846 

40042500 	,17 m 

	

4.,4s.) 	-45 	1049 	1145 
	19:0 	8:0 	4:1 	4:5  

40843000 	2448 	2.2 	845 	940 

40843250 	2048 	642 	.543 	547 

40043500 	25 4 9 	141 	944 	1.040  

40843750 	21 4 7 	543 	6.0 	6.4 

40044000 	-1643 	43.3 	.0 	40 

.40844500 
400 44750 

40845000 
408 45250 

400.5300 

40846000 
108 250 
004 L> 500 

!".; 0 
400:47'000 

-16.5 
24.3 
1347 
29.5 
3148 

A  

2045 
3449 
1.40 

3444 
1 (e.) 49 

r--  
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_ 

1 '1 	"".›.' 

IC  
IC  

IC 

lc 
IC  

1 • 0 
:22 . 0 

,5 

40  

„ 

28 

5. 0 

45  
A 

+ 
e 

444  
.7) 

41 
646 
440 

J .  

C.  

‘t. 

3148 
10 A 

4 40 	1.449 40045500 
,-- 	 '.4 	 S,44 .4 	 ..._.: 	„ 	 . 	 . .. 	 . 	 . 	 ..• 	... 	. 	 . 	 . 

	

5. :1. 	5. 6 

10G . 6 2 130 	 34.9 	-7 .9 	, 	18.0 	10.6 

400. e:;500 	 :1..8 	2 ',:5 . 2 	91. 	41 

408.6750 

	

4 4 	-7.4 	17.5 	18.:1  

400.7000 	 16 +9 	:1.0. :I. 	. 	2.9 	3.3 
..-) 	7 	• 	•-) 	c)  

. 

	... 

408+7500 	 28.1 	-1  4 11 	11 .4 	:1.2.0 

408 +7750 	. 	 26 +6 	-1 .6 	:1 1 + 9 	12 +5 

408.8000 	 25.4 	1+6 	9 40 	9 45 

408.0250 	 20 4 1 	.- 1.1 	1144 	12 4 0 

400 . 0500 	 24 4 1 	2 49 	7 4 9 	8 +4 

, 

07::: OF .. I NI..11-1F Y 1 

07'. , RU7INUHDF ,/7y7 	- 

INTERFERENCE 	PROGRAM 

INPUT THE roLLowimo SATELLITE SYSTEM PARAMETERS 

GROUND TRANSMIT POWERyDDIA 
GROUND ANTENNA GAIN 	 : FIGURE 6-2  

EMMISION DANDWIDTHyHZ 	 continued 
oumhu. SYSTEM C/NOyDD -HZ 

PROGRAM RUN TYPE 

	 1 	- DIS -  FILE Tmrur  
'O. 	-- 	TERM :1: N A L 	I NPUT 

SATELLITE PATTERN TYPE 

1 - MUShT 

2 - MULTIDEAM 

FREQUENCY SEPERATION LIMIT 

nfinM 	r rrurr 1: Nr:‘, 	r 0 cIp raN A T.1- 9 	i eiT t. 1 fliqn 	OFTn F; r 17  q  

0 nAl 1 .  r: L. L. :1: TE 	C C)01-; D I N h T E.::., 1. 1...leiT P LONG 	DEGREES 	
. 

13.14./20v53y1s, 1Y18v601.75y0v95 
40840750 	 25 40 	240 	8.6 	941 

	 4_0R•w•Joo 	 2F.i , 7 	1 „ 7., 	 i:.,  , 2 	'.. 4 E3  

408.9250 	 26 4 3 	47 	ci.'. 7 	: 	10.3 

40°49500 	 28.4 	-1. .4 	1. 1 47 	12+  ',7, 

	

00477,M 	:;27 .1. 	- .1. 	1.0. 5 	11  4 1. 4 	"' 
10940000 	 31.8 	-4.0 	:1.4 49 	:1.5.5 

409.0250 	 2.7 . 3 	- .3 	:10+7 	:11 43  

:1. :I. 	,  5 	:1.2+0  

409 . 0750 	 31  4 6 	-4.6 	11 4 4 0 	.15 44 

409.1000 	 -.5.2 	:1.5+4 	16.0 

409.1250 	 28 .6 	- ..I.4 	:1..1 . 9 	12 4 5 

"4 0 9 4 1 5 00 	 26 9 5 	. 5 	:1.040 	10.5 

409+1750 	 23 4 1 	3 49 	7 . 0 	7 45 	- 

.f... 0 ,:::n , 2000 	 22 A l 	49 9 	A .5 7, 	. 	,e-, , 7  

407 '2250 	 20.5 	.  6+5 	5 4 1 	5 96 

409.2500 	 21 .0 	6 . 0 	545 	5.9 

409,2750 	 17. ,4 	(? 4 6 	 3 42 	 3 4 5 

109,r3000 	 26.1 	49 	9 46 	1.0.1 

409 .3250 	 15.3 	. 	11 . 7 	2.2 	2+5  

	

....•-. 	Lct.7 	11_+7 	 __. 

40944000 

• 



.! 	9  1 	ï 2 0 9 .2; ï ï 	ï 	ï 9 Y 	Y 95 

100 9750 

1. 0 C) , 25 0 

4 08 97 1:50 

0000 

4.09 40250 

• : 0500  
409 y 0750 

409 4 1 0 0 0 
i% rt 	."1 rr 

i 

40941500 

409 . 1750 

.40 9 '2000  

409.2750 

409 42500 

409 2750 

409 43000 

409  4 3250 

109 3500 
409 3750 

409 4000 

4094  4250 

4094 4500 

409 44750 

6 +5 

6 . 0 . 

9 +6 

+9  
11  47 

43  

20 .0 

5 +0  
7 95 

6 4 • - 	-2-- - 
":›1 i:3 	4 3 
'4,4 	-7' 	.4 	A 

/ 

549  
3 45 

10.1 

• `,7) 

41 

6 46 

4 . 9 

- 	• 

3 

4 .1. 

`j 4  si 

34 2  

9 46 
••-› 

:10 7 
1 

6 42 

444  

R. 

2540 	2 40 	0 4. 6 	9 4 1 

3  LI' 	 , 	 9 , 	 9  

26.3 	+ 7 	7 , 7 	1043  
2844 	-1 . 4 	:1.1 . 7 	12.3  
27 .1 	-- 0 1 	:10 45 	1 1 4 :1 

31 . 8 	-4 . 0 	:1. 4 4 9 	.I. 5 . 5 

	

2 7 . 3 1 0 47 	1i+ '3 -- .,.3 

	

1 :1. ,  5 	:12 ,  0  ... 	. ..... 

31.6 	-4 . 6 	:1.4 . 0 	15 .4 

32+2 	-5 . 2 	• :15 ,4 	16.0  
28.6 	-1 .› 6 	11.9 	12 45 

1:7' .7.. 0 4 Si 	 4 s.) 	1 0 4 CI 	10. 5 

23 .1 	7 C1  ---2 	.r.r / 4 s.) 

27.1 	4 , 9  

2 0+ 5  

21 . 0  

17+4  
26 +1 

15 .3 

27  

-1 .0 

22 +0 

19.5 
 - -20+-6-.- 

5.2 
 

I.  

... ... 	 y 	. 	... 	 . 

4 09 . 5250 

	
19 .1 	7 . 9 	4 . 2 	4 . 6 

409 . 5500 	
,, ../. e......../ 4 n

0 	3 .1 	7 , 7 	8 . 2 

409 .57h0 	 7 . 4 	:19 . 6 	.5 	.5  
'Y 	, 	

l'.:* 	•-) 
4(9 +6000 	 20 +0 	7 4 0 	A 

4  7 	•..) 0 .0. 

409 . 6250 	
.. 	

33 4 :1 	-6 , 1 	:16 , 2 	:1. 6 . 0 

10 9  ,  6500 	 29 ,  7 	-1 :  -7 	1 . 1 	9 	1 2  > ._,  

409 . 6750 	 23 +3 	3 47 	7 42 	7 . 7 

.409 47000 	 25 47 	J. 43 	9 +3 	9 . 8 

409 . 7250 	 22+0 	5 . O. 	0 a e. 	6 .46 

409 47500 

	

2 845 	-- 1 . 5 	11 4 0 	12 . 4 

409 07750 	 23+9 	3+  :1 	7 . 7 	042  
21.  +77 	., 	,:., 

	

,..--, 	4--,---, 

- 	.4 09 4  432.!50 	 •«,;.). 8 4 8 	- 1 0 0 	. 	' 1 2 40 	:1.2 46  
409 . 0500 	 . 	26.3 	4? 	9 . 7 ' 	1. 0 43 

409 . 0750 	 24+8 	2+2 	8 +4 	940 
 409 . 9000 	 26 +2 	 08 	9 . 7 	:1.0 +2 

409 . 9250 	 27 . :1 	- . :1. 	10 . 5 	:I :1.  +0  
26 • - 	6 	0 	c.› 	10 : 5  

4094  9750 	 2647 	+3 	:10 . :1. 	10 . 7 

45 	26 . 4 

« 

FIGURE 6-2  continued 
. 	 . 	. 
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MOBILE-SATELLITE SYSTEM 

GROUND TRANSMIT EIRP 	27 dBW 

EMISSION BANDWIDTH 	• 	20 KHz 

OVERALL C/No 	 53 dB-Hz 

SATELLITE ANTENNA BEAMWIDTH 	2
o 

SATELLITE COORDINATES 

1) LATITUDE 	 0 

2) LONGITUDE 	 105
o 

 

BEAM POINTING COORDINATES 

1) LATITUDE 	 60
o 

 

2) LONGITUDE 	 '95  

SATELLITE  ORBIT.  RADIUS 	eb42,166 Km 

FIXED' AND MOBILE SYSTEM  

U.S. Catalogue of transmitters in 406.1-410 MHz band, 

omitting high power (command destruct) transmissions 

at 406.5 and 409.0 MHz 

15% annual growth rate for one year 

FIGURE 6-3  
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MOBILE-SATELLITE SYSTEM  

GROUND TRANSMIT EIRP 	27 dBW 

EMISSION BANDWIDTH 	 20 KHz 

OVERALL C/No 	 53 dB-Hz 

SATELLITE ANTENNA BEAMWIDTH 	17°  

SATELLITE COORDINATES 

1) LATITUDE 	 0
o 

2) LONGITUDE 	 105
o 

 

BEAM POINTING COORDINATES 

1) LATITUDE 	 60
o 

 

2) LONGITUDE 	 95°  

SATELLITE ORBIT.PADIUS 	1'42,166 Km 

FREQUENCY PLAN 	 SPLINTER CHANNELS 

'FIXED AND MOBILE SYSTEM  

U.S. Catalogue of transmitters in 406.1-410 MHz band, 

omitting high power (command destruct) transmissions 

at 406.5 and 409.0 MHz 

15% annual growth rate for one year 

FIGURE' -6-4 

CANADIAN ASTRONAUTICS LIMITED 
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FIGURE 6-4  continued 	• 

RU , INUHFy7y7 
INTERFERENCE 	PROGRAM 

INPUT THE FOLLOWING SATELLITE SYSTEM PARAMETERS 

• . 5Telumn Tne'W'MTT PmArn,pnu  

wow° ANTENNA GAIN 
EMMISION DANDWIDTHrHz 
OVERALL SYSTEM C/NOyDD-112 
Puomm RUN TYPE 

- DISC FILE INPUT 
2  -  TFRMTHm 	TMPHT  

CATELLITE PATTERN TYPE 
1 - MUSAT 

• 2 - MULTIDEAM 	 . 
rnrnurNcy SEPERATION LIMIT 
WAM POINTING COORDINATESyLATLONG DEGREES 
	 LF!_l_ITE COWDIMIE0pLATpLUMG 	DEORFEc' 

FREQ. 	(MHz) 	EIRP 	C/I 	DEG. 	DEG.+15% 
, 	

(dBW) 	(dB) 	(dB) 	(dB) 
131420531ylelOy60v95y0105 

406.1375 	 19.0 	74 1) 	4.6 	5.0 	. 
40641625 	 23.9 	341 	747 	042 

9 	p 	 J .  

6 4 7 

er 
5 ,1 4 

.4.1 	i.. 

6+  4 
e 

10640125 	 ,......J.0 	14 4 	',..‘ + :1. 

406-0375 	 2640 	1.0  
53 40640625 	 2641 	.>,? 	946 . 

40640075 	 ..,_,J.0 	1.5 	941 

4.W.-,,,'7125 	 2R ., 1 	•••1 .. 1 	1 i ... 4 

	

40642125 	 1542 

	

40642375 	 1941 

	

40642625 	 10.5 

	

40642075 	 154.1. 

	

40643125 	 1045 

40643375- 	  

	

40643625 	 ,e, A 

	

1.6 	0 - ,4u 

	

406.3075 	 25  44 	1.6 	940 

	

4:1 25 	 1740 	1040 	340 

	

40644375 	 1647 	10.3 	• 2.9 

	

4064 ,1625 	 e......14,..) 	 147 	0 . (2  

	

.641075 	 •' ::  5 -J..'" 	1 :0 	Z4-2 

	

40645125 	 1741 	949 	341 

	

,iu 	 20+9 	641 	er 4, 

	

.106»5625 	 2141 	5.9  ...14..) 

	

Ah:  6re1-714 . 	 1942 	r 40 	4.2 
1043 	047 

	

eM4-63 75 	'11,3 4 :je 	 4 4 

	

40646625 	 1545 	11.5 

	

40646075 	 22.7 	443 

	

40647125 	 2C. 4 4 	0 .5 0 
: 	.. 

	

406.7375 	 20,6 	6.4 

	

-4,,,04/0,:.0 	 2243 	4.7 .1,,,e. 	.1.1. .ner 

,IA 	 -1.1  4U7075  

1140 
749 

e, 
5:1 4 	 340 

1149 	`7, 

1645 	.9 

9 4 5  

9.4  ra  

.> 3 

94 4 

3 a 4 
Cl  

5 9 

4 9 

4 9 :1. 

2.6 

742 

544 

5 .4 6 
(5 4 
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9  4,.  
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1 0 b 1. 6 . . 9 . 	,., 	 ... 	 ... 	 . 	... 	 „ 	.„ 	. 	__ 	1 	. 	.... 

	

, 	, 	
...I= 	A 	 1. • 6 	9 . 0 	9 . 5 A 	. 36 '2 U.'' 	

t 

406 . 387 f.:. ,; 	 25 . 4 	:1 46 	 ,:•‘ . 0 	9 . 5 

. f):4125 	 :17 . 0 	10.0 	3 . 0 	3 4 3 

40 e.*:. 4 4 3 7 ; 	 :16 . 7 	:1.0 . 3 	2+ r,' 	3 . 2 

• 06.4625 	 2.5•. 3• 	 o+ 9 	9 . 4 
AnA.A0 --.7.; 	 ,,,, 	,1- 	• 	o 	P.P 	OA 	•  

2; (') 6 45:125 	• 	 :I. •:? . 1. 	9 . 9 	•3 	•
41 	 3 . 4- 

.40e') . FS 37 FS 	 2C) 4 9 	6 4 1 	5 43 	5 . 0 

406 . 5625 	 21 4 1 	5 4 9 	re re  

	

'Jas.) 	5 9  

• 0645'075 	 1942 	7 48 	4 . 2. 	4 . 6 

406 4 6 125 	 10 .)3 	8 . 7 	3 47 	 4 4 1 
Ahr 	f7---er- 	 • P 	7 	C).,7 	7 	7  

4 C:e.,, 4 6 Ô ...?.I.5 	 1 5 4 5 	• 1 45 	2. . 3 	2. . 6 

40646075 	 22 47 	4 . 3 	6 . 7 	7 42  

406 47125 	 20+4 	6.6 	5 4 0 

 406 . 7375 	 204.6 	6 . 4 	m , 

	

....1 44 	5 46 

406 . 7625 	 22 . •-: 	4 	•4 '7 	6 0 4 	6.  . 9 	 . 

40 •.?... .  7075 	
, ,4 	(-1 
4:. 	. 	) 	: 	 2  : 	1  

406 40 :125 	
, m 	4. e:.,..e.6 	1+4 	9 . 1 	9 +7  

406 . 0375 	 26 +0 	140 	9 .5 	10 91 

406.0625 	 26 41 	 .9 	 el 	e 

	

i . (.....? 	10.1  

406 . 0075 	 • 	 25.5 	:1 . 5 	9 . 1 	9 . 6 

406 . 9125 	 . 	28.1 	-1 . 1 	:11 .4 	12 .0  
A0A.CY77":; 	 "'I:7 • e«, 	 16 	-7 	'I .7 . --`;  

 

29 .1 	- 2 4 1 	12.3 	:1 2 4 9 
4 C' %e.) .: 9 ID 7 !.'!; 	 27 . 8 	-- . 8 	*1 :I . 2 	11 47 

407+0125 	 1)7 	 .." 47 	:1.1 . 0 	11.6' a....1 	 4 4
7 

407 40375 	 27 45 	- . 5 	:1. 0 . 0 	:1.1 . 4 

407 . 0625 	 26 + 8 	.2 	:1. 0 . 2 	:10 4 8 

407  :  0075 	 26 ,  1. 	 .9 	9 ,  6 	:10 :  1 	  

407 . :I :I. 25 	 25.4 	1.6 	0 .9 	9 . 5 , 

- 

	

4(7 ,  :1.375 	 24.9 	2 . 1 	8 .5 	9 . 0 

407 . :1625 	 . 	 2643 	.7 	9 . 8 	:1. 0 . 4 

407 41075 	 26.5 	 45 	:1. 0 4 0 	1. 0 4 5 

407 . 2125 	 29 .3 	-2 . 3 	:I. 2 . 5 	:1. 3 41 

4f 	.7,775 	 34 :  4 	--  7 •  4 	:1. 7 ,  5 	:10:  1. 

407 . 2625 	 30.6 	-346 	:1. 3 . 0 	:14 . 4 
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407 . 3125 	 27+5 	- .5 	:I. 0 . 0 	:1.1 . 4 

 26+7 	:1. 47 	:1.1. 49 	:I. 2 . 5 

407.3625 	 20 .8 	- :1 .,, 0 	:I. '2 4 .I. 	:I. 2 46 

27,7 	- , 7 	1 'I . 0 	'I 'I . A 	  
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, o 	m C:. : . si 	- 2. 4 5 	1. ',..?. 4 0 	.1. ',3 . 3 

407 44375 	 30 .6 	-3.6 	:1. 3 . 7 	:14 . 3 

407 44625 	 31.0 	-4 . 0 	14.1 	:1.4 . 7 

407 . 4075 	 29 .4 	-- 2 . 4 	:1. 2 . 6 	13+2 

.47. 175 	 24 .9 	2 4 1 	846 	9 4 :1 
44\  •sy  , .::; -. .,• 7:,  c:: 

	
27.5 	-  : 5 	:1.0 ,  9 	11,4  

407 . 5625 	 :3•4 4 0 	- -.7  40 	:1.7 4 1 	1. 7 . 7 

	

:11 . 0 	1 .1. 46 

407 . 6:1. 25 	 2944 	-2 . 4 	:1.2 . 7 	:13 . 2 

4 ('. '7 . 63 -,•:-. 5 	 '29 , ',5 	, 	r. 	:12 . *7 	13.3 

1. 9. :1. 	7 . 9 	4 • 2 	 4 4 6 	• 

.124 i 	149 	2.1 

407.7375 	15.7 	11.3 	2.4 	24. 7 

407.7625 	16.0 	11.0 	2.5 	2.8 

FIGURE 6-4 continued  

1 

. 1 0  

I ‘.... 

IC 
t'"" 

t • 

54  



c 
_ 

o 

C 

• C 

C 

55 
2 7 

40n.A625 

7 .› 0 

	

:I. 3 4 1. 	1 3 4 7 

	

. 0 	4 

1 

2340 
2949 
29.7 

400.6125 

• 	 FIGURE 6-.4  continued 
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INTERFERENCE 	PROGRAM 

	

DJPUT THE 	•OLLOWING SATELLITE SYSTEM PARAMETERS 

D TRAMSMIT POIAEPaDW  
GROUND ANTENNA GAIN 
EMMISION DANDWIDTHYHZ 
OVERALL SYSTEM C/NOrDD-H2 
PROGRAM RUN TYPE 

1 - Duc riLE INPuT 
- - Trnmvpm 	111PHT  

SATELLITE PATTERN TYPE 

	

' 	- 	MUSAT 	 . 
2 - MULTIDEAM 

. 	FREQUENCY SEPERATION LIMIT' 
• nriem POINTING COORDINATESYLATYLONG DEGREES 	. 	• 

eY, TE!!TTr CQOPDIMATESs.LAT>WONG 	DEGREES  ,--.. 
FREQ.(MHz) 	 EIRP 	C/I 	, 	DEG. ' 	DEG+15% 

	

53vrlYlOv6Ov951.0Y105 	
(dBW) 	(dB) 	(dB) 	(dB) 

 13s.14y20 	i 
40747625 	16.0 	1140 	245 	.-) 	n 	• e..40 

	

. 	 . 

407.7075 	1244 	14.6 	143 	145 
_____ 	 1,--6-3-',1----:1-0,--0 	 

407.0375 	41.6 	- 14.6 	2446 	.2542 , 
40740625 	41.6 	-1446 	2446 	2542 	" 
40740075 	17.6 	944 	3.3 	347 

, 	40749125 	2346 	.. 3.44 	744 	. 	840 

40749375 	2347 	- 	343 	745 	841 
4,112,91.25 	24,0 	7.,0 	7,0  

407.9075 	.25.6 	1.4 	941 	9.7 

40840125 	2842 	-1.2 	11.5 	1241 	• 

40040375 	2942 	-2.2 	1244 	1340 

40040625 	2741 	-41 	10.5 	11.1 

40040075 	2444 	2.6 	041 	046 

	400,1125 	 2.'',.0  	•3.0 	7.0 	? 	7  
40041375 	2342 	340 	741 	7 4 6 

	

 

« 	40041625 	16.3 	1 0 4 7 	2 . 7 	3.0 

40041075 	15 4 7 	1 1 4 3 	2 . 4 	2  4 7 

40942125 	1847 	0.3 	4 . 0  

408.2375 	2342 	3.8 	741. 	7.6 
 	Aoa. ..- É,'• :)!"; 	'..) 

	
4...  .7 	ie,s4 	,e,.9  

408.2075 	20.1 	6.9 	4 4 0 	5.2 

408.3125 	20+2 	640 	4.9 	543 

400.3375 	2141 	5.9 	5.5 	640 

408.3625 	2141 	5e9 	5.5 	6.0 

408.3075 	15.2 	11.0 	'2.2 	2.5 	' 

• 400:4125 	Z841 	-1:1 	11.4 	12:0  

40044375 	- 	2.040 	-140 	1143 	1149 

100.4625 	18.2 	848 	3.6 	440 

40044075 	18.1 	•8.9 	3.6 	349 

408.5125 	2345 	. $45 	744 	7.9 

40045375 	2945 	-245 	1247 	. 	13.3 
470 	.--) 	, 	, 	1245 	-13-4-0 	J 

C : 
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740 
1. 3 4 1. 

13.0 
1 1- - 
1146 

1.3 3 
13,4  

745 

1. 3 

:1.3 45 

:1. 

12 2 

408.6375 

40046625 

40846075 

.•••••, • 4 	• 	 ' y 	.1. 	..., 	y „  

'4 0 0 47375 	 27 . 5 	•-• .5 	1.0 . 9 	11 . 5 

408 . 76.,25 . 	 2 749 	- . 9 	11 4 2 	11 . 8 

	

8 . 9 	9 4 4 

.4 0 0 4 0 12'5 	 23 . 7 	3 43 	7 . 5 	C . 0 

400 . 0375 	 2'3 . 0 	3 	i.3 4 ;2 
Aetip 	clA,Im 	
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1.. N TERFERENCE  

Ti...!.puT THE FOLLOWING SATELLITE SYSTEM PAnAMETERS 

qn0HPYI TnANSMIT POWER
flnUNn ANTEMM(i Cs/MN 	 FIGURE'6 - 4  continued 
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MOBILE-SATELLITE SYSTEM 

GROUND TRANSMIT EIRP 	27 dBW 

EMISSION BAN"DWIDTH 	 20 KHz 

OVERALL C/No 	 53« dB-Hz 

SATELLITE ANTENNA BEAMWIDTH 	17°  

SATELLITE COORDINATES 

1) LATITUDE 	 0 

2) LONGITUDE 	 105
o 

 

BEAM POINTING COORDINATES 

1) LATITUDE 	 60
o 

 

2) LONGITUDE 	 95
o 

 

SATELLITE ORBIT. RADIUS 	'142,166 Km 

• FIXED AND MOBILE SYSTEM  

U.S. Catalogue of transmitters in 406.1-410 MHz band, 

omitting high powef (command destruct) transmissions 

at 406.5 and 409.0 MHz 

Removal of strong wid'eband emissions at 407.0, 408.0 

and 409.0 MHz 

15% annual growth rate for one year 

FIGURE".'6-5  

CANADIAN ASTRONAUTICS LIMITED 
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INTERFERENCE 	PROGRAM 

INPUT THE FOLLOWING SATELLITE SYSTEM PARAMETERS 

	SROUMn  TRANFW . 	P1)WFR nnw  
cnome ANTENNA GAIN 	 ' 
EMMISTON DANDWIDTHYHZ 
wuna. SYSTEM C/NOyDD-HZ 
PROGRAM RUN TYPE 

1 - DISC FILE INPUT 
-  TERMTN('.L INPUT  

SATELLITE PATTERN TYPE 
1 - MUSAT 
2 - MULTIDEAM 	 - 	. 

FREQUENCY SEPERATION LIMIT 
DEAM.POINTING COORDINATESy.LATYLONG DEGREES 	' 
‘7, i)T-1Lur COORDINATULATvLONG 	DEGRFU  

	

FREQ(MHz) 	 EIRP 	C/I 	DEG. 	DEG. +15% 
(dBY 

	
(dB)' 	(db) 	(dB) 

:?Z1.4v20Y53Y1Y1y10Y60Y95POY105 
•06.1250 	 ,Itr 

41,-)41
A 	146 	049 	9.5 

	

40641500 	 2041 	e 4  Q 

	

0., 	4.0 	5.3 
'i 	'n 	7xn.n 	-7,e1 	17,Q 	1.a.!?. 	- 

	

Z.4 	246 

	

13.3 	13.9 
246 

	

6 99 	744 

	

.0 	.0 
15.2  

61 

40642000 
40642250 
406.2500 
406.2750 

406.3000 
,  7,250 

 406.3500 
.40643750 
406.4000 
406.4250 
40644500 
4C1A,4750  

406.5000 
406 45250 

40645,500 
406.5750 
406.6000 

406.6250 
 40646500 

406.6750 
406.7000 
406.7250 
40647500 
ArkA.77 ,ein 

10640000 
40640250 
406.0500 
406.0750 
40649000 
4.  '75O  
406.9500 
406.9750 
407.0000 
40740250 



I1 ,1 UHr›.7Y7 
INTEREEREMCE PROGRAM 

F.NruT THE rol!wING SATELLITE SYSTEM PARAMETERS 

wouND TUPGMIT POWEnDDW 
=-UNP  •WTEMP.e; 
':;;WISION TJAPDWIDTH , HZ 

GYSTEM 
- :'S'RAM RUN TYPE 

" 	• DIOC FILE 7: ..P1jT • 

- "- TLLITE  PtYrTE.1-W TYPC  

FIGURE 6-5  continued 
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406+0250 . 	:21.4 	547 	546 	6 4 :1. 	. 
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40649000 

	

1,5.2 	1140 	2.2 	:2 . 5  

17.7  
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40649750 	 2047 	6 4 3 	543 	5+7 

407.0000 . 	1944 	746 	444 	440 

40740250 	19+0 	040 	441 	445 

407.0500 	1741 	949 	3.1 	3.4 

407:075° 	11:9 	15:1 	1:2 	1•3  

40741000 	 445 	2245 	42 	43 

40741250 	- --746 	1944 	.5 	45 

	

0 	, 	e ,...0 	641 40741500 	2142 	54 	)4 

40741750 	2546 	1.44 	9 4 1. 	 946 

40742000 	2646 	44 	1040 	1045 

	A07,'"20 	•7.442 	.17 , .7 	 -7 	C; 

407+2500 	3341 	-641 	1642 	16 4 8 

40742750 	3442 	-742 	1742  

40743000 	29.2 	-242 	12 44 	1340 

40743250 	31.4 	-444 	1445 	1541 

40743500 	3241 	-541 	1542 	1540 

407.7750 	71:8 	-4,2 	14.9 	15.7 

407+4000 	2946 	-246 	1240 	1344 

40744250 	3446 	-7 4 6 	1746 	184 2  

40744500 	3248 	-5.0 	15.9 	1645 

40744750 	3541 	-041 	1842 	1848 

40745000 	2643 	47 	948 	1044 

.17 	m—)re-1 	 -.10 	7 	 •- 	' 

40745500 	3240 	-540 	1541 	1547 	• 

407.5750 	3440 	-7+0 	1741 	1747 

40746000 	2042 	648 	449 	
re 	'1' 

	

....t.J0 	-8,6 	1846 	19.2 40746250 	
,cr 4 e 

407+6500 	2249 	441 	6 4 0 	743 

	

180 	0.->: 	.:).  , ill 	 4 . A  

40747000 	1940 	742 	447 	541 

40747250 	-27.4 	5444 	40 	40 

40747500 	2140 	640 	545 	5+9 

407.7750 	-29.5 	56.5 	40 	40 

-. —! ,.elr_THilr.1 
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' 	 FIGURE 6-5 continued 
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INTERFERENCE 	PROGRAM 

' 

INPUT THE ronowime SATELLITE SYSTEM PARAMETERS 	' 
, 

'3n0UMP Tnnw7mir POUFRDDW  
onoumo ANTENNA GAIN 
EMMIS  ION DANDWIDTHvHZ 	

. 

ovunnu SYSTEM C/N0vDD-HZ 	 _ 
PROGRAM RUN TYPE 	. 

1 - DISC FILE INPUT 
2 	._ 	7 	,.I A I .„ 	7: NNJT  

STELLITE PATTERN TYPE 
:1 	- MUSAT 
2 - MULTIDEAM  

FREQUENCY SEPERATION  L] MIT  
DE AM POINTING COORDINATESYLATrLONG DEGREES 	 • 

relTr!ITTF ril0PnTI,MTFnIATvinNn 	oFnnirrq  

FREQ. (MHz) 	 EIRP 	C/I 	DEG. 	DEG.+15% 

1314p20y535,1e1s10y60e950y105 	(dBW) 	(dB) 	(dB) 	(dB) 

407+7500 	_2140 	640 	5.5 	5.9 . 	 . 
407.7750 	-2945 	56..5 	40 	40 

 	oz,acoe  	1-.2 	1>A 	 
407.0250 

	

	30:5, 	-3.5 	1347 	14.2 , 
40740500 	4449 	-17.9 	2749 	2045 
40740750 	3044 	-3.4 	1346 	-14+2 
40749000 	1 -->4 2 	14.0 	142 	144 
407+9250 	2049 	-149 	1241 	1247 

13 	A 	13>/,  

40749750 	2040 	-140 	12.1 	12.7 
400.0000 	26.0 	42 	1043 - 	10+0 
400.0250 	334 2 	-6.2 	16.3 	16.9 
40040500 	3046 	-3.6 	13.0 	1444 
40040750 	2942 	-242 	12.5 	13.0 	- 
4.00 , 1000 	'Yl.sfl 	  

' 	40041250 	2.848 	-140 	12+1 	12+6 
40041500 	-3 . 6 	3046 	40 	.0 . 
400.1750 	1942 	740 	442 	446 
40042000 	-2545 	5245 	40 	40 	• 
400.2250 	2441 	249 	749 	044 
40,22.\i , 	27 + 6 	10i9 	it-.5 	 
400.2750 	20.1 	6.9 	4 4 0 	5.2 
408.3000 	24.6 	244 	0.3 	0.8 
400.3250 	21.0 	6.0 	5.5 	5 .9 

- 	408+3500 	26.1 	.9 	9.6 	10.2 	. 
,408.3750 	21.5 	5.5 	5.0 	6.3 

• 	42a111-400 	1.6-,2 	47..2 	 n 	0 	 

- 	40044250 	34 4 3 	-7.3 	17.4 	18.0 
400.4500 	-16.2 	43.2 	.0 	• 	.0 
408.4750 	24+4 	2.6 	0+1 	046 

400.5000 	12+9 	14.1 	1 4 4 	1.6 

408.5250 	29.3 	-2.3 	1 2 .5 	1341 

	

11.7 	15+3  

ID 
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O 

o 

o 

o 
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408.6000 
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o 
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(-- 	' 	' 	I-.. ,..c7,-7--04kt 	 .. 	, 2 	1 .:_i , 	..,, 	 1.1 

400.7250 	, 	27.5 	-45 	10.0 	1144 

408.7500 	 2743 	-.3 	10.7 	11.3 

400.7750 	 2749 	-49 	1142 	11.0 

408+0000 	 2249 	441 	640 	7 .3 

	

+o 	10+0 	1045 40840250 	• 	2645
m  

400.075 	*** NO INTERFERENCE *** 
400.9000 	 -33.9 	6049 	.0 	.0 

40049250 	 2.0 	2540 	4 1 	.2 

400.9500 	 2346  

408.9750 	 13 4 0 	13.2 	1.7 	1.9 	' 

	 24;44 	
• -.:- 	o  

40940250 	 1744 	9.6 	3.2 	345 . 

409.0500 	 23.6 	344 	745 	0.0 

07> 0FyINUHF5.0 

D7>RUyINUHFe7v7 	 , 

INTERFERENCE 	PROGRAM 	 , 

, 

INPUT THE ronowImo SATELLITE SYSTEM PARAMETERS 
• 

FIGURE' '6-5  continued 

°mute ANTENNA GAIN 	 . 
EMMISION DANDWIDTHI-HZ 	 . 

OVERALL SYSTEM C/NOyDD-HZ 	 . 

PROGRAM RUN TYPE 
1 	- MOO. FILE INPUT 
•-, 	.... 	I"  I'm :.. : 13.1 Al 	T ?..IF.1 Fr  

f .:TELLITE PATTERN TYPE 	 . 

? 	• 	huLTIncelm 
7uqur.pry '..-:.ErunnTIoN LImIT 
:'!!-y, 	PUPTINC COORDINATESrLATrLONG DEGREES 

. 	 LITE raLLILIi.,-.Trel“Li-,T.inun 	niumci-7, 	  

FREQ. 	(MHz) 	EIRP 	C/I 	DEG. 	DEG.+15% 
!31-t4e205.53y1p11.101-601.95y01.105 	(dBW) 	(dB) 	(dB) 	(dB) 

400075 	*** NO INTERFERENCE *** 
400.9000 	 -3349 	60.9 	.0 	• 0 

411111 	 ?....n 	_2.3..a.) 	.1 	. -.)  

40849500 	 23 4 6 	3.4 	7.4 	7.9 

400.9750 	 13.0 	13.2 	1.7 	1.9 	' 

40940000 	 30 4 1 	-3.1 	1343 	1349 

40940250 	 1744 	9.6 	--e 	,-) 

	

../...... 	3.5 

409.0500 	 2346 	3.4 	-, m 

	

/ a ._) 	8.0 
4o9•07.2_ua_ 	30,9 	-75: 9 	111.1  

409.1000 	 3143 	-4.3 	14.4 	1540 

409,1250 	 2540 	1.2 	9.3 	9.9 

40941500 	 '7'2.7 	443 	6.8 	7.2 

409.1750 	64 	-6 4 5 	33.5 	.0 	.0 

409.200e: 	 9.5 	17.5 	.› 7 	 40 

.. 	 ---.. 	-0 	.n 
• 1.  
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840 
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+8 
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'n 
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47 
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'.) 40 
.1 
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400.'2750 
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409,1500 
40941750 
409+2000 
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40942750 
40943000 
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7 -7 qn 

1 
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1) 45 
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,1 ..- -- 	 - 	L 	 1 
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40944250 	-. 	
2040 	7.0 	440 	m , ,J4e.. 

	

409 4 4500 	_ 	2046 	644 	r:-. 	, 

	

044. 	5.6 	. 

	

40944750 	 ce , 
. 	04d.. 	21.0 	43 	43 

	

40945000 	1247 	14.3 	144 	145 

	

-"n  P 3250 	19,0 	eso 	4,1 	A 	m  

	

409+5500 	2349 	341 	747 	842 

	

409+5750 	 746 	1944 	45 	.5 

	

409.6000 	- 	1949 	' 	7.1 	4+7 	541 	. 

	

40946250 	...... 	, 

	

s:S.:i4...:. 	-642 	1643 	1649 

	

409.6500 	2848 	-140 	1241 	12 47 

	

4 09--74U50 	 2-3--7-3 	..t,-7--.' 	 

	

409.7000 	2.5.7 	143 	94 2 	948 

	

40947250 	. 	2146 	5.4 	5.9 	644 

	

409+7500 	2844 	-144 	' 	1147 	1243 

	

40947750 	 2347 	343 	745 	841 

	

40940000 	21.3 	547 	547 	641, 
	40-9-4-425.70 	28-4-7 	.1.-42,7L------1-1,-.4,.-----4,„q? 	..'".5 	 
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409.0750 	.-1.1 	4 
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409.9000 	2548 	142 	9.4 	9+9 

	

409.9250 	2648 	42 	10.2 	10.8 

	

409+9500 	26.1 	49 	944 	1041 
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FREQ. 	AVERAGE POWER/ AVERAGE ANTENNA 	AVERAGE 	NUMBER OF 
(MHz) 	20 KHz 	(dreg) 	GAIN (dB) 	DIRECTION 	INTERFERERS 

	

406.200 	NO F-A 

	

406.275 	14.8 	(US?) 	4.0 	N.D. 	2 

	

406.300 	17.0 	(NTS) 	0.0 	N.D. 	1 

	

406.325 	NO F-A 

	

406.350 	NO F-A 

	

406.400 	NO F-A 

	

406.450 	NO F-A 

	

406.500 	-1.6 	(NTS) 	0.0 	N.D. 	1 

	

406.600 	3.8 	5.0 	N.D. 	1 

	

406.625 	13.6 	9.5 	N.D. 	4 

	

406.650 	NO F-A 

	

406.675 	NO F-A 

	

406.725 	4.8 	16.0 	106° 	3 

	

407.675 	17.4 	(USP) 	0.0 	N.D. 	1 

	

407.725 	NO F-A 

	

407.775 	No F-A 

	

407.800 	10 	(USP) 	0.0 	N.D. 	1 

	

407.900 	10 	P) 	0.0 	N.D. 	1 

	

407.950 	NO F-A 

	

408.150 	NO F-A 

	

408.200 	NO F-A 

	

408.400 	NO F-A 

	

408.450 	NO F-A 

	

408.500 	0.0 	(USP) 	0.0 	N.D. 	1 

CONTINUED ON NEXT PAGE 

FIGURE 6 -e  
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•1 NO F-A = NO FREQUENCY ASSIGNMENT 

N.D. = NON-DIRECTIONAL 

USA 	= U.S. ATLANTIC 

USP 	= U.S. PACIFIC 

FIGURE 6-6  

CANFIDIPN RSTRONRUTICS LIMITED 

FREQ. 	AVERAGE POWER/ AVERAGE ANTENNA 	AVERAGE 	NUMBER OF 
(MHz) 	20 KHz (dBW) 	GAIN (dB) 	DIRECTION 	INTERFERERS 

	

408.650 	NO F-A 	 " 

	

408.700 	•NO F-A 

	

409.275 	NO F-A 

	

409.325 	15.4 	(USA) 	0.0 	N.D. 	1 

	

409.375 	NO F-A 

	

409.475 	NO F-A 

	

409.500 	NO F-A 

	

409.575 	NO F-A 

FREQUENCIES WITH 5.0 dB OR LESS ' 

DEGRADATION 
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1407.101 	407.650 
407.125 	• 407.675 
407.150 	.2407.700 
407.175 	41› 
407.200 . 	407.750 

1408.2001 
408.225 

.408.250 
408.275 
408.300 

, 

408.325 
•408.350 
•408.375 

407.850 • • 1408.4001 

1407.7751 
O 407:-.800 

1407.8251 

• 

1409.2251 
409.250 1409.8001 

.409.825 
409.850. 
1409.8751 
409.900 
409.925 
409.950 

. Conditions for Use • 
• 

• 1. Normally the assigned frequency shall be in the center ofia half (12.5 kHz) 
or quarter (6.25 kHz) châiinel. • 

2. Any type of emission may be authorized. • • 
3. The technical standards applicabli•tO the use of splinter channels are in 

paragraph 4 of section 5.4.6. 

4. Directional antennas shall be used where practicable on point-to-point circuits. 

I. 

1 

4.3.9 Channeling 'Plan for .Assignments in the Band 406.1 - 410 MHz  

This plan designates the frequencies in the band 406.1 - 410 MHz available 
for assignments a) with a bandwidth of emission that can be contained wholly within 
25 kHz (narrowband channels), b) with a bandwidth Of emission that can be contained 
wholly within  12.5 kHz  (splinter channels),.and c) those with other than F3 emission 

. that cannot be contained whoily within 25 kHz (wideband channels). 

• • 
406.225 
406.250 

• -406.275 
n 406.300 

'Ob 

• 

0 
406.475 

* .406.500 
• 406.525 

406.550 
406.575 

• 406.600 
9 406.625  
• 1406.650  

1406 -.200 1 • 

1406.400 1 

1406.450  1. 

	

406.125 	*1406.6751  

	

406.150 	406.700 
406.175 • 406.725 

406.750  

1406.7751 

406.800 
406:825 
406.850 
1406.8751 

406.900  

1406.9251 

406.950 
406.425 . 406;975 

407.000 
407.025 
407.050  
1407.0751 

406.325 1 
406.350 1 
406.375 

1406.6751f 407.225 
j 407.250 

A07.275 
407.300 

1406.77514 -  407.325 
1 	407.350 
• 407.375 
no 	407.400 

1406.8751b 407.425 
j; 407.450 

406.925 
 

• 407.475 
407.500 

g • 407.525 
a 	407.550 

407.575 
-1.1 	407.600 

407.625 

• 407.900 e 

	

407.925 	408.475 
61407.9501 • 408.500 

	

407.975 	4Ô8.525 
• . 408.000 	408.550 

	

408.025 	408.575 

	

408.050 	408.600 

	

408.075 	408.625 
• 408.100 'lb 

	

408.125 	408.675 
01408.1501  • 

• 408.175 

1407.8751  

1408.7001 

1408.6501 

)408.450( 

408.725 e 
408.750 409.300 
408.775 • 409.325 
408.800 409.350 
408.825 - 41 

• 409.400 
)409.375( 

1409.175( 

1409.275( 

409.425 
409.450 

408.925 
408.950 a 

	

408.975 	409.525 

	

409.000 • 	409.50 
409.025 • 
409.050 
409.075 
409.100 
409.125 
409.150 

409.600 
409.625 
409.650 
409.675 
409.700 
409.725 

409.200 'n1" 409.750 
409.775 

408.875 
408.900 

•1409.475 
1409.500 

1409.5751 

1 
)409.9751 

unused 

The  • requencies designated for splinter channel use in Section 4.3.9 are 
available for assignment to all Govprnment agencies in accordarice with allocation 
footnote G5 and as specified in this Section. 

408.425 

1408.8501 

I 	I 

.*** 	 • 
4.3.10 Channeling Plan for Splinter Channel Assignments 

in  the Band 406.1 410 MHz 
5.0 dB degradatior. 

. 	. 

5. Prior to filling an application for a splinter channel, coordination  shall be 
. 'effected with any agency with adjacent channel assignments in the list of 

Frequency Assignments to Government Radio Stations. 

FREQUENCIES WITH 5.0 dB 
OR LESS DEGRADATION 

FIGURE 6-7  

68 	• 



7.0 CONCLUSION  

The results presented in this report indicate that 

access in North America to the 406.1 to 410 MHz band by the 

Mobile-Satellite service is feasible for both single beam 

and multibeam satellite system configurations. The extent 

of access for the single beam system, however, is largely 

limited to frequencies with no assignments. From the analysis 

it is not apparent why there is an absence of assignments at 

these frequencies. Some of these frequencies may be unsuitable 

for use or some may be reserved. These possibilities must 

be-examined when considering single beam system operation at 

these frequencies. 

From the analysis based on one 2 0  spot beam, a multibeam 

arrangement promises a considerable increase in potential 

frequency selection in the 406.1-410 MHz band, assuming the 

same uplin eirp as for a single beam system. 

The analysis in this report has been based on selected 

Mobile-satellite system parameters as given in the specification 

system models. These parameter values are considered typical of 

possible mobile-satellite system designs. Methods to generalize 

this analysis, particularly with regard to the interference 

criteria, have been included in this report. Further analysis 

regarding the interference criteria, to include degrading 

effects on the quality of communications, must involve specific 

system configurations. 

The conclusions reached are largely insensitive to 

expected variations of most mobile-satellite system parameters. 

The actual number of accessible frequencies may vary, but access 

is still considered feasible. These results however are 

dependent upon the Mobile and Fixed operations in the 406.1 to 

410 MHz band. Knowledge of the proposed operations in this 

area is required to accurately forecast the spectrum environment 

in which a Mobile-satellite system may have to operate in the 

future. 
CRIVPIDIRN PISTROAIRUTICS LIMITED 
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*APPENDIX A  

1.0 Interferer to Satellite Pointing Angle  

The interferer transmitter antenna isolation is 

determined from a knowledge of the antenna pattern and 

the pointing angle from interferer to satellite relative 

to the antenna on-axis direction. The calculation 

proceeds in two steps, given the satellite geostationary 

slot position, interferer coordinates and transmission 

azimuth. The first step is the calculation of the 

•  satellite elevation angle at the interferer and the 

second involves the calculation of the bearing to 

the satellite from the interferer. From these two 

angles the net pointing angle can be obtained. 

1.1 Pointing Angle in Elevation  

Satellite slot position: 

0
o 

1) Latitude, 	X =  

2) Longitude, 	Y = 95°  to 115°  

3) Orbit 

altitude 	h = 35,788 km 

Interferer Coordinates: 

1) Latitude, S 

2) Longitude, T 

so let 

ALa = -(S-X) degrees 

ALo 
= (T-Y) degrees 

Now from spherical trigonometry it is determined that 

the angle w substended by the interfer and satellite, 

at the centre of the earth is given by 

-1  [cosALa cosIAL 0  I w = cos 

CRAIRDIRN PSTRONPUTICS LIMITED 
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The corresponding distance from interferer to satellite 

is given by 

/2 r = vR + (R+h) 2  - 2(R)(R+h) cosw 

where R is the radius of the earth 

- 6378 km 

h is the geostationary orbit altitude 

- 35,288 km 

The satellite elevation angle, 8, at the interferer can 

now be calculated using the following equations 

sinw  =  sin p  
R.  

-1 [-R 
so (ps = sn 	— sinw i  

and thus  O =(90-w)-1) 

The relationship of these variables is shown in Figure 1. 

1.2 Pointing Angle in Azimuth  

The pointing angle in azimuth from interfer to satellite 

is the difference angle between the bearing to the satellite 

sub-orbital point and the interfer antenna on-axis direction. 

The satellite bearing is determined as follows: 

Let 	C = Reo 

b = RALa 
a = RALo 

From spherical trigonometry a right spherical triangle with 

sides a, b and C and angles *  and, as shown in Figure 2 

can be described by the following equation for y 

[sin a 
= sin 

Now if ALo 
is positive, the satellite bearing is 

180
o 

+ y 

CleIRDIAN ASTRONPUTICS LIMITED 
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and if no is negative, the satellite bearing is 

1800  - y 

Given the interferer transmission azimuth A, the 

azimuth pointing angle X is thus 

A - (180°  ± 	degrees 

1.3 Net Pointing Angle  

The net interferer to satellite pointing angle . 

 a is determined, using the following equation from 

sperical trigonometry 

= 

1 cos 0 cos )] = cos 

where 6 Pointing angle in elevation 

X Pointing angle in azimuth 

a Net Pointing angle, degree 
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APPENDIX B 

1.0 Satellite to Interferer Pointing Angle ( .)  

The amount of discrimination to interferers 

provided by the satellite receive antenna is determined 

by the directivity of the satellite antenna and the 

difference angle between the satellite beam pointing 

direction and the direction to the interferer. This 

difference angle is computed using vectorial analysis. 

Given the interferer, beam pointing and satellite 

coordinates the corresponding'  Cartesian coordinates 

referenced to the centre of the earth are determined 

using the following transformation 

X = R(cos LAT)(sin LONG) 

Y = R(cos LAT)(cos LONG) 

Z = R(sin LAT) 

where LAT Latitude 

LONG Longitude 

R . Radial distance from centre of Earth 

The iiectors representing the satellite interferer and 

beam pointing locations in a Cartesian 3-D space are 

defined as follows 

VS = ixi  + jyi  + KZ 1 

 VI = ix2  + jy2  + KZ 2 

 VB = ix3  + jy 3  + KZ 3  

where 

VS Satellite veCtor 

VI Interferer vector 

VB Beam pointing vector 

The vectors representing the satellite beam pointing 

direction and the satellite to interferer pointing 

CRAIRDIRN RSTRONRUTICS LIMITED 

76 



direction are determined as follows 

VSI =  vs-VI 

= i(x1-x2 ) + j(y1-y2 ) + K(z 1-z 2 ) 

VSB = VS - VB 

= i(x1-x3 ) + j(y1-y 3 ) + K(z 1-z 3 ) 

where  VI Satellite to interferer vector 

VSB Satellite beam pointing direction vector 

By using the Scalar product relation for two vectors, 

the difference angle between these two directions is given by 

= cos•1 
	VSI-VSB 

I VSI II VSB 

and law 

VSI-VSB =  (x1-x2 ) (x1-x3 )+ (yi-y 2 )(yi-y3 ) + 

(z 1-z 2 )(z 1-z 3 ) 
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